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Abstract

:

Introduction. Quality of life is a topic increasingly being addressed by researchers. Due to the increasing incidence of colorectal cancer, this issue is particularly relevant. Despite the increasing number of publications on this topic each year, it still requires further research. The aim of this study was to analyze the available literature from the past 10 years, addressing the topic of QoL in patients with colorectal cancer which has been treated surgically. Material and methods. This review is based on 93 articles published between 2012 and 2022. It analyzes the impact of socioeconomic factors, the location and stage of the tumor, stoma and the method of surgical treatment on patients’ QoL and sexual functioning. Results. CRC has a negative impact on patients’ financial status, social functioning, pain and physical functioning. Patients with stage II or III cancer have an overall lower QoL than patients with stage I. The more proximally the lesion is located to the sphincters, the greater the negative impact on the QoL. There was a significant difference in favor of laparoscopic surgery compared with open surgery. In patients with a stoma, the QoL is lower compared with patients with preserved gastrointestinal tract continuity. The more time has passed since surgery, the more the presence of a stoma has a negative impact on QoL. Surgery for CRC negatively affects patients’ sex lives, especially in younger people and among men. Conclusions. This study may contribute to the identification of the factors that affect the QoL of patients with surgically treated colorectal cancer. This will allow even more effective and complete treatment, facilitating patients’ return to normal physical, mental and social functioning.
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1. Introduction


Health-related quality of life (HRQoL) and the analysis of factors influencing it is becoming a topic more and more frequently studied in scientific research. In 2015, 8679 studies on the Quality of Life (QoL) of patients with colorectal cancer (CRC), were published and were available on the PubMed database. By 2020, this number had increased to 13,792 items. Due to their holistic approach to the patient, apart from measurable clinical parameters (e.g., deviations in laboratory test results), attention was also paid to the patient’s mental state and social functioning. Undoubtedly, the disease process affects all spheres of human life—physical, mental and social [1].



Due to the high incidence of CRC (second place among women and third place among men), the study of the impact of this cancer on the QoL is an important research problem [2,3].



Most studies relate to patients being treated with chemotherapy. There are far fewer publications that analyze this issue in relation to patients treated surgically.



An answer to the questions of how colorectal cancer affects the QoL of cancer patients, which domains are most affected and what the determinants of QoL in this group of patients are will allow for even more effective and complete treatment. In some cases, perhaps, it can also help reduce the length of hospitalization, thereby reducing the cost of therapy.




2. Material and Methods


The literature search was carried out in March 2022. The electronic databases PubMed and Scopus were used to identify relevant articles. The following combination of search terms was applied to find articles about Quality of Life in Colorectal cancer in PubMed: ((quality of life [Title]) AND ((“Colorectal Neoplasms” [Mesh]) OR (“Colorectal Cancer” [Title]) OR (“Colon Cancer” [Title]))) AND (“surgical procedures, operative” [MeSH Terms] OR “Surgical treatment” [Title]). The following combination of search terms was applied to find articles about Quality of Life in Colorectal cancer in Scopus: TITLE-ABS-KEY (“quality of life” AND “colorectal cancer” AND “surgical treatment”).



To be included in the review, studies had to assess QoL in CRC patients who had been treated surgically. Furthermore, the article (or at least the abstract) had to be published in English, between 2012 and 2022. Studies with a main focus on methodological aspects, like the validation of an instrument, as well as commentaries, editorials, poster abstracts, case reports and qualitative studies, were not considered.



The research identified 610 articles, 341 of which were published within the last 10 years. After examining the abstract and full text, 91 articles remained. A schematic process for selecting publications for the review is shown in Figure 1.



2.1. Quality of Life


The term “quality of life” was introduced in the medical literature for the first time in the 1960s. Since then, there have been multiple attempts to properly describe this concept [4]. The current WHO definition describes quality of life as an: “individual’s perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns” [5]. Health-related quality of life is the part of the quality of life spectrum specifically focused on aspects related to health [6].



There are multiple questionnaires that have been developed to assess HRQoL. For example, the Functional Assessment of Cancer Therapy (FACT) and the EORTC Quality of Life Questionnaire (Core) EORTC QLQ-C30. Both of these have specific versions addressed to patients, namely the Functional Assessment of Cancer Therapy—Colorectal (FACT-C) and the EORTC Quality of Life Questionnaire (Colorectal) (EORTC QLQ-C29). Low Anterior Resection Score (LARS) is a specific tool to assess HRQoL in patients with rectal cancer after Low Anterior Resection (LAR) [5].



Selected questionnaires for QoL assessment of patients with CRC are shown in Table 1.




2.2. CRC and Its Influence on QoL


According to the American Cancer Society, in 2022 alone, 106,860 new cases of CRC will be diagnosed in America [2]. In 2020, CRC was the third most common type of cancer worldwide [3], with a mean 5-year relative survival rate estimating at around 67% [45]. Over the years, the development of therapies used in treatment has dramatically increased the survival rate of patients from 37.9% in 1998–2002 up to 78.6% in cases of localized disease [46]. The increased number of cancer survivors leads to increased interest in patients’ wellbeing after treatment, with the leading question being how different types of treatment influence patients QoL.



Depending on the stage at which the cancer was diagnosed, CRC significantly influences the QoL of the patient. Analysis conducted in 2021 provides evidence of significantly lower QoL in patients with diagnosed CRC in stage II and III than in stage I, suggesting that the early stage of disease did not change their basic biological functions and activities [9]. There is also a study suggesting the use of questionnaires measuring QoL to predict the survival rate of patients after surgery for CRC [7].



The impact of CRC on QoL may also vary depending on the sex of the patient. Women are more likely to have poorer QoL, nonetheless preserving higher sexual functioning scores and higher scores regarding taste than men [26]. Research conducted on the Iranian and Chinese population of patients with CRC showed that CRC impacted the most negatively on the ‘financial status, social function, pain and physical function sections of patients’ EORTC QLQ-C30 [47,48]. Patients with CRC also had lower scores in the sections on social functioning and financial difficulties, but had better physical functioning than the healthy control group [49]. Some analysis provides evidence of CRC having a greater impact on younger patients than older ones [50]. In contrast, there some studies provide data indicating that before beginning the treatment patients reported physical and cognitive functioning comparable to that of the general population, whereas global health, social-, role- and emotional functioning were significantly lower. Also fatigue and insomnia were more common in CRC patients than in healthy people [51]. Data shows that sexual functioning is significantly impaired in CRC patients in comparison to healthy people [52]. Studies provide evidence that personal characteristics and symptoms of distress are factors that impact the QoL [53].



The placement of the tumor can also impact a patient’s QoL. There is evidence of patients reporting worse HRQoL with colon cancer than with rectal cancer. Patients with colon cancer in comparison with patients with rectal cancer had a higher score in the emotional functioning section of the EORTC QLQ-C30 and reported fewer financial difficulties [26]. The placement of the tumor in the rectum may also influence QoL, with lower rectal cancer tending to lead to lower QoL [54]. When it comes to lower rectal cancer, scientists also provided evidence of distal lesions being the reason for lower QoL than in the case of proximal ones [50].




2.3. Sociodemographic Factors and QoL in CRC Patients


Two of the main factors taken into account in the literature are age and sex. As mentioned previously, there is a grave concern among these patients about their financial status. Age is an important factor when considering financial status and the type of treatment that will be applied. The type of cancer can also be impactful. Reports suggest that rectal cancer is more problematic in financial terms than colon cancer, while the localization of cancer also has a significant impact [4,26,50].



