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Abstract

Background/Objectives: Quality of life (QoL) and functional recovery are essential outcomes in
patients undergoing rectal cancer surgery. In addition to oncological results, bowel dysfunction and
stoma-related issues may significantly affect postoperative well-being We aimed to evaluate 1 and 6
months postoperatively QoL changes and functional outcomes in rectal cancer who underwent
curative surgical treatment sphincter-preserving surgeries (SPS) or abdominoperineal resection
(APR). Owing to its impact on QoL, several functions were assessed using the Low Anterior Resection
Syndrome (LARS) score. Methods: This retrospective observational study consisted of 99 patients
which underwent curative rectal cancer surgery, of which 38 patients had colostomy, and 61 no
colostomy. To assess patient-reported outcomes related to QoL, the EORTC QLQ-C30 questionnaire,
QLQ-CR29 questionnaire, and LARS score were sent to the patients at 1 and 6 months postoperatively.
Changes over time were analyzed using paired statistical tests, and subgroup analyses were
performed according to colostomy status and surgical approach. Results: Significant improvements
were observed in the global health status and all major functional domains between 1 and 6 months
postoperatively. The global health status increased from 74.9% to 86.5% (p < 0.001). Symptom burden
decreased significantly, particularly for fatigue (-18.31), pain (-14.48), diarrhea (-12.46), and
insomnia (-11.45), representing clinically meaningful improvements. Patients who underwent
abdominoperineal resection or resection with colostomy had lower QoL scores at 1 month but
showed substantial improvement at 6 months, becoming comparable to those who underwent SPS.
LARS outcomes demonstrated progressive functional recovery, with the proportion of patients
without LARS increasing from 39 to 46, while major LARS decreased from 7 to 3 patients. However,
approximately 40% of patients in the SPS group continued to report moderate-to-severe LARS
symptoms. Conclusions: In this study, QoL and bowel function improved significantly during the
first 6 months after colorectal cancer surgery. Although most patients demonstrated recovery,
persistent bowel dysfunction and stoma-related challenges remain important issues. These findings
highlight the need for comprehensive postoperative care and routine assessment of both QoL and
functional outcomes.

Keywords: rectal cancer; LARS; quality of life; PROM; colostomy; EORTC QLQ-C30,EORTC QLQ-
CR29; postoperative outcomes
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1. Introduction

The incidence of colorectal cancer (CRC) has steadily increased over the past few decades and is
currently the third most commonly diagnosed noncommunicable disease and the fourth leading
cause of death globally [1]. Rectal cancer remains a significant global health concern, accounting for
approximately one-third of colorectal malignancies. Advances in diagnosis, staging, and multimodal
therapy have contributed to improved outcomes; however, the management of rectal cancer
continues to present complex challenges, particularly in balancing oncological control with functional
preservation. Rectal cancer continues to pose a significant challenge in contemporary surgical
oncology, both in terms of achieving oncological clearance and preserving the quality of life of
patients.

A cancer diagnosis often brings about significant stress, heightened emotional tension, and
uncertainty regarding long-term outcomes. These factors are commonly linked to a decline in quality
of life, particularly in terms of biopsychosocial functioning. Patients are confronted with new
adaptive challenges, including altered body image, decreased physical fitness, and difficulties
fulfilling social roles. Among various malignancies, colorectal cancer is particularly impactful on
mental health and is notably associated with profound changes in the physical self [2]. While
multimodal treatment strategies, including chemotherapy and radiotherapy, play an integral role in
comprehensive cancer care, surgical resection remains the cornerstone of curative-intent
therapy. This approach is associated with 5-year survival rates of 61.6% to 70.9% [3].

Among the most commonly utilized surgical approaches are abdominoperineal resection (APR),
low anterior resection (LAR), high anterior resection (HAR), and intersphincter resection (ISR), each
selected based on tumor location, stage, and patient-specific factors. Ongoing refinements in surgical
technique and perioperative care aim to optimize both oncologic outcomes and postoperative
function.

While APR necessitates a permanent colostomy and is generally reserved for low-lying tumors
not amenable to sphincter preservation, Resection with anastomosis aims to maintain sphincter
function but may result in complications such as low anterior resection syndrome (LARS), which
includes fecal urgency, incontinence, and frequent bowel movements.

Thus, the assumption that sphincter preservation uniformly leads to better quality of life has
been increasingly challenged. Approximately 41% of patients who undergo sphincter-preserving
surgery for rectal cancer without the creation of a stoma experience major LARS one year
postoperatively [4]. LARS has been shown to negatively impact both short-term and long-term
health-related quality of life [5,6].

The challenges faced by patients who undergo surgery resulting in an intestinal stoma—such as
stoma management, skin complications, and negative body image — differ from those experienced by
patients with preserved gastrointestinal continuity, who commonly report issues such as defecation
and urination disorders, sexual dysfunction, and urgency [7,8]. If these symptoms are not alleviated
to an acceptable level within a reasonable timeframe, patients may become more vulnerable to
developing mental health disorders such as anxiety or depression, as well as experiencing negative
long-term effects on health-related quality of life[9]. Various factors can adversely affect functional
outcomes after rectal surgery, including low-lying anastomoses, the presence of a temporary or
preoperative stoma, and the use of (neo)adjuvant radiotherapy. In some cases, opting for a permanent
stoma may help avoid these functional impairments. However, this approach also carries its own
risks, such as complications related to the stoma itself—including parastomal hernia, prolapse,
retraction, and tissue necrosis[10,11]. Temporary stomas are also associated with a notable increase
in medium- to long-term complications, often leading to hospital readmissions and the need for
additional procedures. Moreover, as many as 28.5% of these stomas are never reversed, becoming
permanent [12].

