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Background

Impairment of bowel, urogenital and fertility-related function in patients treated for rectal cancer is common. While the rate of rectal cancer in the young (<50 years) is rising, there is little data on functional outcomes in this group.



Methods

The REACCT international collaborative database was reviewed and data on eligible patients analysed. Inclusion criteria comprised patients with a histologically confirmed rectal cancer, <50 years of age at time of diagnosis and with documented follow-up including functional outcomes.



Results

A total of 1428 (n=1428) patients met the eligibility criteria and were included in the final analysis. Metastatic disease was present at diagnosis in 13%. Of these, 40% received neoadjuvant therapy and 50% adjuvant chemotherapy. The incidence of post-operative major morbidity was 10%. A defunctioning stoma was placed for 621 patients (43%); 534 of these proceeded to elective restoration of bowel continuity. The median follow-up time was 42 months. Of this cohort, a total of 415 (29%) reported persistent impairment of functional outcomes, the most frequent of which was bowel dysfunction (16%), followed by bladder dysfunction (7%), sexual dysfunction (4.5%) and infertility (1%).



Conclusion

A substantial proportion of patients with early-onset rectal cancer who undergo surgery report persistent impairment of functional status. Patients should be involved in the discussion regarding their treatment options and potential impact on quality of life. Functional outcomes should be routinely recorded as part of follow up alongside oncological parameters.
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Introduction

While globally colorectal cancer incidence rates are overall predominantly stable or declining, a slew of data suggests that in Westernised countries incidence in the younger population (<50 years) is markedly increasing (1–8). Although there is no agreed definition of ‘young-onset’ colorectal cancer, most literature includes those diagnosed at ≤ 50 years of age (9–11). A proportion of these are due to inherited colorectal cancer syndromes (e.g. Lynch syndrome, familial adenomatous polyposis etc.); however, the majority are sporadic (9). Colorectal cancer in the young demonstrates some distinct features comparative to the disease which occurs in the older age group. The vast majority of the increase in incidence is accounted for by left-sided tumors, with little-no increase in right-sided neoplasms (9, 10, 12). Compared to the older age group, a greater proportion of young rectal cancers present symptomatically, rather than being detected incidentally or by screening. Despite this, the interval from onset of symptoms to diagnosis is on average six months greater for the young cohort than in older adults (13, 14). As such these patients tend to present with a more advanced stage at diagnosis, with 71% diagnosed at stage III or IV (15, 16). In addition, high risk features such as signet-ring mucinous histology and poor differentiation are more frequently seen. However, these factors do not confer a worse prognosis, with stage-adjusted cancer-specific survival similar or better than older patients (10, 17–19). This may reflect more aggressive treatment strategies. Young patients with rectal cancer are more likely than older patients to undergo systemic therapy and complex surgical interventions for equivalent stage disease (19–21).

Functional impairment after treatment for rectal cancer is unfortunately common. With respect to low anterior resection syndrome (LARS), the reported incidence of major symptomatology after curative restorative anterior resection varies from 37 to up to 90% of patients (22–26). The presence of a stoma, whether permanent or temporary, has negative effects on body image – which may persist even after restoration of bowel continuity – and may delay the ability of young patients to return to work (27). Urogenital symptoms are less frequently discussed by healthcare providers but are also common (28, 29).

A diagnosis of rectal cancer in the young carries several special considerations. The increased frequency of adverse pathological features warrants aggressive management strategies to ensure optimal oncological outcomes. Nevertheless, long-term health-related quality of life (HRQOL) is also of critical importance. Particular consideration should be given to preservation of a functional sphincter complex, avoidance of a permanent stoma and autonomic nerve sparing. Other special considerations include fertility and the potential impact of pelvic radiotherapy and surgery, especially in female patients of child-bearing age. The importance of measuring functional outcomes after treatment for rectal cancer in addition to post-operative morbidity and oncological outcomes is increasingly recognized and reported. There is a paucity of data examining functional impairment after rectal cancer treatment in young-onset patients (30). This study evaluated gastrointestinal, genitourinary and fertility concerns in a large cohort of young-onset rectal cancer patients.



Methods


Study Participants

An international multicentre observational study to assess the functional outcomes of patients diagnosed with early age onset rectal cancer was performed. Inclusion criteria were adults aged between 18 and 49 years with a histologically confirmed diagnosis of rectal cancer, with known post-operative bowel, bladder or sexual functional status.