It has been shown that lower socioeconomic groups are likely to have greater financial problems [26]. However, it has been proven that there were no differences among elderly patients’ QoL, whether they had an open or a laparoscopic colectomy. However, there were differences when comparing the QoL of younger patients who had the laparoscopic operation with older patients who underwent the same treatment [55]. These differences were in favor of the younger patients. Older patients with an ostomy may have HRQoL comparable to the normative population or older patients without an ostomy [52]. It is worth mentioning here that in a group of functionally dependent patients, there was a report of clinically relevant improvement of QoL after the patient underwent surgery [11].



The aspects of life which are most affected by the occurrence of cancer are: social functioning, financial status and physical activity [47,56]. Interestingly, there is the effect of “rejoice” that is used by researchers to explain an equal or higher QoL result in CRC patients compared to the healthy population [49]. There is a report explaining this effect, and it is worth remembering when assessing QoL [57].



The type of surgical procedure influences the QoL of CRC patients [58,59]. Surprisingly it is still unclear whether socioeconomic status affects the QoL of CRC patients with a stoma who survived or did not [60]. A group of frail patients has been shown to improve in emotional functioning at 3 months after the surgery [25]. There are some differences depending on sex. The female gender was associated with a reduction in QoL; men were more susceptible to having worse bowel function than women [61,62].



Evaluating the impact of comorbidities on the quality of life of patients with colorectal cancer treated surgically may be an important line of research. This is of particular importance in an era of increasingly prevalent lifestyle diseases, such as diabetes and obesity.




2.4. The Relationship between QoL and the Chosen Method of Surgical Treatment


Currently, there are several operation types that can be used in CRC treatment. It has been proven that there are no clinically significant differences between laparoscopic and open surgery [63], although the laparoscopic method has a comparable or better survival rate [29]. Interestingly one study stated that after 12 months, global QoL was restored following both methods [64].



Considering the QoL of patients, laparoscopic surgery (LS) is better for the patient, as a shorter recovery time is needed, and it causes less severe symptoms [16,22,65,66,67,68,69,70]. Open surgery is more likely to require a stoma, which has a direct negative impact on patients’ QoL [12]. Single-incision laparoscopic surgery (SILS) leads to a better global health score than multiport surgery [39]. A comparison of laparoscopic total mesorectal excision (LaTME) and transanal total mesorectal excision (TaTME) shows that both methods have similar oncological outcomes [71] and do not display any significant differences [43]. TaTME was proven to have acceptable QoL at both 6 and 12 months after the operation [72,73].



Endoscopic surgery caused patients to be more afraid of the cancer recurring [24]. Transanal minimal invasive surgery (TAMIS) does not impact the QoL of patients in over a 3-year follow-up period. Moreover, its functional outcome is within acceptable limits and can compete with transanal endoscopic microsurgery (TEM) [74,75,76]. TEM is considered a safe, effective and minimally invasive surgery [77]. There are a few aspects worth noting: sphincter preserving and definitive colostomy made no significant difference to global QoL scores [71]. However, patients with a J-pouch may benefit in the short term with regard to QoL [78].



In the era of rapidly developing robotic surgery, it seems that more research should be done on the impact of this type of surgical treatment on patients’ quality of life.



Enhanced recovery after surgery (ERAS) shows better outcomes than standard interventions [79,80]. A report shows that robot-assisted surgery resulted in improved urogenital function than after laparoscopy [81].




2.5. The Impact of a Stoma on QoL


It is well known that a stoma impacts QoL in CRC patients and that its presence is often counted as a negative outcome. Specific questionnaires are used to assess QoL in CRC patients. The most common of these are SF-36, EORTC QLQ-C30 and EORTC QLQ-CR29 (which is a replacement for EORTC QLQ-CR38) [82]. It was stated that when QoL is being compared between groups it is better to use EORTC QLQ-C30 instead of SF-36 [63].



Generally speaking, the presence of a stoma is enough to lower a patient’s QoL, most probably in the area of social functioning [31,48,83]. It has been proven that a stoma may lead to the person quitting work, which can cause financial difficulties. Interestingly, among the results of our research, we could not find any studies which proved that there were financial difficulties in a group of patients with either permanent or temporary ostomies [27,84].



However, there are differences between reports on how severe an impact a stoma has on QoL. One study reported that, irrespective of age, the influence was minor. In contrast to this, one of the COCHRANE reviews says that there were no apparent differences in QoL in patients with a permanent stoma and non-stoma patients [15,52]. The timing of the patients’ QoL assessment is very important. It has been proven that the questionnaires completed shortly after surgery did not show statistically significant differences, but over time, it tended towards patients with a stoma having a lower social functioning score [26,85]. Several studies have confirmed that stoma formation affects social functioning or causes psychological problems, for example in Mediterranean and Middle Eastern cultures or the Chinese, Iranian and Korean population [32,83]. It is worth mentioning the response-shift phenomenon in the approach to the patient after CRC surgery, which can occur when a patient has a non-permanent stoma [86]. This phenomenon is of particular interest because it is difficult to study objectively [87,88,89]. Moreover, a study says that there was no significant difference in the global QoL scores in patients with sphincter preservation or a permanent colostomy [71]. It was found that the self-efficacy of patients is not very high, unless appropriate nursing interventions are being used [90].



Conducting more in-depth studies on the impact of the type of stoma (colostomy, ileostomy) on patients’ quality of life could provide valuable clinical information.




2.6. The Impact of CRC on Sex Life


Consideration of a patient’s sex life is becoming more and more noticeable in relation to the treatments patients are receiving. There is also a growing interest in how those methods affect them. Unfortunately, most of the commonly used treatment methods negatively affect sex life.



As mentioned in the previous paragraph, it is worth noting that an assessment of patients’ sexual function score is time-dependent [72,91]. The impact of a stoma has on patients’ lives was analyzed. Irrespective of whether a stoma is permanent or temporary, it causes inconvenience in sexual functioning, in the same was as having a bulge or a hernia does. In addition, no studies have shown an improvement in sexual functioning after colon reconstruction [19,20,33,63,92,93]. However, one publication reports that the presence of a stoma seemingly was not a factor that would adversely affect sexual functions [94]. Surprisingly, one study says that patients who were sexually active before the operation have reported no sexual dysfunction after the treatment [95]. Considering the long-term postoperative period, it is worth mentioning that sexual functioning may decline rapidly [12,62].



Males are more often negatively affected by the surgery. However, it has been proven that some surgical approaches have less of an impact on sexual functioning [20,28,37,38,44,68,84,96,97,98,99]. Taking female sexual functions into account, there is a report of them decreasing over time. In contrast, there are also reports of an improvement [20,26,84]. Younger patients are seemingly more negatively affected by surgery than elderly people [49,50].



Researchers also point out that there is a problem with collecting data on women’s sex life, mainly because of the low response rate to questionnaires. Moreover, there are reports dedicated exclusively to the assessment of women’s sex life after colorectal surgeries [72,100].



The vast majority of studies on the impact of colorectal cancer on sex life involve heterosexual patients. It seems important to assess the quality of life of patients of all sexual orientations.





3. Conclusions


The problem of QoL of patients with CRC is increasingly being addressed by the scientific community. Moreover, this problem is particularly important due to the dynamics of the increase in the incidence of CRC [2,3].



It was noted that CRC has a particularly negative impact on patients’ financial status, social functioning, pain and physical functioning [47,48,49]. Younger people are more affected by generally understood problems and difficulties related to the diagnosis and treatment of a neoplastic disease as even surgical treatment of nonagenarian patients can be done safely and without postoperative mortality [50,101].