However, the requirement of a 5 cm safety resection margin from the dentate line made it
impossible to remove tumors located in the lower rectum, where APR remained the only viable
option. Subsequently, several studies have reassessed the impact of distal resection margins (DRM)
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on oncologic outcomes. Many of these studies have found that a DRM of 1 cm —or even less—did not
adversely affect oncologic results [13,14].In contrast, numerous studies have confirmed the
significance of the circumferential resection margin (CRM), with a positive CRM being associated
with increased local recurrence and reduced survival[15]. Surgical management of rectal cancer has
advanced with the introduction of total mesorectal excision (TME), a technique in which the rectum
is removed en bloc along with the intact mesorectum, which contains the vascular and lymphatic
drainage. The concept of the mesorectum was first defined by Heald et al. in 1980 [16]. Anterior
resection became a viable option for low rectal cancer as improved tolerance for shorter distal
resection margins, the adoption of TME, and the introduction of circular stapling devices collectively
led to a significant reduction in APR rates [17-19]. In addition to oncologic outcomes, sphincter
preservation is now regarded as an indicator of surgical quality in patients with rectal cancer [20].

The presence of postoperative complications, unsatisfactory functional results, and the need for
a stoma can all negatively impact a patient's quality of life after rectal surgery. These factors
contribute to the complexity of deciding between creating a stoma and performing anastomosis [21].
This choice should be made collaboratively with the patient, as their preferences and values are
essential. Providing clear information about quality of life following rectal cancer surgery is crucial
to support informed, shared decision-making [22].

2. Materials and Methods

A retrospective cohort study was conducted involving 99 patients diagnosed with rectal cancer
who underwent curative surgical treatment at St. John Emergency Hospital, Surgical Oncology
Department between January 2023 and September 2025. Ethical approval has been granted by the
Ethics Committee from St. John Emergency Hospital (reference: No 16724. Dec.2022). Written
informed consent for participation in the study, as well as the collection of their clinical data, was
obtained from all patients. The questionnaires were provided to patients during scheduled clinical
appointments or administered remotely via telephone.

Patients were divided into two groups based on the type of surgical intervention: 38 patients
underwent abdominoperineal resection and resection with colostomy, and 61 underwent LAR, HAR
and ISR. First group - colostomy and second group no colostomy. All surgeries were performed by a
high-volume surgeon (> 50 colorectal procedures per year). All surgical interventions were
performed no sooner than 12 weeks after the initiation of radiotherapy and at least 4 weeks after the
completion of chemotherapy, and were only performed in patients with remaining tumor tissue.
Surgery was not performed in cases in which a complete response was observed. Adjuvant therapy,
either chemotherapy or radiotherapy, was administered based on the pathological findings. Patients
with more advanced locoregional disease received adjuvant treatment for up to six months after the
initial therapy.

Performance status (PS) of a patient is the assessment of level of function and capability of self-
care and an important factor in determining QoL. A commonly used tool is The Eastern Cooperative
Oncology Group (ECOG) performance status [23]. We used ECOG score to determine the eligibility
of patients with good overall health status.

Inclusion criteria were:

e  Written consent to participate in the study

e  Good overall health status (ECOG of 0-1)

e  Histologically confirmed rectal adenocarcinoma

e Elective surgical resection

e Auvailability for postoperative follow-up for a minimum of 6 months
¢ No distant metastases at the time of surgery or local advanced cancer.
e  C(linical stage I-1II (pTNM/ypTNM)

Exclusion criteria included:

. Recurrent disease
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e Incomplete data or loss to follow-up

e  Pre-existing severe psychiatric or neurological disorders impacting QoL evaluation
e  Serious medical conditions that elevate the risk of perioperative complications

e  Pre-existing altered conditions of anal sphincter complex

e Survival of less than 12 months

e  Temporary ileostomy protection

2.1. Examination Protocol

Patient-reported outcomes (PROs) provide reports from patients about their own health, quality
of life, or functional status related to health care or treatment they have received. Patient-reported
outcomes measures (PROMs) are tools and/or instruments used to capture these PROs [24].

To assess PROs, we initiated an examination protocol consisting of the following steps:

A. obtaining informed consent;

B. collecting patient history, including demographic, social, and clinical details (such as
procedure eligibility, neoadjuvant or adjuvant treatments, cancer staging, and duration of hospital
stay);

C. completion of the QLQ-C30,QLQ-C29 (Validated questionnaires by the European
Organization for Research and Treatment of Cancer) and LARS questionnaires to assess quality of
life.

It should be noted that the selection of patients included in the study may also influence PROs,
as patients with better baseline functional status or fewer comorbidities may experience more
favorable recovery trajectories.

2.2. Objectives

The primary endpoint of the study is to compare the QoL in patients with rectal cancer who have
APR or resection with colostomy versus those treated with LAR, HAR or ISR.

