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Simple Summary: This survey study investigates long-term patient-reported quality of life for
individuals with low-lying rectal cancers, particularly focusing on the potential impact that ostomies
may have on overall, sexual, and urinary quality of life. The findings suggest that patients with
ostomies may experience a worse quality of life, affecting various aspects of daily life and relationships.
These insights may help to inform patient counseling and shared decision making in the context of
evolving rectal cancer treatment paradigms where patients have increasing multidisciplinary options.

Abstract: Background: Despite the increasing utilization of sphincter and/or organ-preservation
treatment strategies, many patients with low-lying rectal cancers require abdominoperineal resection
(APR), leading to permanent ostomy. Here, we aimed to characterize overall, sexual-, and bladder-
related patient-reported quality of life (QOL) for individuals with low rectal cancers. We additionally
aimed to explore potential differences in patient-reported outcomes between patients with and
without a permanent ostomy. Methods: We distributed a comprehensive survey consisting of
various patient-reported outcome measures, including the FACT-G7 survey, ICIQ MLUTS/FLUTS,
IIEF-5/FSFI, and a specific questionnaire for ostomy patients. Descriptive statistics and univariate
comparisons were used to compared demographics, treatments, and QOL scores between patients
with and without a permanent ostomy. Results: Of the 204 patients contacted, 124 (60.8%) returned
completed surveys; 22 (18%) of these had a permanent ostomy at the time of survey completion. There
were 25 patients with low rectal tumors (≤5 cm from the anal verge) who did not have an ostomy at the
time of survey completion, of whom 13 (52%) were managed with a non-operative approach. FACTG7
scores were numerically lower (median 20.5 vs. 22, p = 0.12) for individuals with an ostomy. Sexual
function measures IIEF and FSFI were also lower (worse) for individuals with ostomies, but the results
were not significantly different. MLUTS and FLUTS scores were both higher in individuals with
ostomies (median 11 vs. 5, p = 0.06 and median 17 vs. 5.5, p = 0.01, respectively), suggesting worse
urinary function. Patient-reported ostomy-specific challenges included gastrointestinal concerns
(e.g., gas, odor, diarrhea) that may affect social activities and personal relationships. Conclusions:
Despite a limited sample size, this study provides patient-centered, patient-derived data regarding
long-term QOL in validated measures following treatment of low rectal cancers. Ostomies may have
multidimensional negative impacts on QOL, and these findings warrant continued investigation in a
prospective setting. These results may be used to inform shared decision making for individuals with
low rectal cancers in both the settings of organ preservation and permanent ostomy.
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1. Introduction

Historically, the treatment of low rectal tumors within 5 cm of the anal verge in-
cludes abdominoperineal resection (APR) [1]. However, the widespread adoption of total
mesorectal surgery techniques as well as ultralow low anterior resections have reduced the
frequency with which APRs are performed [2]. Additionally, preoperative chemoradiation
therapy (CRT) has proven useful to downstage low rectal tumors prior to surgery and
allows for sphincter-sparing surgery (SSS) [3]. Despite these advances, it is estimated
that approximately 40% of patients with rectal cancer undergo an APR and will have a
permanent ostomy [4]. An ostomy refers to the exteriorization of the bowel through the
abdominal wall and is a common procedure for individuals with gastrointestinal cancers
requiring definitive or palliative surgery [5].

Disease-free survival is improving for patients with rectal cancer in the era of total
neoadjuvant therapy (TNT) followed by surgical resection [6,7]. Aside from improved
cancer cure rates, patients are increasingly interested in maintaining their quality of life
(QOL) during survivorship [8]. When compared to SSS, patients undergoing APR are at
increased risk for perineal wound complications, delayed healing, and increased hospital
stay, which may not only delay adjuvant therapy, but may significantly impair short-term
QOL [9]. Studies are mixed regarding the detrimental impact of global QOL with APR
compared with SSS for low rectal cancer; some report worse QOL [10,11], others report
better QOL [12,13], and most report no difference [14,15] for APR compared with SSS. Some
studies suggest patients who undergo APR have more bothersome urinary symptoms than
patients who undergo SSS [16], although others report no difference [14]. Data are more
clear that patients who undergo APR have worse sexual function compared with those
who undergo SSS; pain and body image issues related to the stoma are contributing factors
as well as increased risk of autonomic pelvic nerve injury [14,17].

While not all patients may be a candidate for SSS due to tumor- or patient-specific
factors, shared decision making is key for patients who do have surgical options [18]. Treat-
ment decision making has become more complex in the era of non-operative management
(NOM). The publication of the Organ Preservation in Patients with Rectal Adenocarcinoma
(OPRA) trial suggested approximately 50% of well-selected patients with low rectal cancer
may have a complete clinical response (cCR) to TNT and may be able to defer surgery [19].
Patient-reported functional outcomes were not published as part of the initial manuscripts,
but single-institution studies suggest improved symptom-specific and QOL outcomes for
patients treated with NOM compared with those who received surgery [20].

With increasing attention focused on the functional and QOL benefits of selective
omission of CRT for low-risk patients [21], more data are needed regarding functional and
QOL implications of utilizing CRT to either facilitate an SSS or omit surgery altogether. The
aim of this brief report is to share patient-reported outcomes for patients with low rectal
cancer treated at our institution with CRT followed by either APR, SSS, or NOM to evaluate
for potential differences in urinary function, sexual function, and overall QOL between
those with and without a permanent ostomy. Therefore, findings from this investigation
could be used clinically to improve the quality of shared decision making for individuals
considering various treatment strategies for low rectal tumors.