Overall, QoL deteriorates in women more significantly than in men. The opposite occurs in the context of sexual functioning [26].



One of the main factors influencing the QoL of patients is the financial problems associated with the disease [47,48]. This phenomenon affects mainly lower-ranked socioeconomic groups [26].



Patients diagnosed with stage II or III cancer have an overall lower QoL than patients with stage I cancer [9]. The more proximally the lesion is located to the sphincters, the greater the negative impact on the QoL [26,50,54].



There have also been numerous studies on the impact of the surgical treatment method on the QoL of patients with CRC [13,102,103]. There was a significant difference in favor of laparoscopic surgery compared to open surgery [16,22,65,66,67,68]. The advantage of single-incision laparoscopic surgery (SILS) methods over multiport access has also been demonstrated [39]. The studies also confirmed the positive effect of the ERAS protocol on the course and results of treatment [79,80].



In patients with an established stoma, the QoL is lower compared to patients with preserved gastrointestinal tract continuity [27,31,48,83,84]. A stoma impairs social functioning to the greatest extent [103]. It has also been shown that the more time has passed since surgery, the more the presence of a stoma has a negative impact on QoL [26,85].



Overall, surgery for CRC negatively affects patients’ sex lives [52]. An important factor that significantly reduces the quality of a patient’s sex life is the necessity to create a stoma [19,20,33,63,92,93]. The surgical procedure affects the quality of sex life to varying degrees, depending on the surgical treatment method chosen [28,37,38,44,68,84,96,97,98,99].




4. Practical Implications


Any disease, especially one as serious as cancer, will have a negative impact on QoL. Understanding the factors that have the greatest impact on the QoL of patients treated surgically for CRC will allow for more effective treatment, as well as improving of the mental state of patients and facilitating their faster return to satisfactory social functioning. Much has already been done in this area, but there are still aspects that require further research.







Author Contributions


Conceptualization, F.Ś. and T.G.; methodology, F.Ś. and K.B.; formal analysis, T.G. and K.B.; investigation, F.Ś. and M.C.; data curation, T.G. and K.B.; writing-original draft preparation, F.Ś. and T.G.; writing-review and editing, K.B. and M.C.; supervision, M.C. All authors have read and agreed to the published version of the manuscript.




Funding


The APC was funded by Wroclaw Medical University.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Van Heinsbergen, M.; Haan, N.D.; Maaskant-Braat, A.J.; Melenhorst, J.; Belgers, E.H.; Leijtens, J.W.; Bloemen, J.G.; Rutten, H.J.; Bouvy, N.D.; Janssen-Heijnen, M.L.; et al. Functional bowel complaints and quality of life after surgery for colon cancer: Prevalence and predictive factors. Color. Dis. 2020, 22, 136–145. [Google Scholar] [CrossRef] [PubMed]

	



American Cancer Society. Cancer Facts & Figures 2022; American Cancer Society: Atlanta, GA, USA, 2022. [Google Scholar]

	



Ferlay, J.; Colombet, M.; Soerjometeram, I.; Parkin, M.D.; Piñeros, M.; Znaor, A.; Bray, F. Global statistics for the year 2020: An overview. Int. J. Cancer 2021, 149, 778–789. [Google Scholar] [CrossRef] [PubMed]

	



Post, M. Definitions of Quality of Life: What Has Happened and How to Move On. Top. Spinal Cord Inj. Rehabil. 2014, 20, 167–180. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. The World Health Organization Quality of Life (WHOQOL). Available online: https://www.who.int/tools/whoqol (accessed on 1 March 2012).

	



De Wit, M.; Hajos, T. Health-Related Quality of Life. In Encyclopedia of Behavioral Medicine; Gellman, M.D., Turner, J.R., Eds.; Springer: New York, NY, USA, 2013. [Google Scholar] [CrossRef]

	



Sharma, A.; Walker, L.G.; Monson, J.R.T. Baseline Quality of Life Factors Predict Long Term Survival after Elective Resection for Colorectal Cancer. Int. J. Surg. Oncol. 2013, 2013, 269510. [Google Scholar] [CrossRef]

	



Van Heinsbergen, M.; Konsten, J.L.; Bours, M.J.L.; Bouvy, N.D.; Weijenberg, M.P.; Janssen-Heijnen, M.L. Preoperative handgrip strength is not associated with complications and health-related quality of life after surgery for colorectal cancer. Sci. Rep. 2020, 10, 13005. [Google Scholar] [CrossRef]

	



Diamantis, A.; Tzovaras, G.; Samara, A.; Magouliotis, D.; Baloyiannis, I.; Symeonidis, D.; Arnaoutoglou, E.; Tepetes, K. Quality of life deterioration and colorectal cancer staging in elderly patients. Which comes first? J. BU ON. Off. J. Balk. Union Oncol. 2021, 26, 1266–1270. [Google Scholar]

	



Park, S.; Eo, W.; Lee, S. The Relationship Between Health-Related Quality of Life and Survival in Metastatic Colorectal Cancer Patients Treated with Korean Medicine. Integr. Cancer Ther. 2018, 17, 65–72. [Google Scholar] [CrossRef]

	



Souwer, E.T.; Oerlemans, S.; van de Poll-Franse, L.V.; van Erning, F.N.; Bos, F.V.D.; Schuijtemaker, J.S.; Berkmortel, F.W.V.D.; Huinink, D.T.B.; Hamaker, M.E.; Dekker, J.W.T.; et al. The impact of colorectal surgery on health-related quality of life in older functionally dependent patients with cancer—A longitudinal follow-up study. J. Geriatr. Oncol. 2019, 10, 724–732. [Google Scholar] [CrossRef]

	



Lizdenis, P.; Birutis, J.; Čelkienė, I.; Samalavičius, N.; Kuliavas, J.; Slunskis, V.; Poškus, T.; Jotautas, V.; Poškus, E.; Strupas, K.; et al. Short-term results of quality of life for curatively treated colorectal cancer patients in Lithuania. Medicina 2015, 51, 32–37. [Google Scholar] [CrossRef]

	



Van Heinsbergen, M.; Leijtens, J.W.; Slooter, G.D.; Janssen-Heijnen, M.L.; Konsten, J.L. Quality of Life and Bowel Dysfunction after Transanal Endoscopic Microsurgery for Rectal Cancer: One Third of Patients Experience Major Low Anterior Resection Syndrome. Dig Surg. 2020, 37, 39–46. [Google Scholar] [CrossRef] [PubMed]

	



Lee, K.-M.; Baek, S.-J.; Kwak, J.-M.; Kim, J.; Kim, S.-H. Bowel function and quality of life after minimally invasive colectomy with D3 lymphadenectomy for right-sided colon adenocarcinoma. World J. Gastroenterol. 2020, 26, 4972–4982. [Google Scholar] [CrossRef]

	



Pachler, J.; Wille-Jørgensen, P. Quality of life after rectal resection for cancer, with or without permanent colostomy. Cochrane Database Syst. Rev. 2012, 12, CD004323. [Google Scholar] [CrossRef]

	



Niu, S.-F.; Cheng, S.-Y.; Chin, C.-H. Quality of Life and Severity of Symptom Differences Between Post Open Colectomy and Laparoscopic Colectomy in Colorectal Cancer Patients. Cancer Nurs. 2021, 44, E221–E228. [Google Scholar] [CrossRef]

	



Martin, D.; Romain, B.; Demartines, N.; Hübner, M. Preoperative patients’ quality of life and outcomes after colorectal surgery: A prospective study. Medicine 2021, 100, e27665. [Google Scholar] [CrossRef]