Secondary endpoints include evaluating functional bowel outcomes, psychological well-being,
and overall patient satisfaction post-surgery. The study also aimed to assess the prevalence of low
anterior resection syndrome and the psychosocial implications of permanent stomas.

This study aims to provide a comprehensive evaluation of postoperative recovery by integrating
quality-of-life assessment with functional bowel outcomes, including LARS, and comparing patients
with and without colostomy during the early postoperative period.

2.3. Quality of Life (QoL)

One class of PRO measures health-related quality of life (HRQL). The concept of HRQL was first
introduced by Schipper and encompasses four key dimensions: physical (motor), psychological,
social and economic, and somatic well-being. It emphasizes an individual's subjective perception of
their health status, including symptoms and the impact of disease-related complications. Building on
this framework, the idea was refined by distinguishing between objectively measurable health
conditions and the patient’s personal experience of symptoms [25]. Evaluating quality of life provides
surgeons with valuable insights into the full range of outcomes following a procedure. According to
O’Boyle, surgical success should not be measured solely by mortality rates, complication rates, or
clinical outcomes. The patient’s overall satisfaction, clearly reflected in their post-operative quality of
life, is an essential factor in assessing the true effectiveness of the intervention [26]. Several studies
have investigated the impact of surgical choices on long-term quality of life in patients with rectal
cancer. While HAR, LAR and ISR offer the advantage of sphincter preservation, they are not without
complications. LARS, affecting up to 80% of patients post-LAR, includes symptoms such as
incontinence, urgency, and fragmentation of bowel movements, which can significantly impair daily
functioning and social engagement.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202603.2401.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 March 2026 d0i:10.20944/preprints202603.2401.v1

5 of 19

In contrast, APR or resection with colostomy, although resulting in a permanent or temporary
colostomy, often leads to more predictable bowel function and fewer instances of urgency or
incontinence. Research has shown that patients with well-managed stomas may report equal or even
superior quality of life compared to those experiencing severe LARS. Psychological factors, body
image, and social reintegration are key determinants in both groups and must be considered in any
comprehensive evaluation of QoL outcomes.

Quality of life is typically assessed using validated instruments, such as the EORTC QLQ-C30,
QLQ-CR29, or LARS score, providing structured insights into physical, emotional, and social well-
being. However, there remains variability in how QoL is interpreted and reported across studies,
underlining the need for more consistent and PROMs.

2.3.1. QoL. Measurement Tools

Quality of life (QoL) was assessed using validated tools: the EORTC QLQ-C30 and colorectal
cancer-specific module QLQ-CR29 questionnaires at two time points: during the immediate
postoperative period (within 1 month) and at 6 months postoperatively. Scores were evaluated across
domains including physical function, role function, emotional well-being, gastrointestinal symptoms,
and body image. Additionally, the LARS score was applied to patients in the LAR, HAR and ISR (no
colostomy) group to assess bowel function.

2.3.1.1. The EORTC QLQ-C30 Questionnaire

The EORTC QLQ-C30 is a validated questionnaire designed for self-assessment of quality of life
in cancer patients, regardless of tumor location or stage. It includes five functional scales that evaluate
physical, emotional, cognitive, and social functioning, as well as role performance. Additionally, it
features three symptom scales measuring fatigue, pain, and nausea/vomiting, along with a global
health status/QoL scale for overall self-evaluation. The questionnaire also addresses six individual
symptoms: loss of appetite, diarrhea, constipation, sleep disturbances, dyspnea, and financial
difficulties related to the illness.

2.3.1.2. The QLQ-CR29 Questionnaire

The QLQ-CR29 is specifically designed to evaluate symptoms in patients with colorectal cancer.
This module includes 29 questions addressing various health issues commonly encountered during
and after treatment.

All raw scores were linearly transformed to a 0-100 scale according to the EORTC scoring
manual. In both the QLQ-C30 and QLQ-CR29, higher scores on functional scales indicate better
functioning in specific areas. In contrast, higher scores on symptom scales reflect greater symptom
severity and a corresponding decline in quality of life[27-29]. Differences between time points were
evaluated using paired statistical tests, and statistical significance was defined as p <0.05. In addition
to statistical significance, clinical relevance was interpreted according to established EORTC
guidelines, where changes of 5-10 points represent small differences, 1020 points moderate
differences, and >20 points large clinically meaningful changes[28-30].

2.3.2. LARS Score

LARS, first described in 2012, represents a group of bowel dysfunction symptoms that may occur
following rectal cancer surgery [4]. These symptoms commonly include urgency, fecal incontinence,
increased stool frequency with clustering, and a sensation of incomplete evacuation [4].

LARS has been shown to negatively affect patients’ quality of life. It is estimated that up to
75% of patients experience LARS symptoms within the first postoperative year, with a substantial
proportion continuing to report symptoms even after long-term follow-up. Given both the high
prevalence and persistence of these symptoms, a better understanding of the natural course of LARS
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and the development of effective management strategies remain important clinical priorities
[31,32]. Till date, there is no consensus as to the optimal treatment strategy for LARS [33].

2.4. Statistical Analysis

Continuous variables are expressed as the mean + standard deviation. Changes in QoL scores
between the two postoperative time points (1 month and 6 months) were analyzed using paired
sample t-tests or the Wilcoxon signed-rank test, depending on the data distribution. Between-group
comparisons were performed using independent sample t-tests or the Mann-Whitney U test, as
appropriate. Categorical variables were analyzed using the chi-squared test. Statistical significance
was set at P <0.05.