2. Materials and Methods
2.1. Survey Distribution and Data Collection

We received Institutional Review Board approval for this project (protocol 2020-0513).
We contacted all consecutive patients who completed pelvic radiation for rectal adenocar-
cinoma at a large tertiary cancer center between 1 January 2017 and 31 December 2020
and were alive without evidence of disease recurrence. Patients eligible for this analysis
had tumors ≤5 cm from the anal verge or had a permanent ostomy at the time of survey
distribution. Patients all provided informed consent to participate in an online survey of
validated patient-reported outcome measures (PROMs) including the Functional Assess-
ment of Cancer Therapy-General (7-item version) (FACT-G7) survey [22], the International
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Consultation on Incontinence Questionnaire (ICIQ) Male Lower Urinary Tract Symptoms
(MLUTS) [23] or Female Lower Urinary Tract Symptoms (FLUTS) questionnaire [24], the
International Index of Erectile Function 5-item questionnaire (IIEF-5) [25], or the Female
Sexual Function Index (FSFI) questionnaire [26]. Patients with a permanent ostomy also
received the City of Hope Quality of Life-Ostomy Questionnaire [27]. The survey was
administered using REDCap v13.11.2(©2013 Vanderbilt University) [28], and patients who
returned completed surveys received a USD 10 Amazon gift card to show appreciation for
their time.

Information about oncologic treatment was obtained from the medical record. All
patients were discussed at a dedicated rectal cancer multidisciplinary conference with
representation by colorectal surgeons, medical oncologists, radiologists, pathologists, and
radiation oncologists. Radiation dose and fractionation were chosen at the discretion of the
treating radiation oncologist with input from the multidisciplinary team. During this period
at our institution, preoperative short-course radiation or long-course CRT was routinely
recommended for patients with T3, T4, or node-positive low rectal cancer. If a complete
clinical response was confirmed by endoscopy and MRI, non-operative management was
discussed. If sufficient margins could be obtained with a low coloanal anastomosis after
neoadjuvant treatment, SSS would be performed. Otherwise, patients would undergo APR.

2.2. Statistical Analysis

Descriptive statistics and frequency tables were used to summarize patient demo-
graphics. Pearson’s chi-square test and the Mann–Whitney U test were used to compare
patient and treatment characteristics between patients treated for low rectal cancer with a
permanent ostomy and those who did not receive a permanent ostomy. Descriptive statis-
tics and frequency tables were also used to summarize FACT-G7, MLUTS or FLUTS, IIEF-5,
or FSFI scores as well as answers to items on the City of Hope Quality of Life-Ostomy
Questionnaire, when applicable. PROM scores were compared between patients with
and without an ostomy at the time of survey completion using Pearson’s chi-square tests.
Statistical analysis was performed using R 4.0.3 (R Foundation for Statistical Computing,
Vienna, Austria).

3. Results

Of the 204 patients contacted, 124 (60.8%) returned completed surveys; 22 (18%) of
these had an ostomy at the time of survey completion. There were 25 patients with low
rectal tumors (≤5 cm from the anal verge) who did not have an ostomy at the time of
survey completion, of whom 13 (52%) were managed with a non-operative approach. This
cohort of 47 individuals was included for the primary analysis. Demographic, disease, and
treatment characteristics of the study cohort are summarized in Supplemental Table S1,
with results displayed separately for individuals with and without an ostomy at the time
of survey completion. Overall, there were no significant differences between populations.
Most respondents were non-Hispanic (80.9%) white (85.1%) men (66%). Most patients
were treated with long course radiotherapy (78.7%) using a 3DCRT technique (61.7%). The
median (first quartile Q1–third quartile Q3) time from completion of radiotherapy to survey
completion was 34.2 months (20.3–49.5 months).

Distributions of PROs are summarized in Table 1, with results stratified by presence
of an ostomy. Composite and subscore distributions of the FACT G7 score are displayed
in Figure 1. Overall, individuals with an ostomy reported numerically worse FACT G7
composite scores, although differences were not statistically significant (p = 0.12). There
were no differences in FACTG7 scores by sex (mean score for females and males were 20.7
and 20.6, respectively; p = 0.8). Sexual (IIEF, FSFI) and urinary-related (MLUTS, FLUTS)
PROs are summarized in Supplemental Figure S1, with results stratified by ostomy status.
Composite IIEF and FSFI were numerically greater (indicating better sexual function)
for men and women without an ostomy, although results were not significantly different
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(p = 0.18 and 0.83, respectively). MLUTS and FLUTS scores were higher for men and women
with an ostomy (p = 0.06 and 0.01, respectively), indicative of worse urinary symptoms.
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Figure 1. Distribution of Functional Assessment of Cancer Therapy General 7 (FACTG7) question
instrument scores with results displayed separately by presence of an ostomy at survey completion.
Higher scores reflect better quality of life.