	



Gigic, B.; Boeing, H.; Toth, R.; Böhm, J.; Habermann, N.; Scherer, D.; Schrotz-King, P.; Abbenhardt-Martin, C.; Skender, S.; Brenner, H.; et al. Associations Between Dietary Patterns and Longitudinal Quality of Life Changes in Colorectal Cancer Patients: The ColoCare Study. Nutr. Cancer 2018, 70, 51–60. [Google Scholar] [CrossRef]

	



Sun, V.; Grant, M.; Wendel, C.S.; McMullen, C.K.; Bulkley, J.E.; Herrinton, L.J.; Hornbrook, M.C.; Krouse, R.S. Sexual Function and Health-Related Quality of Life in Long-Term Rectal Cancer Survivors. J. Sex. Med. 2016, 13, 1071–1079. [Google Scholar] [CrossRef]

	



Parc, Y.; Ruppert, R.; Fuerst, A.; Golcher, H.; Zutshi, M.; Hull, T.; Tiret, E.; Hemminger, F.; Galandiuk, S.; Fender, S.; et al. Better Function With a Colonic J-Pouch or a Side-to-end Anastomosis? Ann. Surg. 2019, 269, 815–826. [Google Scholar] [CrossRef]

	



Arraras, J.I.; Suárez, J.; Arias-De-La-Vega, F.; Vera, R.; Ibáñez, B.; Asin, G.; Viudez, A.; Zarandona, U.; Rico, M.; Hernández, I. Quality of life assessment by applying EORTC questionnaires to rectal cancer patients after surgery and neoadjuvant and adjuvant treatment. Rev. Esp. Enferm. Dig. 2013, 105, 255–261. [Google Scholar] [CrossRef]

	



McCombie, A.M.; Frizelle, F.; Bagshaw, P.F.; Frampton, C.M.; Hewett, P.J.; McMurrick, P.J.; Rieger, N.; Solomon, M.J.; Stevenson, A.R. The ALCCaS Trial: A Randomized Controlled Trial Comparing Quality of Life Following Laparoscopic Versus Open Colectomy for Colon Cancer. Dis. Colon Rectum 2018, 61, 1156–1162. [Google Scholar] [CrossRef]

	



Wiltink, L.; Marijnen, C.; Kranenbarg, E.M.-K.; Van De Velde, C.J.H.; Nout, R.A. A comprehensive longitudinal overview of health-related quality of life and symptoms after treatment for rectal cancer in the TME trial. Acta Oncol. 2016, 55, 502–508. [Google Scholar] [CrossRef]

	



Dang, H.; Cappel, W.H.D.V.T.N.; van der Zwaan, S.M.; Marle, M.E.V.D.A.-V.; van Westreenen, H.L.; Backes, Y.; Moons, L.M.; Holman, F.A.; Peeters, K.C.; van der Kraan, J.; 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, 533–544. [Google Scholar] [CrossRef]

	



Rønning, B.; Wyller, T.B.; Nesbakken, A.; Skovlund, E.; Jordhøy, M.S.; Bakka, A.; Rostoft, S. Quality of life in older and frail patients after surgery for colorectal cancer—A follow-up study. J. Geriatr. Oncol. 2016, 7, 195–200. [Google Scholar] [CrossRef]

	



Acevedo-Ibarra, J.N.; Juárez-García, D.M.; Espinoza-Velazco, A.; Buenaventura-Cisneros, S. Quality of life in Mexican colorectal cancer patients: Analysis with sociodemographic, medical, and psychological variables. Psychol. Health Med. 2021, 26, 853–866. [Google Scholar] [CrossRef] [PubMed]

	



Ferreira, E.D.C.; Barbosa, M.H.; Sonobe, H.M.; Barichello, E. Self-esteem and health-related quality of life in ostomized patients. Rev. Bras. de Enferm. 2017, 70, 271–278. [Google Scholar] [CrossRef] [PubMed]

	



Hirpara, D.H.; Azin, A.; Mulcahy, V.; Le Souder, E.; O’Brien, C.; Chadi, S.A.; Quereshy, F.A. The impact of surgical modality on self-reported body image, quality of life and survivorship after anterior resection for colorectal cancer—A mixed methods study. Can. J. Surg. 2019, 62, 235–242. [Google Scholar] [CrossRef] [PubMed]

	



Thong, M.S.Y.; Jansen, L.; Chang-Claude, J.; Hoffmeister, M.; Brenner, H.; Arndt, V. Association of laparoscopic colectomy versus open colectomy on the long-term health-related quality of life of colon cancer survivors. Surg. Endosc. 2020, 34, 5593–5603, Erratum in Surg. Endosc. 2021, 35, 4900. [Google Scholar] [CrossRef] [PubMed]

	



Johansson, A.-C.; Brink, E.; Cliffordson, C.; Axelsson, M. The function of fatigue and illness perceptions as mediators between self-efficacy and health-related quality of life during the first year after surgery in persons treated for colorectal cancer. J. Clin. Nurs. 2018, 27, e1537–e1548. [Google Scholar] [CrossRef]

	



Nowicki, A.; Marciniak, J.; Farbicka, P.; Banaszkiewicz, Z. Satisfaction With Life And Disease Acceptance By Patients With A Stomy Related To Surgical Treatment Of The Rectal Cancer–Determinants Of Quality Of Life? Pol. J. Surg. 2015, 87, 434–442. [Google Scholar] [CrossRef]

	



Kim, H.; Son, H. Moderating Effect of Posttraumatic Growth on the Relationship Between Social Support and Quality of Life in Colorectal Cancer Patients with Ostomies. Cancer Nurs. 2021, 44, 251–259. [Google Scholar] [CrossRef]

	



Neuman, H.B.; Park, J.; Fuzesi, S.; Temple, L.K. Rectal Cancer Patients’ Quality of Life with a Temporary Stoma. Dis. Colon Rectum 2012, 55, 1117–1124. [Google Scholar] [CrossRef]

	



How, P.; Stelzner, S.; Branagan, G.; Bundy, K.; Chandrakumaran, K.; Heald, R.J.; Moran, B. Comparative Quality of Life in Patients Following Abdominoperineal Excision and Low Anterior Resection for Low Rectal Cancer. Dis. Colon Rectum 2012, 55, 400–406. [Google Scholar] [CrossRef]

	



Jones, H.J.; Al-Najami, I.; Cunningham, C. Quality of life after rectal-preserving treatment of rectal cancer. Eur. J. Surg. Oncol. (EJSO) 2020, 46, 2050–2056. [Google Scholar] [CrossRef]

	



Zhou, M.W.; Li, Z.Y.; Gu, X.D.; Zhou, Y.M.; Zang, Y.W.; Yang, Y.; Wang, Z.H.; Chen, Z.Y.; Xiang, J.B. Impact of surgical treatment for locally recurrent rectal cancer on the quality of life of patients. Zhonghua Wei Chang Wai Ke Za Zhi 2021, 24, 352–358. [Google Scholar] [CrossRef]

	



Keller, D.S.; Reali, C.; Spinelli, A.; Penna, M.; Di Candido, F.; Cunningham, C.; Hompes, R. Patient-reported functional and quality-of-life outcomes after transanal total mesorectal excision. Br. J. Surg. 2019, 106, 364–366. [Google Scholar] [CrossRef]

	



Li, Y.; Bai, X.; Niu, B.; Zhou, J.; Qiu, H.; Xiao, Y.; Lin, G. A prospective study of health related quality of life, bowel and sexual function after TaTME and conventional laparoscopic TME for mid and low rectal cancer. Tech. Coloproctol. 2021, 25, 449–459. [Google Scholar] [CrossRef]