3. Results

3.1. Results of EORTC QLQ-C30

A significant improvement was observed in the global health status between 1 and 6 months
postoperatively (mean score 74.92 vs. 86.53; A = +11.62, p < 0.001). Similarly, all functional scales
demonstrated statistically significant improvements over time, including physical functioning (70.89
vs. 86.50; A = +15.61, p < 0.001), role functioning (67.35 vs. 84.01; A = +16.67, p < 0.001), emotional
functioning (68.04 vs. 85.31; A =+17.27, p < 0.001), cognitive functioning (89.06 vs. 95.29; A =+6.23, p
< 0.001), and social functioning (78.28 vs. 90.24; A = +11.95, p < 0.001). Regarding symptom scales,
significant reductions were observed for fatigue (29.73 vs. 11.42; A =-18.31, p <0.001), pain (18.01 vs.
3.54; A =-14.48, p < 0.001), insomnia (22.56 vs. 11.11; A =-11.45, p <0.001), diarrhea (21.55 vs. 9.09; A
= -12.46, p < 0.001), and financial difficulties (21.21 vs. 12.12; A = -9.09, p < 0.001). Smaller but
statistically significant improvements were also noted for nausea and vomiting, dyspnea, appetite
loss, constipation, and urinary symptoms.

Table 1. QLQ - C30 symptoms.

6 Months Mean
Scale n 1Month Mean Mean Change(A) p-value

Global health status 99 74.92 86.53 +11.62 <0.001
Functional scales (QLQ-C30)

Physical functioning 99 70.89 86.50 +15.61 <0.001

Role functioning 99 67.35 84.01 +16.67 <0.001

Emotional functioning 97 68.04 85.31 +17.27 <0.001

Cognitive functioning 99 89.06 95.29 +6.23 <0.001

Social functioning 99 78.28 90.24 +11.95 <0.001
Symptom scales (QLQ-C30)

Fatigue 99 29.73 11.42 -18.31 <0.001

Nausea/vomiting 99 8.92 2.36 -6.57 <0.001

Pain 99 18.01 3.54 -14.48 <0.001

Dyspnea 99 8.59 3.03 -5.56 <0.001

Insomnia 99 22.56 11.11 -11.45 <0.001

Appetite loss 99 12.79 5.05 -7.74 <0.001

Constipation 99 8.75 471 —4.04 0.041

Diarrhea 99 21.55 9.09 -12.46 <0.001

Financial difficulties 99 21.21 12.12 -9.09 <0.001

A significant improvement was observed in the global health status between 1 and 6 months
postoperatively (mean score 74.92 vs. 86.53; A = +11.62, p < 0.001). Similarly, all functional scales
demonstrated statistically significant improvements over time, including physical functioning (70.89
vs. 86.50; A = +15.61, p < 0.001), role functioning (67.35 vs. 84.01; A = +16.67, p < 0.001), emotional
functioning (68.04 vs. 85.31; A = +17.27, p < 0.001), cognitive functioning (89.06 vs. 95.29; A = +6.23, p
< 0.001), and social functioning (78.28 vs. 90.24; A = +11.95, p < 0.001). Regarding symptom scales,
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significant reductions were observed for fatigue (29.73 vs. 11.42; A =-18.31, p <0.001), pain (18.01 vs.
3.54; A =-14.48, p <0.001), insomnia (22.56 vs. 11.11; A =-11.45, p <0.001), diarrhea (21.55 vs. 9.09; A
= -12.46, p < 0.001), and financial difficulties (21.21 vs. 12.12; A = -9.09, p < 0.001). Smaller but
statistically significant improvements were also noted for nausea and vomiting, dyspnea, appetite
loss, constipation, and urinary symptoms.

3.2. Results of EORTC QLQ-CR29

Analysis of the QLQ-CR29 module revealed significant decreases in colorectal cancer-specific
symptoms, including abdominal pain, buttock pain, bloating, stool frequency, flatulence, and fecal
incontinence (p < 0.001 for most comparisons). Stoma-related problems also significantly decreased
among patients with a colostomy (29.06 vs. 12.82; A = -16.24, p < 0.001). Psychosocial outcomes
improved as well, with a marked reduction in anxiety scores (A = -44.11, p < 0.001) and improved
body image perception (A =-13.27, p <0.001). In contrast, sexual interest showed a slight increase in
both men and women over time, although these changes did not reach statistical significance (p =
0.05). Overall, these findings indicate a significant improvement in both global and disease-specific
quality of life between 1 and 6 months after surgery.

Table 2. QLQ-CR29 Selected Symptoms.

Scale n 1 Month 6 Months A p
Urinary frequency 99 28.11 15.32 -12.79 <0.001
Abdominal pain 99 15.15 1.68 -13.47 <0.001
Buttock pain 99 18.18 5.72 -12.46 <0.001
Bloating 99 17.17 5.72 -11.45 <0.001
Flatulence 99 2491 14.48 -10.44 <0.001
Fecal incontinence 99 17.17 8.42 -8.75 <0.001
Stool frequency 99 20.71 9.76 -10.94 <0.001
Stoma problems 39 29.06 12.82 -16.24 <0.001

Table 3. Interpretation key for QLQ-CR29/QLQ - C30.