Survey responses related directly to ostomy and function and the impact on quality
of life are summarized in Figure 2. Most patients reported significant impacts of the
ostomy across myriad domains, including gastrointestinal concerns such as gas, odor,
diarrhea, constipation, and pouch leakage. Many patients also responded that the ostomy
had significant negative impacts on personal relationships and sex life. Further, most
patients reported the ostomy negatively affecting their ability to participate in social and
recreational activities.
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Figure 2. Distribution of survey responses related to ostomy function and impact on quality-of-life
based on the City of Hope Quality of Life-Ostomy Questionnaire. Higher scores reflect greater
symptom burden or impact on quality of life.
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Table 1. Patient-reported outcomes with results displayed separately by presence of an ostomy at
survey completion.

Score
Presence of a Permanent Ostomy

No Yes Overall p-Value

FACTG7 n = 25 n = 22 n = 47
Mean (SD) 21.8 (4.54) 19.5 (4.99) 20.7 (4.84) 0.12

Median [Q1, Q3] 22 [20.5, 25] 20.5 [16, 24] 21 [16, 25]

IIEF n = 17 n = 12 n = 29
Mean (SD) 15.5 (6.37) 11.9 (7.33) 14 (6.89) 0.18

Median [Q1, Q3] 16 [9, 22] 8.5 [6.5, 19.5] 14 [7.5, 21]

FSFI n = 4 n = 6 n = 10
Mean (SD) 18.3 (9.19) 15.1 (5.78) 16.4 (7.02) 0.83

Median [Q1, Q3] 18.6 [10.4, 26.15] 14.2 [10.5, 16.6] 14.2 [10.5, 25.4]

MLUTS n = 18 n = 12 n = 30
Mean (SD) 6.50 (4.66) 14.3 (13.7) 9.60 (9.92) 0.06

Median [Q1, Q3] 5.50 [3, 8] 11.0 [4.5, 17] 6.50 [3, 13]

FLUTS n = 6 n = 9 n = 15
Mean (SD) 5.33 (3.27) 15.8 (7.92) 11.6 (8.23) 0.01

Median [Q1, Q3] 5.50 [3, 7] 17 [8.5, 22] 10 [4, 18]
Abbreviations: FACTG7 = Functional Assessment of Cancer Therapy—General 7 Question Survey;
IIEF = International Index of Erectile Function; FSFI = Female Sexual Function Index; MLUTS = Male Lower
Urinary Tract Symptom score; FLUTS = Female Lower Urinary Tract Symptom Score.

4. Discussion

In this observational survey-based study, we investigated long-term patient-reported
QOL for individuals with low rectal cancers treated with multimodality therapy, focusing
particularly on the impact of permanent ostomies on function and QOL during long-term
survivorship. We found that QOL was numerically worse for individuals with ostomies
compared to those without, as measured by various instruments assessing general QOL,
sexual function, and bladder function. Furthermore, patients with ostomies reported that
the ostomies themselves often had a significant impact on their relationships and daily
lives, including worry about odor and gas, and that they can be difficult to manage. The
results of this study can be used to improve patient education and shared decision making
for patients with low rectal cancers who may be candidates for various treatment options.

QOL following treatment of rectal cancer has been studied extensively. Most early
reports focused on the impact of multimodality therapy on bowel, urinary, and sexual func-
tion, suggesting a multifaceted negative effect of treatment [29]. However, the treatment
paradigm for rectal cancer has evolved significantly over the past decade with randomized
evidence suggesting that select individuals may benefit from treatment de-escalation via
omission of various modalities including radiotherapy and surgery [19,30]. These strategies
may lead to improved patient QOL, and thus, efforts to compare long-term outcomes across
approaches are critically needed. Initial reports from the PROSPECT trial (Alliance N1048)
suggest important differences in QOL for those receiving neoadjuvant therapy consisting
of CRT with fluorouracil compared with fluorouracil and oxaliplatin alone [21]. However,
there are limited data to date comparing the impact that omission of surgery may have on
QOL, and even fewer studies exist aiming specifically to understand the impact that ostomy
placement may have on patient experience. As such, this investigation fills an unmet need
by comparing outcomes for individuals with low rectal tumors that may be candidates for
various de-escalation strategies including organ-preservation to avoid ostomy. Our center
is a large tertiary referral center and thus is uniquely positioned to provide needed data in
this understudied area.

The FACT G7 instrument has been utilized to study patient-reported QOL for indi-
viduals with cancer for over a decade and has been validated across numerous cancer
types [31,32]. It includes seven broadly spanning questions related to daily functional and
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physical well-being with composite scores ranging from 0–28, with higher scores indicating
better QOL. Prior research surveying over 400 patients with colorectal cancers showed a
mean score of approximately 20, with more advanced disease status being associated with
lower (worse) scores [33]. These results closely resemble the results from our study cohort
(Table 1). Among respondents, those with ostomies tended to have lower scores overall,
indicative of worse overall QOL, although results were not statistically significant (p = 0.12),
possibly indicative of a limited sample size to detect differences across groups. Studies
evaluating QOL after ostomy for patients with colorectal cancer found that living with a
permanent ostomy impacts QOL negatively due to sexual problems, depressive feelings,
gas, constipation, dissatisfaction with appearance, change in clothing, travel difficulties,
feeling tired, and worry about noises [34–37]. Alternatively, our results may support pub-
lished studies which suggest that the presence of a permanent ostomy does not have an
adverse impact on overall QOL [38,39].