	



Kang, B.M.; Lee, Y.S.; Kim, J.H.; Kim, H.J.; Lee, S.C.; Kim, C.W.; Lim, S.W.; Kim, J.G.; Lee, S.-H. Quality of life and patient satisfaction after single- and multiport laparoscopic surgery in colon cancer: A multicentre randomised controlled trial (SIMPLE Trial). Surg. Endosc. 2021, 35, 6278–6629. [Google Scholar] [CrossRef]

	



Boullenois, H.; Lefevre, J.H.; Creavin, B.; Voron, T.; Debove, C.; Chafai, N.; Parc, Y. Long-term functional results and quality of life after redo rectal surgery: Delayed versus immediate colo-anal anastomosis. Color. Dis. 2020, 22, 885–893. [Google Scholar] [CrossRef]

	



Mei, F.; Yang, X.; Na, L.; Yang, L. Anal preservation on the psychology and quality of life of low rectal cancer. J. Surg. Oncol. 2022, 125, 484–492. [Google Scholar] [CrossRef]

	



Trenti, L.; Galvez, A.; Biondo, S.; Solis, A.; Vallribera-Valls, F.; Espin-Basany, E.; Garcia-Granero, A.; Kreisler, E. Quality of life and anterior resection syndrome after surgery for mid to low rectal cancer: A cross-sectional study. Eur. J. Surg. Oncol. (EJSO) 2018, 44, 1031–1039. [Google Scholar] [CrossRef]

	



De Simone, V.; Persiani, R.; Biondi, A.; Litta, F.; Parello, A.; Campennì, P.; Orefice, R.; Marra, A.; Costa, A.; D’Ugo, D.; et al. One-year evaluation of anorectal functionality and quality of life in patients affected by mid-to-low rectal cancer treated with transanal total mesorectal excision. Updat. Surg. 2021, 73, 157–164. [Google Scholar] [CrossRef]

	



Gavaruzzi, T.; Pace, U.; Giandomenico, F.; Pucciarelli, S.; Bianco, F.; Selvaggi, F.; Restivo, A.; Asteria, C.R.; Morpurgo, E.; Cuicchi, D.; et al. Colonic J-Pouch or Straight Colorectal Reconstruction After Low Anterior Resection for Rectal Cancer: Impact on Quality of Life and Bowel Function: A Multicenter Prospective Randomized Study. Dis. Colon Rectum 2020, 63, 1511–1523. [Google Scholar] [CrossRef]

	



Howlader, N.; Noone, A.M.; Krapcho, M.; Miller, D.; Brest, A.; Yu, M.; Ruhl, J.; Tatalovich, Z.; Mariotto, A.; Lewis, D.R.; et al. (Eds.) SEER Cancer Statistics Review, 1975–2016; Based on November 2018 SEER Data Submission, Posted to the SEER Website; National Cancer Institute: Bethesda, MD, USA, 2018. Available online: https://seer.cancer.gov/csr/1975_2016/ (accessed on 1 April 2019).

	



Dulskas, A.; Gaizauskas, V.; Kildusiene, I.; Samalavicius, N.; Smailyte, G. Improvement of Survival over Time for Colorectal Cancer Patients: A Population-Based Study. J. Clin. Med. 2020, 9, 4038. [Google Scholar] [CrossRef]

	



Akhondi-Meybodi, M.; Akhondi-Meybodi, S.; Vakili, M.; Javaheri, Z. Quality of life in patients with colorectal cancer in Iran. Arab J. Gastroenterol. 2016, 17, 127–130. [Google Scholar] [CrossRef]

	



Yang, X.; Li, Q.; Zhao, H.; Li, J.; Duan, J.; Wang, D.; Fang, N.; Zhu, P.; Fu, J. Quality of life in rectal cancer patients with permanent colostomy in Xi’an. Afr. Health Sci. 2014, 14, 28–36. [Google Scholar] [CrossRef]

	



Scheele, J.; Lemke, J.; Meier, M.; Sander, S.; Henne-Bruns, D.; Kornmann, M. Quality of Life After Sphincter-Preserving Rectal Cancer Resection. Clin. Color. Cancer 2015, 14, e33–e40. [Google Scholar] [CrossRef]

	



Marks, J.H.; Salem, J.; Valsdottir, E.B.; Yarandi, S.S.; Marks, G.J. Quality of Life and Functional Outcome After Transanal Abdominal Transanal Proctectomy for Low Rectal Cancer. Dis. Colon Rectum 2017, 60, 258–265. [Google Scholar] [CrossRef]

	



Couwenberg, A.M.; Burbach, J.P.; van Grevenstein, W.M.; Smits, A.B.; Consten, E.C.; Schiphorst, A.H.; Wijffels, N.A.; Heikens, J.T.; Intven, M.P.; Verkooijen, H.M. Effect of Neoadjuvant Therapy and Rectal Surgery on Health-related Quality of Life in Patients with Rectal Cancer During the First 2 Years After Diagnosis. Clin. Color. Cancer 2018, 17, e499–e512. [Google Scholar] [CrossRef]

	



Orsini, R.G.; Thong, M.S.; van de Poll-Franse, L.V.; Slooter, G.D.; Nieuwenhuijzen, G.A.; Rutten, H.J.; de Hingh, I.H. Quality of life of older rectal cancer patients is not impaired by a permanent stoma. Eur. J. Surg. Oncol. (EJSO) 2013, 39, 164–170. [Google Scholar] [CrossRef]

	



Wu, S.-F.; Ching, C.-Y.; Lee, H.-Y.; Tung, H.-Y.; Juan, C.-W.; Chao, T.-B. Symptom distress, depression, and quality of life in colorectal cancer patients at different disease Stages. J. Nurs. 2015, 62, 68–80. [Google Scholar] [CrossRef]

	



Son, N.N.; Choi, D.J.; Woo, S.U.; Kim, J.; Keom, B.R.; Kim, C.H.; Baek, S.J.; Kim, S.H. Relationship between diversion colitis and quality of life in rectal cancer. World J. Gastroenterol. 2013, 19, 542–549. [Google Scholar] [CrossRef]

	



Scarpa, M.; Di Cristofaro, L.; Cortinovis, M.; Pinto, E.; Massa, M.; Alfieri, R.; Cagol, M.; Saadeh, L.; Costa, A.; Castoro, C.; et al. Minimally invasive surgery for colorectal cancer: Quality of life and satisfaction with care in elderly patients. Surg. Endosc. 2013, 27, 2911–2920. [Google Scholar] [CrossRef] [PubMed]

	



Bulkley, J.E.; McMullen, C.K.; Rawlings, A.M.; Krouse, R.S.; Francisco, M.C.; Sterrett, A.T.; Burnett-Hartman, A.N.; Pawloski, P.A.; Corley, D.A.; Colwell, J.C.; et al. The association of bowel function, participation in life activities, and quality of life in rectal cancer survivors. Qual. Life Res. 2022, 31, 487–495. [Google Scholar] [CrossRef] [PubMed]

	



Nord, E. The significance of contextual factors in valuing health states. Health Policy 1989, 13, 189–198. [Google Scholar] [CrossRef]

	



Tong, G.; Zhang, G.; Liu, J.; Zheng, Z.; Chen, Y.; Li, M.; Zhong, Y.; Niu, P.; Xu, X. When do defecation function and quality of life recover for patients with non-ostomy and ostomy surgery of rectal cancer? BMC Surg. 2020, 20, 57. [Google Scholar] [CrossRef] [PubMed]