Score difference Interpretation
5-10 small change
10-20 moderate clinically meaningful change
>20 large clinical improvement/deterioration

Quality-of-life analysis demonstrated significant improvements across most domains between 1
and 6 months postoperatively. Global health status and all functional scales showed statistically and
clinically meaningful increases, particularly in emotional and role functioning. In parallel, several
symptom domains, including fatigue, pain, insomnia, and gastrointestinal symptoms, showed
significant reductions over time. According to established EORTC interpretation guidelines, many of
these changes exceeded the threshold for moderate clinical significance (>10 points), suggesting that
postoperative recovery was associated with substantial improvements in patient-reported outcomes.
Furthermore, colorectal cancer—specific symptoms assessed by the QLQ-CR29 module, including
abdominal pain, bloating, and stool-related symptoms, also improved significantly. Stoma-related
difficulties decreased considerably among patients with a colostomy, indicating adaptation over
time.

3.3. Clinical Meaning of the Relevant Features of QLQ-CR29 and QLQ - C30

Postoperative recovery was associated with significant improvements in both global and
disease-specific quality of life. Global health status increased significantly between 1 and 6 months
after surgery, indicating a general improvement in patients’ perception of overall health. Functional
domains also showed marked improvements, particularly emotional, role, and physical functioning.
These findings likely reflect gradual postoperative recovery, improved physical capacity, and
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psychological adaptation following surgical treatment. Symptom burden decreased substantially
during the follow-up period.

Disease-specific outcomes measured using the EORTC QLQ-CR29 also demonstrated
meaningful improvements. Symptoms related to bowel function, abdominal discomfort, and urinary
disturbances decreased significantly over time. Additionally, stoma-related difficulties were
significantly reduced among patients with a colostomy, which may reflect improved adaptation and
patient education during postoperative follow-up. Importantly, many observed changes exceeded
the threshold for clinically meaningful differences defined by EORTC guidelines, suggesting that the
improvements were not only statistically significant but also clinically relevant. Emotional
functioning and fatigue demonstrated particularly large changes, highlighting the importance of
psychosocial recovery during the postoperative period. Despite these improvements, some aspects
of quality of life, particularly sexual function and sexual interest, showed limited change and did not
reach statistical significance.

Table 4. QLQ-CR29 and QLQ - C30 clinical meaning.

Scale A Clinical meaning

1. Global health status +11.62 moderate improvement
2. Physical functioning +15.61 moderate improvement
3. Role functioning +16.67 moderate improvement
4. Emotional functioning +17.27 moderate improvement

5. Fatigue -18.31 large improvement
6. Pain -14.48 moderate improvement
7. Stoma problems -16.24 moderate improvement
8. Anxiety -44.11 very large improvement

Pain | ]

Social Function
Cognitive Function
Emotional Function -

Role Function -

Physical Function A

alobal Health Status

=20 -15 =10 -5 5 10 15
Mean Change {6 months - 1 month)

=

Figure 1. Changes in quality-of-life scores between 1 and 6 months postoperatively measured using the EORTC
QLQ-C30. Positive values indicate improvement in functional scales and global health status, while negative

values represent reductions in symptom burden.
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Figure 2. Changes in symptom scores measured using the EORTC QLQ-C30 and EORTC QLQ-CR29
questionnaires. Negative values indicate symptom improvement, reflecting a reduction in symptom burden over
time. The largest improvements were observed for fatigue and stoma-related problems, suggesting substantial
postoperative recovery and patient adaptation during the follow-up period. Reduction in postoperative

symptom scores between 1 and 6 months following colorectal surgery.

Figure 3. Radar plot illustrates changes in functional quality-of-life domains between 1 and 6
months postoperatively measured using the EORTC QLQ-C30. Positive values indicate improvement
in patient-reported outcomes.
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Figure 3. LARS score results.

3.4. Quality of Life According to Colostomy Status

Quality-of-life outcomes were analyzed between the two groups: colostomy and no colostomy.

At 1 month postoperatively, patients with a colostomy generally reported lower functional
scores and higher symptom burden compared to patients without colostomy. Both groups
demonstrated significant improvements in most domains by 6 months.

Patients with a colostomy demonstrated larger improvements in several domains despite
having worse baseline scores. Global health status increased from 67.09 to 83.12 (A =+16.02, p <0.001).
Marked improvements were also observed in physical functioning (A = +17.35) and role functioning
(A =+19.23). Symptom scales showed significant reductions, particularly for fatigue (A =-22.96), pain
(A =-17.09), abdominal pain (A =-17.95), and buttock pain (A =-18.80).

Among patients without colostomy, significant improvements were observed in global health
status (80.00 vs. 88.75; A = +8.75, p < 0.001) and across all functional scales, including physical
functioning (A = +14.46), role functioning (A = +14.97), emotional functioning (A = +17.54), and social
functioning (A = +11.11). Symptom burden decreased significantly for fatigue (A = -15.28), pain (A =
-12.78), insomnia (A = -10.56), diarrhea (A = -15.00), and urinary symptoms. Anxiety scores also
showed a substantial reduction (A = -47.22, p < 0.001), representing one of the most pronounced
improvements in this group.