When assessing patient-reported sexual and urinary function via the IIEF and FSFI,
and MLUTS and FLUTS, respectively, we found similar results, wherein individuals with
ostomies tended to report worse function and QOL. IIEF scores range from 5 to 25 and FSFI
scores range from 2 to 36, with higher scores reflecting better sexual function. In this study
population, the median overall IIEF score was 14, with numerically higher scores in men
without an ostomy; similarly, the median overall FSFI was 16.4 with lower scores in women
with an ostomy, suggesting worse sexual function in both sexes. Unfortunately, not all
individuals were sexually active when they completed the survey, and there were relatively
few women in the study population. We were unable to show a statistically significant
difference between groups as a result, likely due to this inadequate sample size, but these
results are in line with other published results suggesting worse sexual function following
permanent ostomy placement [40,41].

Patient-reported urinary dysfunction was less common in this cohort, with median
MLUTS and FLUTS of 9.6 and 11.6, respectively. For reference, cutoff values of 12 or higher
have been proposed to define moderate to severe urinary dysfunction [42]. Despite the
small sample size, women with ostomies had significantly higher FLUTS scores (median
17 vs. 5.5, p = 0.01), indicating worse urinary dysfunction. Similarly, MLUTS scores
were higher for men with ostomies (median 11 vs. 5.5, p = 0.06), but the results did
not reach statistical significance despite a large numeric difference between the groups,
likely owing to limited power. Taken together, these results corroborate prior research
showing that urinary dysfunction is quite common for individuals with rectal cancers [43]
and importantly suggest that permanent ostomy placement is a risk factor for worse
urinary function.

Our results also provide valuable data regarding the real-world impact that an ostomy
may have on daily lifestyle and activity based upon responses from the City of Hope Qual-
ity of Life-Ostomy Questionnaire. Many patients reported concern about gastrointestinal
symptoms including worry about odor, gas, and diarrhea (Figure 2). Further, many individ-
uals felt that their relationships with others and their ability to participate in recreational
activities were affected by their ostomy. These data are critical to consider during the shared
decision making and informed consent process for rectal cancer treatment [44]. NOM is
becoming increasingly possible for select individuals [45], and our data lend support to
studies such as the Dutch Watch-and-Wait Consortium which show some functional is-
sues after definitive chemoradiation, but overall better QOL scores compared with those
requiring total mesorectal excision [46].

Although this study draws strength from rigorous survey methodology to assess a
holistic battery of patient-reported outcomes, it is limited by several factors related to
experimental design. First, only a relatively small portion of the responding population
had ostomies at the time of survey completion, and thus the study sample size was quite
low, which limits our ability to detect differences between groups. Furthermore, because
many patients received follow-up care at outside institutions, we were unable to perform a
pre-specified power calculation to determine an ideal survey sample size for individuals
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with a permanent ostomy. Second, we did not have the ability to measure baseline data,
so we may be incompletely capturing the true impact that an ostomy has on primary
outcomes. Additionally, it is important to recognize that there are various approaches to
ostomy placement that may impact patient-reported experience and QOL. For example,
perineal colostomy refers to a procedure wherein the ostomy is connected to the perineum
as opposed to the abdominal wall; prior research has suggested improved QOL with this
approach [47]. In the present study, we did not attempt to investigate the impact of various
ostomy procedures and thus our results may not be generalizable across all patients. Last,
although we were unable to find any significant baseline differences between individuals
with and without ostomies and had limited power to perform a matching approach across
groups, it is possible that there were unaccounted factors that might affect the necessity for
an ostomy and thus introduce potential confounding with survey responses. Nonetheless,
these data raise important questions and contribute valuable information [47] in a relatively
understudied area.

5. Conclusions

For individuals with low-lying rectal cancers, patient-reported QOL tended to be
worse for individuals with ostomies compared to those without, as measured using various
instruments assessing general QOL, sexual function, and bladder function. Ostomies
themselves can be difficult to take care of and may affect a person’s relationships with
others and his or her ability to participate in normal activities. The results of this study
may be used to counsel patients who require an APR and may also be used to improve
shared decision making for patients with low-lying rectal tumors who could be potential
candidates at the time of treatment decision making for various treatment options, including
organ preservation vs. permanent ostomy. In future studies, more data are needed, ideally
collected in a multicenter prospective manner, to specifically compare relative functional
and QOL issues between selective omission of radiation and definitive surgery versus the
use of definitive chemoradiation and selective omission of surgery.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/cancers16010153/s1, Supplemental Table S1: Characteristics of
the study population. Supplemental Figure S1: Sexual (IIEF, FSFI) and urinary (MLUTS, FLUTS)
patient-reported outcomes, with results displayed separately according to presence of an ostomy.
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Abbreviations

APR abdominoperineal resection
CRT chemoradiation
FACTG7 Functional Assessment of Cancer Therapy—General 7 Question Survey
FLUTS Female Lower Urinary Tract Symptom Score
FSFI Female Sexual Function Index
IIEF International Index of Erectile Function
MLUTS Male Lower Urinary Tract Symptom Score
NOM non-operative management
PROM patient-reported outcome measure
QOL quality of life
SSS sphincter-sparing surgery
TNT total neoadjuvant therapy

References
1. Hawkins, A.T.; Albutt, K.; Wise, P.E.; Alavi, K.; Sudan, R.; Kaiser, A.M.; Bordeianou, L.; Continuing Education Committee of the

SSAT. Abdominoperineal Resection for Rectal Cancer in the Twenty-First Century: Indications, Techniques, and Outcomes. J.
Gastrointest. Surg. 2018, 22, 1477–1487. [CrossRef] [PubMed]