Data Collection and Analysis

Patients who fulfilled the inclusion criteria of the study were selected from the REACCT Collaborative database. All participating institutions are tertiary referral units with specialist expertise in CRC. Ethical approval was sought at an individual institutional level. Collected data included baseline patient demographics, clinical, stage, surgical, and treatment data, and functional outcomes. A microscopically clear resection (R0) was defined by a tumor-free resection margin of at least 1 mm. Bowel dysfunction was defined as frequency, urgency, clustering or incontinence. Bladder dysfunction was defined as voiding difficulties or need for catheterization. Comprehensive investigation was required for a diagnosis of infertility. Basic descriptive statistics were calculated.




Results

A total of 1,428 patients were included in the study. The median (range) age was 42 (18–49) years and 816 (57%) were male. Median (range) BMI was 22 (13–50). The majority (86%) had non-metastatic disease. Baseline demographics are summarised in Table 1.


Table 1 | Baseline demographics and clinical characteristics.



All patients underwent surgical intervention with 97% (n=1395) having an elective procedure. Neoadjuvant therapy was administered to 39% patients. The median (range) interval to surgery was 8 (4-67) weeks. The most commonly performed operation was a low anterior resection (LAR) whilst 17% underwent an APR and 19% had another procedure such as local excision (LE). Defunctioning stomas were placed in two-thirds of those undergoing LAR. Adjuvant chemotherapy was given to 51% (n=724). Operative details are summarized in Table 2.


Table 2 | Operative details and post-operative morbidity.



The rate of major post-operative morbidity within 30 days was 9.6%, with ileus the most commonly reported post-operative morbidity. The median follow-up was 42 months (range 1-180). The most common functional impairment related to the gastrointestinal tract. Symptoms of bowel dysfunction such as frequency, urgency, clustering or incontinence were present in 17% (n=235). Urinary dysfunction (e.g. voiding difficulties or the need for intermittent self-catheterization) was reported by 7% (n=100) whilst 6% (n=65) experienced symptoms of sexual dysfunction. Only fifteen patients reported fertility-related problems.



Discussion

In general, some degree of functional impairment post treatment for rectal cancer is extremely common. With respect to bowel dysfunction, as outlined in the Introduction, rates of up to 90% have been reported. These symptoms may persist well beyond the initial post-operative phase, with as many as 71-74% patients reporting some degree of faecal incontinence and rectal evacuation difficulties at 15 years post-surgery (25, 31, 32). The prevalence of major LARS at long-term follow up is high, with data from a recent meta-analysis reporting its frequency at 41% (33, 34). The need for a defunctioning stoma may also be associated with post-operative LARS (35, 36). Furthermore, a longer interval from stoma formation to restoration of bowel continuity may be associated with worse final bowel function, particularly with respect to urgency and continence (35, 37). In the present study of functional outcomes in young patients with rectal cancer, 29% reported bowel, bladder and/or sexual dysfunction.

Impairment of bladder and sexual function in patients with rectal cancer are also common, although these are less frequently reported on than bowel dysfunction, especially in female patients (38, 39). These effects are primarily due to division of the pelvic autonomic nerves during surgery, although some symptoms may also be a sequela of pelvic radiotherapy. Aside from impact on bowel function, presence of a stoma is associated with worse sexual function, negative body image and a delay in return to work (27, 40). Rates of urinary dysfunction post treatment range from 58-77% of patients reporting urgency, 46% voiding difficulty and 20-63% urinary incontinence (39, 41). Rectal cancer patients also report more sexual dysfunction symptoms and body image issues comparative to those with more proximal neoplasms. Up to 54% of male rectal cancer survivors report erectile dysfunction in contrast to 25% of those with colonic cancer (42). In women, dyspareunia occurs in 26-53% and vaginal dryness in up to 75% (39, 43). Incidence of sexual dysfunction in both males and females appears to be associated those undergoing with APR and who received NCRT (38, 39, 44, 45).