Table 6. Comparison between the two groups: colostomy versus no colostomy.

. No Colostomy A Colostomy A (Imth- . . .
Domain (1mth— 6mt13]) 6nz’th) Clinical Meaning
Global Health Status +8.75 +16.02 Moderate improvement in both
Physical Function +14.46 +17.35 Moderate improvement
Role Function +14.97 +19.23 Moderate improvement
Emotional Function +17.54 +16.84 Moderate improvement
Cognitive Function +5.83 +6.84 Small improvement
Social Function +11.11 +13.25 Moderate improvement
Fatigue -15.28 -22.96 Large improvement
Pain -12.78 -17.09 Moderate-large improvement
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Abdominal Pain -10.56 -17.95 Moderate-large improvement

Buttock Pain -8.33 -18.80 Moderate-large improvement
Diarrhea -15.00 -8.55 Moderate improvement
Urinary Frequency -11.39 -14.96 Moderate improvement
Anxiety -47.22 -39.32 Very large improvement
Body Image -12.22 -14.87 Moderate improvement
Stoma Problems N/A -16.24 Moderate improvement

Moderate vs large

Embarrassment -5.00 -23.08 .
improvement

3.3.1. Stoma-Specific Outcomes

Stoma-specific outcomes assessed using the QLQ-CR29 module also improved significantly over
time. Colostomy-related problems decreased from 29.06 to 12.82 (A = -16.24, p < 0.001), indicating
improved adaptation to stoma management during follow-up. Additionally, embarrassment related
to bowel function showed a marked reduction (A = -23.08, p < 0.001), suggesting improved
psychosocial adjustment among patients with a stoma.

Despite these improvements, some domains remained relatively impaired among patients with
a colostomy, particularly body image and sexual functioning, which showed smaller or non-
significant changes during follow-up. Overall, these findings indicate that although patients with a
colostomy experience a greater early postoperative burden, substantial improvements occur during
the first six months following surgery, with many domains demonstrating clinically meaningful
recovery.

3.5. LARS Score Results

Functional outcomes assessed using the LARS score demonstrated a clear trend toward
improvement between 1 and 6 months postoperatively. At 1 month, 39 patients were classified as
having no LARS, 15 as minor LARS, and 7 as major LARS, while 38 patients had a colostomy and
were therefore not evaluable for LARS. At 6 months, the proportion of patients without LARS
increased to 46, whereas the number of patients with minor and major LARS decreased to 12 and 3,
respectively. The number of patients with colostomy remained unchanged.

Analysis of category transitions further highlighted this improvement. Among patients without
LARS at 1 month, 36 (92.3%) remained symptom-free at 6 months. Of the 15 patients with minor
LARS, 9 (60.0%) improved to no LARS, 5 (33.3%) remained stable, and only 1 (6.7%) progressed to
major LARS. Among the 7 patients with major LARS at 1 month, 5 (71.4%) showed improvement by
6 months (1 to no LARS and 4 to minor LARS), while 2 (28.6%) remained in the major LARS category.
Overall, these findings indicate a progressive reduction in bowel dysfunction severity, with the
majority of patients demonstrating functional recovery within the first six postoperative months.

When comparing surgical approaches, patients who underwent APR or resection with
colostomy exhibited significantly lower quality-of-life scores in the early postoperative period
compared with those who underwent resection with anastomosis (HAR, LAR, ISR). These differences
were particularly evident in domains related to body image, social functioning, and emotional well-
being (p < 0.05). APR patients also reported reduced physical activity levels and increased
psychological distress, likely associated with the presence of a permanent colostomy.

However, at 6 months postoperatively, quality-of-life scores in the colostomy group improved
substantially and became comparable to those observed in the anastomosis group across most
functional domains (p > 0.05), with no statistically significant difference in global health status
between the two groups. In contrast, although patients undergoing resection with anastomosis
generally reported higher early postoperative quality-of-life scores, approximately 40% continued to
experience moderate to severe LARS symptoms, including urgency, incontinence, and stool
fragmentation, which persisted at 6 months and negatively impacted daily functioning.

4. Discussion
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The present study evaluated postoperative changes in quality of life among patients undergoing
colorectal cancer surgery using the validated instruments EORTC QLQ-C30, the colorectal cancer—
specific module EORTC QLQ-CR29, and LARS scores. Our findings demonstrate significant
improvements in global health status, functional domains, and symptom burden between one and
six months after surgery. These results suggest a progressive recovery in both the physical and
psychosocial aspects of quality of life during the early postoperative period. Several studies have
demonstrated that quality of life significantly improves during the first postoperative months
following colorectal cancer surgery [42—44].

A. Global health status increased significantly during follow-up, indicating an overall
improvement in patients’ perception of their general health and well-being. Similar improvements in
global health status have been reported in longitudinal studies evaluating postoperative recovery in
patients with colorectal cancer, in which quality-of-life scores typically decline in the early
postoperative period and gradually improve during subsequent months [33]. The improvements
observed in our study likely reflect the gradual resolution of postoperative symptoms, recovery of
physical capacity, and psychological adaptation following surgical treatment.

Improvements in global health status and functional domains observed in this study are
consistent with findings reported in previous research using the EORTC QLQ-C30 [28]. For example,
studies of rectal cancer survivors have shown that physical and role functioning tend to improve
gradually within the first six months after surgery as patients recover from surgical trauma and
resume daily activities [34].