2. Bordeianou, L.; Maguire, L.H.; Alavi, K.; Sudan, R.; Wise, P.E.; Kaiser, A.M. Sphincter-Sparing Surgery in Patients with Low-Lying
Rectal Cancer: Techniques, Oncologic Outcomes, and Functional Results. J. Gastrointest. Surg. 2014, 18, 1358–1372. [CrossRef]
[PubMed]

3. Sauer, R.; Liersch, T.; Merkel, S.; Fietkau, R.; Hohenberger, W.; Hess, C.; Becker, H.; Raab, H.-R.; Villanueva, M.-T.; Witzigmann,
H.; et al. Preoperative versus Postoperative Chemoradiotherapy for Locally Advanced Rectal Cancer: Results of the German
CAO/ARO/AIO-94 Randomized Phase III Trial after a Median Follow-up of 11 Years. J. Clin. Oncol. 2012, 30, 1926–1933.
[CrossRef] [PubMed]

4. Garcia-Henriquez, N.; Galante, D.J.; Monson, J.R.T. Selection and Outcomes in Abdominoperineal Resection. Front. Oncol. 2020,
10, 1339. [CrossRef] [PubMed]

5. Mulita, F.; Lotfollahzadeh, S. Intestinal Stoma. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2023.
6. Conroy, T.; Bosset, J.-F.; Etienne, P.-L.; Rio, E.; François, É.; Mesgouez-Nebout, N.; Vendrely, V.; Artignan, X.; Bouché, O.; Gargot, D.;

et al. Neoadjuvant Chemotherapy with FOLFIRINOX and Preoperative Chemoradiotherapy for Patients with Locally Advanced
Rectal Cancer (UNICANCER-PRODIGE 23): A Multicentre, Randomised, Open-Label, Phase 3 Trial. Lancet Oncol. 2021, 22,
702–715. [CrossRef] [PubMed]

7. Bahadoer, R.R.; Dijkstra, E.A.; van Etten, B.; Marijnen, C.A.M.; Putter, H.; Kranenbarg, E.M.-K.; Roodvoets, A.G.H.; Nagtegaal,
I.D.; Beets-Tan, R.G.H.; Blomqvist, L.K.; et al. Short-Course Radiotherapy Followed by Chemotherapy before Total Mesorectal
Excision (TME) versus Preoperative Chemoradiotherapy, TME, and Optional Adjuvant Chemotherapy in Locally Advanced
Rectal Cancer (RAPIDO): A Randomised, Open-Label, Phase 3 Trial. Lancet Oncol. 2021, 22, 29–42. [CrossRef] [PubMed]

8. McMullen, C.K.; Bulkley, J.E.; Altschuler, A.; Wendel, C.S.; Grant, M.; Hornbrook, M.C.; Sun, V.; Krouse, R.S. Greatest Challenges
of Rectal Cancer Survivors: Results of a Population-Based Survey. Dis. Colon Rectum 2016, 59, 1019–1027. [CrossRef]

9. Wiatrek, R.L.; Thomas, J.S.; Papaconstantinou, H.T. Perineal Wound Complications after Abdominoperineal Resection. Clin.
Colon Rectal Surg. 2008, 21, 76–85. [CrossRef]

10. Du, P.; Wang, S.-Y.; Zheng, P.-F.; Mao, J.; Hu, H.; Cheng, Z.-B. Comparison of Overall Survival and Quality of Life between
Patients Undergoing Anal Reconstruction and Patients Undergoing Traditional Lower Abdominal Stoma after Radical Resection.
Clin. Transl. Oncol. 2019, 21, 1390–1397. [CrossRef]

11. Engel, J.; Kerr, J.; Schlesinger-Raab, A.; Eckel, R.; Sauer, H.; Hölzel, D. Quality of Life in Rectal Cancer Patients: A Four-Year
Prospective Study. Ann. Surg. 2003, 238, 203–213. [CrossRef]

12. Grumann, M.M.; Noack, E.M.; Hoffmann, I.A.; Schlag, P.M. Comparison of Quality of Life in Patients Undergoing Abdominoper-
ineal Extirpation or Anterior Resection for Rectal Cancer. Ann. Surg. 2001, 233, 149–156. [CrossRef] [PubMed]

13. Feddern, M.-L.; Emmertsen, K.J.; Laurberg, S. Quality of Life with or without Sphincter Preservation for Rectal Cancer. Color. Dis.
2019, 21, 1051–1057. [CrossRef] [PubMed]

14. Konanz, J.; Herrle, F.; Weiss, C.; Post, S.; Kienle, P. Quality of Life of Patients after Low Anterior, Intersphincteric, and Ab-
dominoperineal Resection for Rectal Cancer--a Matched-Pair Analysis. Int. J. Color. Dis. 2013, 28, 679–688. [CrossRef] [PubMed]

15. Bong, J.W.; Lim, S.-B.; Lee, J.L.; Kim, C.W.; Yoon, Y.S.; Park, I.J.; Yu, C.S.; Kim, J.C. Comparison of Anthropometric Parameters
after Ultralow Anterior Resection and Abdominoperineal Resection in Very Low-Lying Rectal Cancers. Gastroenterol. Res. Pract.
2018, 2018, 9274618. [CrossRef] [PubMed]