	



Prytz, M.; Ledebo, A.; Angenete, E.; Bock, D.; Haglind, E. Association between operative technique and intrusive thoughts on health-related Quality of Life 3 years after APE/ELAPE for rectal cancer: Results from a national Swedish cohort with comparison with normative Swedish data. Cancer Med. 2018, 7, 2727–2735. [Google Scholar] [CrossRef] [PubMed]

	



Kristensen, H.; Thyø, A.; Christensen, P. Systematic review of the impact of demographic and socioeconomic factors on quality of life in ostomized colorectal cancer survivors. Acta Oncol. 2019, 58, 566–572. [Google Scholar] [CrossRef] [PubMed]

	



Rausa, E.; Kelly, M.E.; Bonavina, L.; O’Connell, P.R.; Winter, D.C. A systematic review examining quality of life following pelvic exenteration for locally advanced and recurrent rectal cancer. Color. Dis. 2017, 19, 430–436. [Google Scholar] [CrossRef]

	



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. Color. Dis. 2013, 15, 66–73. [Google Scholar] [CrossRef]

	



Gavaruzzi, T.; Giandomenico, F.; Del Bianco, P.; Lotto, L.; Perin, A.; Pucciarelli, S. Quality of Life After Surgery for Rectal Cancer. Recent Results Cancer Res. 2014, 203, 117–149. [Google Scholar] [CrossRef]

	



Andersson, J.; Angenete, E.; Gellerstedt, M.; Angerås, U.; Jess, P.; Rosenberg, J.; Fürst, A.; Bonjer, J.; Haglind, E. Health-related quality of life after laparoscopic and open surgery for rectal cancer in a randomized trial. J. Br. Surg. 2013, 100, 941–949, Erratum in J. Br. Surg. 2016, 103, 1746. [Google Scholar] [CrossRef]

	



Theodoropoulos, G.E.; Karantanos, T.; Stamopoulos, P.; Zografos, G. Prospective evaluation of health-related quality of life after laparoscopic colectomy for cancer. Tech. Coloproctol. 2013, 17, 27–38. [Google Scholar] [CrossRef]

	



Ihnát, P.; Martínek, L.; Mitták, M.; Vávra, P.; Rudinská, L.I.; Zonča, P. Quality of Life after Laparoscopic and Open Resection of Colorectal Cancer. Dig. Surg. 2014, 31, 161–168. [Google Scholar] [CrossRef]

	



Matsumoto, S.; Bito, S.; Fujii, S.; Inomata, M.; Saida, Y.; Murata, K.; Saito, S. Prospective study of patient satisfaction and postoperative quality of life after laparoscopic colectomy in Japan. Asian J. Endosc. Surg. 2016, 9, 186–191. [Google Scholar] [CrossRef]

	



Ng, S.S.-M. Quality of life after laparoscopic vs. open sphincter-preserving resection for rectal cancer. World J. Gastroenterol. 2013, 19, 4764–4773. [Google Scholar] [CrossRef]

	



Alimova, I.; Chernyshov, S.; Nagudov, M.; Rybakov, E. Comparison of oncological and functional outcomes and quality of life after transanal or laparoscopic total mesorectal excision for rectal cancer: A systematic review and meta-analysis. Tech. Coloproctol. 2021, 25, 901–913. [Google Scholar] [CrossRef]

	



Tunruttanakul, S.; Chareonsil, B.; Charernsuk, M. Operative outcome of laparoscopic colorectal cancer surgery in a regional hospital in a developing country: A propensity score-matched comparative analysis. Asian J. Surg. 2021, 44, 329–333. [Google Scholar] [CrossRef]

	



Silva, M.M.R.L.; Junior, S.A.; Pastore, J.D.A.; Santos, M.M.; Ferreira, F.D.O.; Spencer, R.M.S.B.; Calsavara, V.F.; Nakagawa, W.T.; Lopes, A. Late assessment of quality of life in patients with rectal carcinoma: Comparison between sphincter preservation and definitive colostomy. Int. J. Color. Dis. 2018, 33, 1039–1045. [Google Scholar] [CrossRef]

	



Koedam, T.W.A.; van Ramshorst, G.; Deijen, C.L.; Elfrink, A.K.E.; Meijerink, W.; Bonjer, H.J.; Sietses, C.; Tuynman, J.B. Transanal total mesorectal excision (TaTME) for rectal cancer: Effects on patient-reported quality of life and functional outcome. Tech. Coloproctol. 2017, 21, 25–33. [Google Scholar] [CrossRef]

	



De Lacy, F.B.; Turrado-Rodriguez, V.; Torroella, A.; van Laarhoven, J.; Otero- Piñeiro, A.; Almenara, R.; Lacima, G.; Castells, A.; Lacy, A.M. Functional Outcomes and Quality of Life After Transanal Total Mesorectal Excision for Rectal Cancer: A Prospective Observational Study. Dis Colon Rectum. 2022, 65, 46–54. [Google Scholar] [CrossRef]

	



Clermonts, S.H.E.M.; van Loon, Y.-T.; Wasowicz, D.K.; Langenhoff, B.S.; Zimmerman, D.D.E. Comparative Quality of Life in Patients Following Transanal Minimally Invasive Surgery and Healthy Control Subjects. J. Gastrointest. Surg. 2018, 22, 1089–1097. [Google Scholar] [CrossRef]

	



Verseveld, M.; Barendse, R.M.; Gosselink, M.; Verhoef, C.; De Graaf, E.J.R.; Doornebosch, P.G. Transanal minimally invasive surgery: Impact on quality of life and functional outcome. Surg. Endosc. 2016, 30, 1184–1187. [Google Scholar] [CrossRef]

	



Sumrien, H.; Dadnam, C.; Hewitt, J.; McCarthy, K. Feasibility of Transanal Minimally Invasive Surgery (TAMIS) for Rectal Tumours and Its Impact on Quality of Life-The Bristol Series. Anticancer Res. 2016, 36, 2005–2009. [Google Scholar]

	



Song, Y.; Yang, G.; Qiu, J.; Zhang, X.; Deng, Q.; Wang, N. Evaluation of anal function and quality of life after transanal endoscopic microsurgery. Chin. J. Gastrointest. Surg. 2014, 17, 809–812. [Google Scholar]

	



Ribi, K.; Marti, W.R.; Bernhard, J.; Grieder, F.; Graf, M.; Gloor, B.; Curti, G.; Zuber, M.; Demartines, N.; Andrieu, C.; et al. Quality of Life After Total Mesorectal Excision and Rectal Replacement: Comparing Side-to-End, Colon J-Pouch and Straight Colorectal Reconstruction in a Randomized, Phase III Trial (SAKK 40/04). Ann. Surg. Oncol. 2019, 26, 3568–3576. [Google Scholar] [CrossRef]

	



León Arellano, M.; Tejedor, P.; Guadalajara, H.; Ortega, M.; García Olmo, D.; Pastor, C. Evolution of perioperative quality of life in patients under enhanced recovery after surgery care in colorectal cancer. Rev. Esp. Enferm. Dig. 2020, 112, 127–132. [Google Scholar] [CrossRef]

	



Wang, H.; Zhu, D.; Liang, L.; Ye, L.; Lin, Q.; Zhong, Y.; Wei, Y.; Ren, L.; Xu, J.; Qin, X. Short-term quality of life in patients undergoing colonic surgery using enhanced recovery after surgery program versus conventional perioperative management. Qual. Life Res. 2015, 24, 2663–2670. [Google Scholar] [CrossRef]