B. Functional outcomes improved significantly across all domains. Physical and role
functioning demonstrated marked improvements, suggesting that many patients were able to resume
daily activities and regain functional independence within the first six postoperative months.
Emotional functioning showed one of the largest improvements among the functional scales,
indicating substantial psychological recovery following cancer treatment. Improvements in social
functioning further support the concept that patients progressively reintegrate into social and
interpersonal activities as postoperative recovery progresses. These findings are consistent with
previous studies reporting progressive improvement in functional status after colorectal cancer
surgery [35].

C. Symptom scales also demonstrated substantial improvements during follow-up. Fatigue,
pain, insomnia, and gastrointestinal symptoms decreased significantly between the two assessment
time points. Fatigue showed one of the largest reductions in symptom burden . This finding is
particularly relevant because fatigue represents one of the most frequently reported symptoms
among colorectal cancer patients and may significantly affect daily functioning and overall well-
being. The observed reduction in pain and insomnia likely reflects both surgical recovery and
improvements in overall physical health during the postoperative period. Disease-specific symptoms
assessed with the QLQ-CR29 module also improved significantly. Abdominal pain, bloating, stool
frequency, and fecal incontinence showed meaningful reductions over time, suggesting gradual
recovery of gastrointestinal function following surgical treatment. Improvements in urinary
symptoms were also observed, which may reflect progressive recovery of pelvic floor and autonomic
nerve function after surgery [36]. Studies using the EORTC QLQ-CR29 instrument have shown that
gastrointestinal symptoms such as diarrhea, abdominal pain, and stool frequency are most
pronounced during the early postoperative phase but tend to improve over time. These findings are
consistent with our results, which demonstrate significant reductions in several gastrointestinal
symptoms between one and six months after surgery [33].

D. Stoma-related outcomes represent an important aspect of postoperative quality of life in
colorectal cancer patients [37]. In our study, patients with a colostomy initially reported lower
quality-of-life scores compared with those without a stoma, particularly in domains related to
physical functioning, body image, and social interaction. However, previous research has
demonstrated that these differences tend to diminish over time as patients adapt to stoma
management and regain functional independence [37-40]. Our findings support this observation, as
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significant improvements were observed in both functional and symptom domains among patients
with a colostomy during the first six postoperative months.

An important observation in this study is that several of the changes exceeded the thresholds for
clinically meaningful differences defined by the EORTC guidelines . According to established
interpretation criteria, changes greater than 10 points are generally considered clinically relevant. In
our cohort, improvements exceeding this threshold were observed for multiple domains, including
emotional functioning, role functioning, physical functioning, fatigue, and several gastrointestinal
symptoms. These results indicate that the improvements observed are not only statistically significant
but also clinically meaningful from the patient’s perspective.

The improvements observed in the present study are consistent with previous research
evaluating quality of life after colorectal cancer surgery. Several longitudinal studies have
demonstrated that quality-of-life scores decline during the immediate postoperative period but
gradually improve over the following months as patients recover from surgical trauma and adapt to
functional changes. For example, Whistance RN et al. reported progressive improvement in global
health status and functional domains during the first postoperative year following colorectal cancer
surgery, particularly in physical and emotional functioning [41]. Similarly, Lindsetmo RO and
Norstein ] observed that symptom burden, including fatigue and gastrointestinal complaints,
decreases significantly during postoperative recovery [42].

The impact of stoma formation on postoperative quality of life has also been widely studied.
Previous investigations have reported that patients with a permanent stoma initially experience
lower quality-of-life scores, particularly in domains related to body image, social functioning, and
psychological well-being [37,43]. However, several studies have demonstrated that these differences
often diminish during follow-up as patients adapt to stoma care and regain independence [44,45].
Our results support these observations and show significant improvements in both functional status
and stoma-related symptoms during the postoperative period; therefore, it is important for these
patients to receive appropriate postoperative education and support.

E. Emotional functioning often improves over time as patients adapt psychologically to their
diagnosis and treatment. The symptom improvement observed in this cohort, particularly reductions
in fatigue, pain, and gastrointestinal symptoms, is consistent with previously reported postoperative
trajectories. Significant reductions in fatigue, pain, anxiety, and insomnia were observed, suggesting
that a series of postoperative symptoms diminish as recovery progresses. Anxiety showed very large
improvement (-44.11) and fatigue showed large improvement (-18.31). These findings are consistent
with previous studies on colorectal cancer survivorship, which report gradual improvement in
symptom burden within the first postoperative months [43—45].

F. Sexual dysfunction

Sexual dysfunction refers to a set of symptoms such as impotency, inability to ejaculate, erectile
dysfunction, lack of sexual desire or dyspareunia and remains one of the most persistent QoL
challenges following colorectal cancer surgery [46].

Prior studies have reported that pelvic autonomic nerve injury and psychosocial factors may
contribute to long-term sexual dysfunction in both men and women [47,48]. Consistent with these
findings, our study observed limited improvement in sexual interest and functioning, highlighting
the need for dedicated counseling and supportive care addressing sexual health during
survivorship.