16. Wani, R.A.; Bhat, I.-U.-A.; Parray, F.Q.; Chowdri, N.A. Quality of Life After “Total Mesorectal Excision (TME)” for Rectal
Carcinoma: A Study from a Tertiary Care Hospital in Northern India. Indian J. Surg. Oncol. 2017, 8, 499–505. [CrossRef]

17. 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. [CrossRef] [PubMed]

https://doi.org/10.1007/s11605-018-3750-9
https://www.ncbi.nlm.nih.gov/pubmed/29663303
https://doi.org/10.1007/s11605-014-2528-y
https://www.ncbi.nlm.nih.gov/pubmed/24820137
https://doi.org/10.1200/JCO.2011.40.1836
https://www.ncbi.nlm.nih.gov/pubmed/22529255
https://doi.org/10.3389/fonc.2020.01339
https://www.ncbi.nlm.nih.gov/pubmed/33014775
https://doi.org/10.1016/S1470-2045(21)00079-6
https://www.ncbi.nlm.nih.gov/pubmed/33862000
https://doi.org/10.1016/S1470-2045(20)30555-6
https://www.ncbi.nlm.nih.gov/pubmed/33301740
https://doi.org/10.1097/DCR.0000000000000695
https://doi.org/10.1055/s-2008-1055325
https://doi.org/10.1007/s12094-019-02106-x
https://doi.org/10.1097/01.sla.0000080823.38569.b0
https://doi.org/10.1097/00000658-200102000-00001
https://www.ncbi.nlm.nih.gov/pubmed/11176118
https://doi.org/10.1111/codi.14684
https://www.ncbi.nlm.nih.gov/pubmed/31074098
https://doi.org/10.1007/s00384-013-1683-z
https://www.ncbi.nlm.nih.gov/pubmed/23571868
https://doi.org/10.1155/2018/9274618
https://www.ncbi.nlm.nih.gov/pubmed/29983709
https://doi.org/10.1007/s13193-017-0698-2
https://doi.org/10.1007/s11136-016-1367-6
https://www.ncbi.nlm.nih.gov/pubmed/27444778


Cancers 2024, 16, 153 10 of 11

18. Herrinton, L.J.; Altschuler, A.; McMullen, C.K.; Bulkley, J.E.; Hornbrook, M.C.; Sun, V.; Wendel, C.S.; Grant, M.; Baldwin, C.M.;
Demark-Wahnefried, W.; et al. Conversations for Providers Caring for Patients with Rectal Cancer: Comparison of Long-Term
Patient-Centered Outcomes for Patients with Low Rectal Cancer Facing Ostomy or Sphincter-Sparing Surgery. CA Cancer J. Clin.
2016, 66, 387–397. [CrossRef] [PubMed]

19. Verheij, F.S.; Omer, D.M.; Williams, H.; Lin, S.T.; Qin, L.-X.; Buckley, J.T.; Thompson, H.M.; Yuval, J.B.; Kim, J.K.; Dunne, R.F.; et al.
Long-Term Results of Organ Preservation in Patients with Rectal Adenocarcinoma Treated with Total Neoadjuvant Therapy: The
Randomized Phase II OPRA Trial. J. Clin. Oncol. 2023, JCO2301208. [CrossRef]

20. Rooney, M.K.; De, B.; Corrigan, K.; Smith, G.L.; Taniguchi, C.; Minsky, B.D.; Ludmir, E.B.; Koay, E.J.; Das, P.; Koong, A.C.; et al.
Patient-Reported Bowel Function and Bowel-Related Quality of Life After Pelvic Radiation for Rectal Adenocarcinoma: The
Impact of Radiation Fractionation and Surgical Resection. Clin. Color. Cancer 2023, 22, 211–221. [CrossRef]

21. Basch, E.; Dueck, A.C.; Mitchell, S.A.; Mamon, H.; Weiser, M.; Saltz, L.; Gollub, M.; Rogak, L.; Ginos, B.; Mazza, G.L.; et al.
Patient-Reported Outcomes During and After Treatment for Locally Advanced Rectal Cancer in the PROSPECT Trial (Alliance
N1048). J. Clin. Oncol. 2023, 41, 3724–3734. [CrossRef]

22. Yanez, B.; Pearman, T.; Lis, C.G.; Beaumont, J.L.; Cella, D. The FACT-G7: A Rapid Version of the Functional Assessment of Cancer
Therapy-General (FACT-G) for Monitoring Symptoms and Concerns in Oncology Practice and Research. Ann. Oncol. 2013, 24,
1073–1078. [CrossRef] [PubMed]

23. Donovan, J.L.; Peters, T.J.; Abrams, P.; Brookes, S.T.; de aa Rosette, J.J.; Schäfer, W. Scoring the Short Form ICSmaleSF Questionnaire.
International Continence Society. J. Urol. 2000, 164, 1948–1955. [CrossRef] [PubMed]

24. Brookes, S.T.; Donovan, J.L.; Wright, M.; Jackson, S.; Abrams, P. A Scored Form of the Bristol Female Lower Urinary Tract
Symptoms Questionnaire: Data from a Randomized Controlled Trial of Surgery for Women with Stress Incontinence. Am. J. Obs.
Gynecol. 2004, 191, 73–82. [CrossRef] [PubMed]