The data above pertain to patients of all ages. Despite the rapid acceleration in rectal cancer incidence in the younger population, there is scant literature specifically examining post-operative functional outcomes in young-onset rectal cancer patients. Nevertheless, this cohort has specific needs and considerations. Data from the QoLiRECT study suggests that younger patients are disproportionately affected by LARS (34). Aside from impact on bowel function, presence of a stoma is associated with worse sexual function, negative body image and a delay in return to work (27, 40). For premenopausal female patients the effect of treatment on fertility must also be borne in mind, primarily due to pelvic radiotherapy but also potentially from adhesions post pelvic surgery and the effect of chemotherapeutic drugs such as oxaliplatin (46–49).

To our knowledge, this is the first large-scale series reporting the incidence of bowel, urogenital and fertility-related dysfunction in a cohort of young-onset rectal cancer patients. Although not approaching the rates reported in some of the literature described above, nevertheless a substantial minority of patients reported impairment of at least one functional domain. In line with the existing body of literature, bowel dysfunction was the most prevalent functional impairment, followed by bladder and sexual dysfunction. There are several acknowledged contributing factors which increase the likelihood of functional impairment post-operatively. These include tumor height – thus influencing the surgical procedure undertaken and feasibility of sphincter preservation -, administration of NCRT, TME versus organ sparing approaches, and occurrence of post-operative morbidity, in particular anastomotic leak.

Many of the factors described above which affect functional impairment post-treatment are non-modifiable. Therefore, thorough pre-operative counselling on the potential outcomes to ensure informed consent and engaging in a shared decision-making process with these patients on the risks and benefits of individual treatment options is critical. This process may be assisted by utilization of aids such as the pre-operative LARS score (POLARS) tool, a nomogram which inputs clinico-pathological characteristics including patient age, tumor height, administration of NCRT, planned total or partial mesorectal excision and plan for a defunctioning stoma in order to predict the likelihood of post-operative bowel dysfunction (50). Models also exist to predict the likelihood of permanent stoma at 2 years post-operatively and may similarly be used to assist in providing informed consent and facilitate shared decision-making between patients and healthcare providers (51). Patients of reproductive age should be specifically counselled on and referred for fertility preservation options prior to commencement of treatment (20, 52, 53).

Consideration should be given to organ or sphincter-preserving and nerve-sparing approaches where feasible without threatening oncological safety. Data from the International Watch and Wait Database suggests that a strategy of non-operative management in young-onset patients with a cCR is not associated with worse oncological outcomes (54). For low-risk early rectal cancers, organ-sparing local excision in the form of transanal endoscopic microsurgery (TEM) or transanal minimally invasive surgery (TAMIS) with or without NCRT may be adequate and avoid the functional morbidity associated with total mesorectal excision (55–58). In patients with locally advanced rectal cancer, total neoadjuvant treatment (TNT) in the form of radiotherapy with either induction or consolidation chemotherapy appears to result in increased rates of pCR, reduced toxicity comparative to adjuvant chemotherapy and improved survival (59–62). For patients requiring TME, there is some evidence in the literature to suggest that utilization of a robotic-assisted approach over laparoscopic may facilitate sparing of the pelvic autonomic nerves and thus reduce the incidence of post-operative bladder and sexual dysfunction (63–67). However, further data will be required to definitively confirm this. In this series, only 2% of procedures were undertaken robotically, although this proportion is likely to increase over time with the burgeoning uptake of the technology.

The decision whether to place a defunctioning stoma should be carefully weighed against the negative impacts on sexual function, ability to return to work and body image (20, 27, 40, 42). Early recognition and prompt treatment of anastomotic leak is important to minimize adverse effects on long-term bowel function (68–70). Restoration of bowel continuity where a diverting stoma has been placed should be a priority, as a long interval to reversal is associated with dysfunction (37).

In the immediate post-operative period, the major consideration should be early recognition and prompt treatment of morbidity, specifically anastomotic leak, to minimize the recognized adverse effect of this complication on long-term bowel function (68–70). After the immediate post-operative period, restoration of bowel continuity where a diverting stoma has been placed should be a priority, as a longer interval to reversal of a defunctioning stoma is associated with a higher incidence of long-term faecal incontinence (37). At long-term follow-up, functional outcomes should be routinely recorded alongside oncological parameters.

In conclusion, future studies focusing on patient-reported as well as oncological outcomes in young rectal cancer patients will result in improved characterization of functional outcomes in this group. Enhanced functional outcomes via organ preservation, sphincter preservation and other approaches will have consequent positive effects on quality of life.
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