	



Broholm, M.; Pommergaard, H.-C.; Gögenur, I. Possible benefits of robot-assisted rectal cancer surgery regarding urological and sexual dysfunction: A systematic review and meta-analysis. Color. Dis. 2015, 17, 375–381. [Google Scholar] [CrossRef]

	



Keane, C.; Sharma, P.; Yuan, L.; Bissett, I.; O’Grady, G. Impact of temporary ileostomy on long-term quality of life and bowel function: A systematic review and meta-analysis. ANZ J. Surg. 2020, 90, 687–692. [Google Scholar] [CrossRef]

	



D’Ambrosio, G.; Paganini, A.M.; Balla, A.; Quaresima, S.; Ursi, P.; Bruzzone, P.; Picchetto, A.; Mattei, F.I.; Lezoche, E. Quality of life in non-early rectal cancer treated by neoadjuvant radio-chemotherapy and endoluminal loco-regional resection (ELRR) by transanal endoscopic microsurgery (TEM) versus laparoscopic total mesorectal excision. Surg. Endosc. 2016, 30, 504–511. [Google Scholar] [CrossRef]

	



Silva, K.D.A.; Duarte, A.X.; Cruz, A.R.; De Araújo, L.B.; Pena, G.D.G. Time after ostomy surgery and type of treatment are associated with quality of life changes in colorectal cancer patients with colostomy. PLoS ONE 2020, 15, e0239201. [Google Scholar] [CrossRef]

	



Koplin, G.; Müller, V.; Heise, G.; Pratschke, J.; Schwenk, W.; Haase, O. Effects of psychological interventions and patients’ affect on short-term quality of life in patients undergoing colorectal surgery. Cancer Med. 2016, 5, 1502–1509. [Google Scholar] [CrossRef]

	



Konanz, J.; Herrle, F.; Weiss, C.; Post, S.; Kienle, P. Quality of life of patients after low anterior, intersphincteric, and abdominoperineal resection for rectal cancer—A matched-pair analysis. Int. J. Color. Dis. 2013, 28, 679–688. [Google Scholar] [CrossRef]

	



Ito, N.; Ishiguro, M.; Tanaka, M.; Tokunaga, K.; Sugihara, K.; Kazuma, K. Response Shift in Quality-of-Life Assessment in Patients Undergoing Curative Surgery with Permanent Colostomy. Gastroenterol. Nurs. 2010, 33, 408–412. [Google Scholar] [CrossRef]

	



Schwartz, C.E.; Sprangers, M.A.G. (Eds.) Adaptation to Changing Health: Response Shift in Quality-of-Life Research; American Psychological Association: Worcester, MA, USA, 2000. [Google Scholar] [CrossRef]

	



Schwartz, C.E.; Bode, R.; Repucci, N.; Becker, J.; Sprangers, M.A.G.; Fayers, P. The clinical significance of adaptation to changing health: A meta-analysis of response shift. Qual. Life Res. 2006, 15, 1533–1550. [Google Scholar] [CrossRef]

	



Xu, S.; Zhang, Z.; Wang, A.; Zhu, J.; Tang, H.; Zhu, X. Effect of Self-efficacy Intervention on Quality of Life of Patients With Intestinal Stoma. Gastroenterol. Nurs. 2018, 41, 341–346. [Google Scholar] [CrossRef]

	



Couwenberg, A.M.; Burbach, J.P.M.; Intven, M.P.W.; Consten, E.C.J.; Schiphorst, A.H.W.; Smits, A.B.; Wijffels, N.A.T.; Heikens, J.T.; Koopman, M.; Van Grevenstein, W.M.U.; et al. Health-related quality of life in rectal cancer patients undergoing neoadjuvant chemoradiation with delayed surgery versus short-course radiotherapy with immediate surgery: A propensity score-matched cohort study. Acta Oncol. 2019, 58, 407–416. [Google Scholar] [CrossRef]

	



Näsvall, P.; Dahlstrand, U.; Löwenmark, T.; Rutegård, J.; Gunnarsson, U.; Strigård, K. Quality of life in patients with a permanent stoma after rectal cancer surgery. Qual. Life Res. 2017, 26, 55–64. [Google Scholar] [CrossRef]

	



Downing, A.; Glaser, A.W.; Finan, P.J.; Wright, P.; Thomas, J.D.; Gilbert, A.; Corner, J.; Richards, M.; Morris, E.J.; Sebag-Montefiore, D. Functional Outcomes and Health-Related Quality of Life After Curative Treatment for Rectal Cancer: A Population-Level Study in England. Int. J. Radiat. Oncol. 2019, 103, 1132–1142. [Google Scholar] [CrossRef]

	



Brown, S.R.; Mathew, R.; Keding, A.; Marshall, H.; Brown, J.M.; Jayne, D.G. The Impact of Postoperative Complications on Long-term Quality of Life after Curative Colorectal Cancer Surgery. Ann. Surg. 2014, 259, 916–923. [Google Scholar] [CrossRef]

	



Manceau, G.; D’Annunzio, E.; Karoui, M.; Breton, S.; Rousseau, G.; Blanchet, A.S.; Vaillant, J.C.; Hannoun, L. Elective subtotal colectomy with ileosigmoid anastomosis for colon cancer preserves bowel function and quality of life. Color. Dis. 2013, 15, 1078–1085. [Google Scholar] [CrossRef]

	



Helbach, M.V.; Koedam, T.W.A.; Knol, J.J.; Velthuis, S.; Bonjer, H.J.; Tuynman, J.B.; Sietses, C. Quality of life after rectal cancer surgery: Differences between laparoscopic and transanal total mesorectal excision. Surg. Endosc. 2019, 33, 79–87. [Google Scholar] [CrossRef]

	



Kamali, D.; Sharpe, A.; Musbahi, A.; Reddy, A. Oncological and quality of life outcomes following extralevator versus standard abdominoperineal excision for rectal cancer. Ann. R. Coll. Surg. Engl. 2017, 99, 402–409. [Google Scholar] [CrossRef]

	



Koëter, T.; Bonhof, C.S.; Schoormans, D.; Martijnse, I.S.; Langenhoff, B.S.; Zimmerman, D.D.E.; Mols, F.; Wasowicz, D.K. Long-term Outcomes After Surgery Involving the Pelvic Floor in Rectal Cancer: Physical Activity, Quality of Life, and Health Status. J. Gastrointest. Surg. 2019, 23, 808–817. [Google Scholar] [CrossRef]

	



Orsini, R.G.; Vermeer, T.A.; Traa, M.J.; Nieuwenhuijzen, G.A.P.; de Hingh, I.H.J.T.; Rutten, H.J.T. Does Extended Surgery Influence Health-Related Quality of Life in Patients with Rectal Cancer? Dis. Colon Rectum 2015, 58, 179–185. [Google Scholar] [CrossRef]

	



Benedict, C.; Philip, E.J.; Baser, R.E.; Carter, J.; Schuler, T.A.; Jandorf, L.; Duhamel, K.; Nelson, C. Body image and sexual function in women after treatment for anal and rectal cancer. Psycho-Oncology 2016, 25, 316–323. [Google Scholar] [CrossRef]

	



Hashimoto, S.; Hamada, K.; Sumida, Y.; Araki, M.; Wakata, K.; Kugiyama, T.; Shibuya, A.; Nishimuta, M.; Morino, S.; Baba, M.; et al. Short- and long-term survival after curative resection for colorectal cancer in nonagenarian patients. Asian J. Surg. 2022, 45, 208–212. [Google Scholar] [CrossRef]