25. Rosen, R.C.; Cappelleri, J.C.; Smith, M.D.; Lipsky, J.; Peña, B.M. Development and Evaluation of an Abridged, 5-Item Version
of the International Index of Erectile Function (IIEF-5) as a Diagnostic Tool for Erectile Dysfunction. Int. J. Impot. Res. 1999, 11,
319–326. [CrossRef] [PubMed]

26. Wiegel, M.; Meston, C.; Rosen, R. The Female Sexual Function Index (FSFI): Cross-Validation and Development of Clinical Cutoff
Scores. J. Sex Marital. Ther. 2005, 31, 1–20. [CrossRef] [PubMed]

27. Krouse, R.; Grant, M.; Ferrell, B.; Dean, G.; Nelson, R.; Chu, D. Quality of Life Outcomes in 599 Cancer and Non-Cancer Patients
with Colostomies. J. Surg. Res. 2007, 138, 79–87. [CrossRef] [PubMed]

28. Harris, P.A.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J.G. Research Electronic Data Capture (REDCap)--a Metadata-
Driven Methodology and Workflow Process for Providing Translational Research Informatics Support. J. Biomed. Inf. 2009, 42,
377–381. [CrossRef] [PubMed]

29. Thaysen, H.V.; Jess, P.; Laurberg, S. Health-related Quality of Life after Surgery for Primary Advanced Rectal Cancer and
Recurrent Rectal Cancer: A Review. Color. Dis. 2012, 14, 797–803. [CrossRef]

30. Schrag, D.; Shi, Q.; Weiser, M.R.; Gollub, M.J.; Saltz, L.B.; Musher, B.L.; Goldberg, J.; Al Baghdadi, T.; Goodman, K.A.; McWilliams,
R.R.; et al. Preoperative Treatment of Locally Advanced Rectal Cancer. N. Engl. J. Med. 2023, 389, 322–334. [CrossRef]

31. Du, X.; Mao, L.; Leng, Y.; Chen, F. Validation of the FACT-G7 in Patients with Hematologic Malignancies. Front. Oncol. 2023, 13,
1183632. [CrossRef]

32. Mah, K.; Swami, N.; Le, L.W.; Chow, R.; Hannon, B.L.; Rodin, G.; Zimmermann, C. Validation of the 7-item Functional Assessment
of Cancer Therapy-General (FACT-G7) as a Short Measure of Quality of Life in Patients with Advanced Cancer. Cancer 2020, 126,
3750–3757. [CrossRef]

33. Pearman, T.; Yanez, B.; Peipert, J.; Wortman, K.; Beaumont, J.; Cella, D. Ambulatory Cancer and US General Population Reference
Values and Cutoff Scores for the Functional Assessment of Cancer Therapy. Cancer 2014, 120, 2902–2909. [CrossRef] [PubMed]

34. Robitaille, S.; Maalouf, M.F.; Penta, R.; Joshua, T.G.; Liberman, A.S.; Fiore, J.F.; Feldman, L.S.; Lee, L. The Impact of Restorative
Proctectomy versus Permanent Colostomy on Health-Related Quality of Life after Rectal Cancer Surgery Using the Patient-
Generated Index. Surgery 2023, 174, 813–818. [CrossRef] [PubMed]

35. Vonk-Klaassen, S.M.; de Vocht, H.M.; den Ouden, M.E.M.; Eddes, E.H.; Schuurmans, M.J. Ostomy-Related Problems and Their
Impact on Quality of Life of Colorectal Cancer Ostomates: A Systematic Review. Qual. Life Res. 2016, 25, 125–133. [CrossRef]
[PubMed]

36. Maguire, B.; Clancy, C.; Connelly, T.M.; Mehigan, B.J.; McCormick, P.; Altomare, D.F.; Gosselink, M.P.; Larkin, J.O. Quality of Life
Meta-Analysis Following Coloanal Anastomosis versus Abdominoperineal Resection for Low Rectal Cancer. Color. Dis. 2022, 24,
811–820. [CrossRef] [PubMed]

37. Fucini, C.; Gattai, R.; Urena, C.; Bandettini, L.; Elbetti, C. Quality of Life among Five-Year Survivors after Treatment for Very Low
Rectal Cancer with or without a Permanent Abdominal Stoma. Ann. Surg. Oncol. 2008, 15, 1099–1106. [CrossRef]

38. Orsini, R.G.; Thong, M.S.Y.; van de Poll-Franse, L.V.; Slooter, G.D.; Nieuwenhuijzen, G.a.P.; Rutten, H.J.T.; de Hingh, I.H.J.T.
Quality of Life of Older Rectal Cancer Patients Is Not Impaired by a Permanent Stoma. Eur. J. Surg. Oncol. 2013, 39, 164–170.
[CrossRef]