In the present study, changes in sexual interest and sexual functioning did not reach statistical
significance, which is consistent with previous reports indicating that sexual dysfunction may persist
long after surgical treatment [49]. These findings highlight the importance of addressing sexual health
during postoperative follow-up and providing appropriate counseling and supportive interventions
for patients experiencing such difficulties [47,48].

G. LARS analysis

The longitudinal analysis of LARS categories suggests that postoperative bowel dysfunction
following rectal resection is frequently transient and improves over time. The substantial shift from
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minor and major LARS toward the no LARS category supports the concept of functional adaptation
during the early postoperative period. Importantly, only a small proportion of patients demonstrated
persistent or worsening symptoms, underscoring the dynamic nature of postoperative functional
outcomes. The temporal pattern of functional recovery observed in our cohort aligns closely with
trends reported in recent prospective studies.

In a longitudinal analysis of patients undergoing total mesorectal excision for rectal cancer, the
prevalence of major LARS was highest at 1 month and declined by 6 months, with the greatest
proportion of spontaneous improvement occurring within the first six postoperative months [49,50].
Similar to our findings, this study reported that the majority of transitions toward less severe LARS
categories take place early in the recovery process, with relative stabilization beyond 6 months [51].

Another longitudinal investigation also demonstrated significant reductions in LARS severity
up to 6 months after surgery, although persistent symptoms continued to affect a substantial
proportion of patients thereafter [52].

Incidence rates of LARS reported in the wider literature vary, with some large observational
cohorts indicating that up to 40-50% of patients experience major LARS at longer-term follow-up,
underscoring the substantial burden of postoperative bowel dysfunction following sphincter-
preserving surgery [51].

The variability in reported incidence highlights the influence of patient, tumor, and treatment-
related factors—including neoadjuvant therapy, tumor height, and stoma management—on
functional outcomes [51,53,54]. Compared with these broader cohorts, our results emphasize a
similar pattern of early functional improvement, while also illustrating that complete resolution of
major LARS is relatively uncommon within the first six months.

Limitations

Several limitations of this study should be acknowledged. First, the study represents a single-
center experience and the sample size was relatively modest, which may limit the generalizability of
the findings. Second, quality-of-life assessment was limited to two postoperative time points.
Although this design allowed evaluation of short-term recovery, longer follow-up would provide
additional insight into long-term quality-of-life trajectories. Finally, additional analyses evaluating
predictors of postoperative quality-of-life improvement, such as age, tumor stage, surgical approach,
and adjuvant therapy, may further clarify factors influencing patient recovery. Therefore, future
research should seek to validate these findings through multicentre studies or external validation
cohorts to confirm the generalisability of the results. Additionally, a further limitation lies in the
subjective nature of patient-reported quality-of-life assessments, which may be influenced by
psychological, social, and contextual factors. It should be noted that comorbidity burden and
chemotherapy regimens were not included in the multivariable analysis. This was due to the absence
of the inconsistent collection of comorbidity information which was not expected to introduce
substantial variability. Nevertheless, residual confounding cannot be entirely excluded.

Despite these limitations, this study provides valuable information regarding the evolution of
quality of life after colorectal cancer surgery. The use of validated patient-reported outcome
instruments and the comprehensive evaluation of both functional and symptom domains allow a
detailed assessment of postoperative recovery. Continuous monitoring of quality-of-life outcomes
may help clinicians identify patients at risk of persistent symptoms and guide targeted supportive
interventions aimed at improving long-term survivorship outcomes.

5. Conclusions

The results of this study indicate that QoL improves substantially during the first six months
after surgery, with significant gains in functional status and reductions in symptom burden.
Postoperative in patients with colorectal cancer improves significantly during the first six months
after surgery. Functional recovery and symptom reduction occur progressively, reflecting both
physical healing and psychological adaptation. However, certain issues, including sexual
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dysfunction, body image concerns, and stoma-related difficulties, may persist and require targeted
multidisciplinary interventions. Therefore, continuous assessment of PROMs should be integrated
into postoperative follow-up to optimize long-term patient care and survivorship. These findings
underscore the importance of structured postoperative follow-up and supportive care aimed at
optimizing recovery and patient well-being. Future studies with longer follow-up and multicenter
cohorts are needed to better understand the long-term evolution of postoperative QoL.

Future Directions

An alternative application of brief quality-of-life (QoL) instruments is their incorporation into
routine follow-up visits, particularly in resource-constrained settings. In such contexts, patients could
complete the questionnaire while waiting for their consultation. The responses may then be processed
using digital scoring systems or automated alerts that flag specific concerns, such as fatigue or
gastrointestinal symptoms. This enables clinicians to rapidly identify and prioritise relevant issues,
thereby supporting a more focused and efficient consultation. In addition, repeated administration
of these questionnaires facilitates longitudinal monitoring, as declines in QoL may indicate clinical
deterioration. Overall, in low-resource environments, these cost-effective and time-efficient tools can
enhance patient care without requiring additional personnel or infrastructure.
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Abbreviations

The following abbreviations are used in this manuscript:

SPS sphincter-preserving surgeries

CRC colorectal cancer

LAR low anterior resection

APR abdominoperineal resection

HAR high anterior resection

ISR intersphincter resection

LARS Low anterior resection syndrome

DRM distal resection margins

TME mesorectal excision

HRQL Health-Related Quality of Life

QoL Quality of life

PRO patient reported outcome

PROM patient reported outcome measure
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