	



Andersson, J.; Abis, G.; Gellerstedt, M.; Angenete, E.; Angerås, U.; Cuesta, M.A.; Jess, P.; Rosenberg, J.; Bonjer, H.J.; Haglind, E. Patient-reported genitourinary dysfunction after laparoscopic and open rectal cancer surgery in a randomized trial (COLOR II). J. Br. Surg. 2014, 101, 1272–1279. [Google Scholar] [CrossRef]

	



Bjoern, M.X.; Nielsen, S.; Perdawood, S.K. Quality of Life After Surgery for Rectal Cancer: A Comparison of Functional Outcomes After Transanal and Laparoscopic Approaches. J. Gastrointest. Surg. 2019, 23, 1623–1630. [Google Scholar] [CrossRef]








[image: Jcm 11 06211 g001 550] 





Figure 1. A schematic process for selecting publications for the review. 
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Table 1. Selected questionnaires for quality of life assessments of patients with colorectal cancer.
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	Lp.
	Role
	Questionnaire
	Abbreviation
	Reference





	1
	Assessment of

emotional state
	Positive and negative affect schedule
	PANAS
	[7]



	2
	Assessment of

emotional state
	Mood rating scale
	MRS
	[7]



	3
	Functionality

assessment
	Hand Grip Scale
	HGS
	[8]



	4
	Functionality

assessment
	Mini Mental State Examination
	MMSE
	[9]



	5
	Functionality

assessment
	Nottingham Extended Activities of Daily Living Scale
	NEADL
	[9]



	6
	Functionality

assessment
	Functional Assessment of Cancer Therapy—General
	FACT-G
	[10]



	7
	Functionality

assessment
	Barthel Index for Activities of Daily Living
	BI
	[11]



	8
	General QOL

measurement
	European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire—C30
	QLQ-C30
	[12]



	9
	General QOL

measurement
	European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire—CR29
	QLQ-CR29
	[13]



	10
	General QOL

measurement
	European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire—CR38
	QLQ-CR38
	[14]



	11
	General QOL

measurement
	Short Form Health Survey
	SF-36
	[15]



	12
	General QOL

measurement
	EuroQoL-5 Dimensions
	EQ-5D
	[16]



	13
	General QOL

measurement
	Functional Assessment of Cancer Therapy-Colorectal
	FACT-C
	[9]



	14
	General QOL

measurement
	Cleveland Global Quality of Life
	CGQL
	[17]



	15
	General QOL

measurement
	European Prospective Investigation into Cancer and Nutrition
	EPIC
	[18]



	16
	General QOL

measurement
	modified City of Hope Quality of Life-Colorectal
	mCOH-QOL-CRC
	[19]



	17
	General QOL

measurement
	12-Item Short Form Survey
	SF-12
	[20]



	18
	General QOL

measurement
	Karnofsky scale
	KPS
	[21]



	19
	General QOL

measurement
	Edmonton Frail Scale
	EFS
	[9]



	20
	General QOL

measurement
	Échelle de Mesure des Manifestations du Bien-Être Psychologique
	EMMBEP
	[17]



	21
	General QOL

measurement
	Mini Nutritional Assessment
	MNA
	[9]



	22
	General QOL

measurement
	QoL Index
	QLI
	[22]



	23
	General QOL

measurement
	Global QoL Score
	GQoLS
	[22]



	24
	General QOL

measurement
	European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire—PR25
	QLQ-PR25
	[23]



	25
	General QOL

measurement
	European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire—CX24
	QLQ-CX24
	[23]



	26
	Psychological

aspects
	Cancer Worry Scale
	CWS
	[24]



	27
	Psychological

aspects
	Geriatric Depression Scale
	GDS
	[25]



	28
	Psychological

aspects
	Impact of Event Scale—Revised
	IES-R
	[26]



	29
	Psychological

aspects
	Life Orientation Test—Revised
	LOT-R
	[26]



	30
	Psychological

aspects
	Post-traumatic Growth Inventory
	PGI
	[25]



	31
	Psychological

aspects
	Rosenberg’s self-esteem scale
	RSS
	[27]



	32
	Psychological

aspects
	Body-Image Questionnaire
	BIQ
	[28]



	33
	Psychological

aspects
	Questionnaire on distress in cancer survivors
	QSC-R10
	[29]



	34
	Psychological

aspects
	Illness Perception Questionnaire
	IPQ-R
	[30]



	35
	Psychological aspects
	Acceptance of Illness Scale
	AIS
	[31]



	36
	QOL with Ostomy
	City of Hope Quality of Life–Ostomy Questionnaire
	COH-QOL-Ostomy
	[25]



	37
	QOL with Ostomy
	Colostomy Questionnaire
	CQ
	[32]



	38
	QOL with Ostomy
	Stoma Quality of Life Scale
	SQOLS
	[33]



	39
	QOL with Ostomy
	Coloplast stoma QoL
	CSQoL
	[34]



	40
	Sexual function

assessment
	International Index of Erectile Function
	IIEF-5
	[35]



	41
	Sexual function

assessment
	International Prostate Symptom Score
	IPSS
	[36]



	42
	Sexual function

assessment
	Female Sexual Function Index
	FSFI
	[37]



	43
	Sexual function

assessment
	McCoy female sexuality questionnaire
	MFSQ-9
	[38]



	44
	Social support

assessment
	Functional Social Support Questionnaire
	FFSQ
	[19]



	45
	Social support

assessment
	Multidimensional Scale of Perceived Social Support
	MSPSS
	[25]



	46
	Symptoms

assessment
	Low Anterior Resection Syndrome
	LARS
	[27]



	47
	Symptoms

assessment
	Wexner/Cleveland Clinic Faecal Incontinence Severity Scoring System
	CCIS
	[39]



	48
	Symptoms

assessment
	Faecal Incontinence Quality of Life Scale
	FIQLS
	[17]



	49
	Symptoms

assessment
	Faecal Incontinence Severity Index
	FISI
	[26]



	50
	Symptoms

assessment
	Gastrointestinal Quality of Life Index
	GIQLI
	[40]



	51
	Symptoms

assessment
	Hospital Anxiety and Depressions Scale
	HADS
	[41]



	52
	Symptoms

assessment
	Vaizey/St. Mark’s score
	St. Mark’s
	[42]



	53
	Symptoms

assessment
	Anorectal Manometry
	ARM
	[24]



	54
	Symptoms

assessment
	Cleveland Clinic Faecal Incontinence Score
	CCFIS
	[43]



	55
	Symptoms

assessment
	Memorial Sloan-Kettering Cancer Center Bowel Function Instrument
	MSKCC BFI
	[44]



	56
	Symptoms

assessment
	Symptoms Distress Scale
	SDS
	[22]
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  jcm-11-06211


  
    		
      jcm-11-06211
    


  




  





media/file0.png





media/file2.png
PUBMED SCOPUS

SP CRC QoL SP CRC QoL

[ 3420799] [ 263433 ] [ 77108 ] [ 953084 ] [ 224007 ] [ 833260 ]

w (o

l Published between 2012-2022 l
) o)
[ |
> 91 <
L J

SP - Surgical procedures, CRC - Colorectal cancer, QoL - Quality of life





media/file1.jpg
PUBMED SCOPUS

s e on ® o oa
(aom ) (o ) (e ) (ot ) (Casoor ) ((osam )
i i 1) ]

441 169
Published between 2012-2022

237 104

SP - Surgical procedures, CRC - Colorectal cancer, QoL - Quality of life