39. Allal, A.S.; Bieri, S.; Pelloni, A.; Spataro, V.; Anchisi, S.; Ambrosetti, P.; Sprangers, M.A.; Kurtz, J.M.; Gertsch, P. Sphincter-Sparing
Surgery after Preoperative Radiotherapy for Low Rectal Cancers: Feasibility, Oncologic Results and Quality of Life Outcomes. Br.
J. Cancer 2000, 82, 1131–1137. [CrossRef]

https://doi.org/10.3322/caac.21345
https://www.ncbi.nlm.nih.gov/pubmed/26999757
https://doi.org/10.1200/JCO.23.01208
https://doi.org/10.1016/j.clcc.2023.02.003
https://doi.org/10.1200/JCO.23.00903
https://doi.org/10.1093/annonc/mds539
https://www.ncbi.nlm.nih.gov/pubmed/23136235
https://doi.org/10.1016/S0022-5347(05)66926-1
https://www.ncbi.nlm.nih.gov/pubmed/11061889
https://doi.org/10.1016/j.ajog.2003.12.027
https://www.ncbi.nlm.nih.gov/pubmed/15295345
https://doi.org/10.1038/sj.ijir.3900472
https://www.ncbi.nlm.nih.gov/pubmed/10637462
https://doi.org/10.1080/00926230590475206
https://www.ncbi.nlm.nih.gov/pubmed/15841702
https://doi.org/10.1016/j.jss.2006.04.033
https://www.ncbi.nlm.nih.gov/pubmed/17196990
https://doi.org/10.1016/j.jbi.2008.08.010
https://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1111/j.1463-1318.2011.02668.x
https://doi.org/10.1056/NEJMoa2303269
https://doi.org/10.3389/fonc.2023.1183632
https://doi.org/10.1002/cncr.32981
https://doi.org/10.1002/cncr.28758
https://www.ncbi.nlm.nih.gov/pubmed/24853866
https://doi.org/10.1016/j.surg.2023.06.033
https://www.ncbi.nlm.nih.gov/pubmed/37495462
https://doi.org/10.1007/s11136-015-1050-3
https://www.ncbi.nlm.nih.gov/pubmed/26123983
https://doi.org/10.1111/codi.16099
https://www.ncbi.nlm.nih.gov/pubmed/35194919
https://doi.org/10.1245/s10434-007-9748-2
https://doi.org/10.1016/j.ejso.2012.10.005
https://doi.org/10.1054/bjoc.1999.1052


Cancers 2024, 16, 153 11 of 11

40. Tschann, P.; Weigl, M.; Brock, T.; Frick, J.; Sturm, O.; Presl, J.; Jäger, T.; Weitzendorfer, M.; Schredl, P.; Clemens, P.; et al.
Identification of Risk Factors for Sexual Dysfunction after Multimodal Therapy of Locally Advanced Rectal Cancer and Their
Impact on Quality of Life: A Single-Center Trial. Cancers 2022, 14, 5796. [CrossRef]

41. Li, K.; He, X.; Tong, S.; Zheng, Y. Risk Factors for Sexual Dysfunction after Rectal Cancer Surgery in 948 Consecutive Patients: A
Prospective Cohort Study. Eur. J. Surg. Oncol. 2021, 47, 2087–2092. [CrossRef]

42. Guzelsoy, M.; Erkan, A.; Ozturk, M.; Zengin, S.; Coban, S.; Turkoglu, A.R.; Koc, A. Comparison of Three Questionnaire Forms
Used in the Diagnosis of Lower Urinary Tract Symptoms: A Prospective Study. Prostate Int. 2022, 10, 218–223. [CrossRef]
[PubMed]

43. Karlsson, L.; Bock, D.; Asplund, D.; Ohlsson, B.; Rosenberg, J.; Angenete, E. Urinary Dysfunction in Patients with Rectal Cancer:
A Prospective Cohort Study. Color. Dis. 2020, 22, 18–28. [CrossRef] [PubMed]

44. Hrabe, J.E.; Kapadia, M.R. Guiding Patients Through a “Watch-and-Wait” Approach for Rectal Cancer-Understanding the
Functional Outcomes. JAMA Surg. 2023, 158, e230165. [CrossRef] [PubMed]

45. Loria, A.; Tejani, M.A.; Temple, L.K.; Justiniano, C.F.; Melucci, A.D.; Becerra, A.Z.; Monson, J.R.T.; Aquina, C.T.; Fleming, F.J.
Practice Patterns for Organ Preservation in US Patients With Rectal Cancer, 2006–2020. JAMA Oncol. 2023. [CrossRef]

46. Custers, P.A.; van der Sande, M.E.; Grotenhuis, B.A.; Peters, F.P.; van Kuijk, S.M.J.; Beets, G.L.; Breukink, S.O.; Dutch Watch-and-
Wait Consortium. Long-Term Quality of Life and Functional Outcome of Patients with Rectal Cancer Following a Watch-and-Wait
Approach. JAMA Surg. 2023, 158, e230146. [CrossRef]

47. Mulita, F.; Tepetes, K.; Verras, G.-I.; Liolis, E.; Tchabashvili, L.; Kaplanis, C.; Perdikaris, I.; Velissaris, D.; Maroulis, I. Perineal
Colostomy: Advantages and Disadvantages. Gastroenterol. Rev. 2022, 17, 89–95. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/cancers14235796
https://doi.org/10.1016/j.ejso.2021.03.251
https://doi.org/10.1016/j.prnil.2022.06.001
https://www.ncbi.nlm.nih.gov/pubmed/36570650
https://doi.org/10.1111/codi.14784
https://www.ncbi.nlm.nih.gov/pubmed/31334903
https://doi.org/10.1001/jamasurg.2023.0165
https://www.ncbi.nlm.nih.gov/pubmed/36988979
https://doi.org/10.1001/jamaoncol.2023.4845
https://doi.org/10.1001/jamasurg.2023.0146
https://doi.org/10.5114/pg.2021.109665

	Introduction 
	Materials and Methods 
	Survey Distribution and Data Collection 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

