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Abstract

Background: Quality of life (QoL) is a crucial indicator for comprehensively evaluating physical recovery,
psychological well-being, and social reintegration among patients with low rectal cancer (LRC) undergoing sphincter-
preserving surgery. Low anterior resection syndrome (LARS) is a common functional complication and a key factor
affecting QoL. This study aimed to assess QoL scores before surgery and at 1, 3, 6, 9, and 12 months postoperatively,
as well as to identify factors associated with QoL, including the impact of LARS. Methods: A prospective cohort
study was conducted on 83 patients with LRC who underwent low anterior resection (LAR) with sphincter preservation
at the Department of Gastrointestinal Surgery and the Department of Colorectal Surgery, University Medical Center
Ho Chi Minh City, Vietnam. QoL was measured using the EORTC QLQ-C30 questionnaire at six time points, from
preoperative assessment to 12 months postoperatively. A multivariable linear regression model was applied to identify
independent factors associated with QoL at month 12. Results: The mean QoL score was 52.6 at one month and
improved to 82.7 at twelve months. Some domains, such as social functioning, global QoL and financial difficulty, had
not fully recovered. Severe LARS was the only independent factor associated with lower QoL, resulting in a reduction
of 25.3 points on mean (p < 0.001). Adjuvant chemotherapy and alcohol use were indirectly associated with poorer
QoL through worsening LARS symptoms. Conclusion: QoL significantly declined during the first three months after
surgery but gradually improved and approached baseline levels by month twelve. Early screening for high-risk groups,
including patients with severe LARS, habitual alcohol use, and those receiving adjuvant chemotherapy, is essential for
timely intervention, symptom management, and improved QoL during the recovery period.
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Introduction

Rectal cancer (RC) is a leading cause of cancer-related
mortality and often diagnosed at advanced stages [1].
Low rectal cancer (LRC), located near the anal sphincter,
presents complex treatment challenges due to the need to
preserve sphincter function and maintain bowel control
while ensuring therapeutic success. Low anterior resection
(LAR) with total mesorectal excision (TME) is the gold
standard for its dual benefit of oncologic efficacy and anal
preservation [2-5]. However, LAR frequently results in
low anterior resection syndrome (LARS), with symptoms
like frequent defecation, urgency, fecal incontinence, and

incomplete evacuation, significantly affecting daily life
and psychological well-being. In severe cases, LARS
may impair quality of life (QoL) more than living with
a permanent stoma [6-10]. International data show up to
60% of post-LAR patients develop LARS, with 40-80%
experiencing the major type [7, 11, 12]. In Vietnam,
prevalence ranges from 14.5% to 59.1%, with 22.5%
having major LARS [13].Major LARS impairs not just
bowel function but also mental health, causing anxiety,
depression, reduced work capacity, and limited social
integration [8, 9, 12, 7]. Some patients eventually require
apermanent stoma [14, 15, 6, 16]. Despite this burden, no
clinical guidelines exist for managing high-risk patients
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[17,18].

QoL is now a key outcome alongside survival [19-21],
reflecting a cancer patient’s overall physical, mental, and
social state. This is particularly relevant in Vietnam, facing
arising cancer burden and a rapidly aging population [22,
1]. Thus, optimizing postoperative care and identifying
factors that influence QoL is essential. This study aimed
to (1) evaluate QoL scores using the EORTC QLQ-C30
before surgery and at 1, 3, 6, 9, and 12 months post-LAR
in rectal cancer patients; and (2) identify factors associated
with QoL, including the impact of LARS. These results
will support comprehensive, individualized care and guide
timely interventions to improve patient QoL [23, 24].

Materials and Methods

Study design

A prospective cohort study without a control group
was conducted on 83 rectal cancer patients (tumor located
3-9 cm from the anal verge) from March 2022 to March
2024 at the University Medical Center Ho Chi Minh City,
Vietnam. All underwent low anterior resection (LAR)
with total mesorectal excision (TME) using sphincter-
preserving techniques, including low, ultra-low, and
intersphincteric resections [17, 25, 9, 4, 5]. The sample
size, based on a 95% LARS prevalence after LAR with
TME, 5% margin of error, and 10% dropout rate, was
calculated to require at least 80 patients [10, 7, 16].

Eligible patients were classified as ASA I-III, with
or without neoadjuvant and/or adjuvant therapy, and had
a temporary ileostomy or colostomy reversed within 6
months after surgery. All patients were required to: provide
written informed consent, possess adequate cognitive
capacity to complete the questionnaires, and attend at least
one postoperative follow-up (1 month after surgery or 1
month after stoma closure). Patients were excluded if they
experienced local cancer recurrence within 12 months, had
neurological conditions affecting cognition or mobility
(e.g., post-stroke cognitive impairment, dementia), had
pre-existing chronic anorectal diseases (e.g., anal fistula,
rectal prolapse, or prior anorectal surgery), or were lost to
follow-up or unwilling to continue participation.

Data collection

Data were collected via 10—15 minute face-to-face
interviews using a structured questionnaire and medical
record review. Preoperative data included demographics
(age, gender, BMI, smoking/alcohol use), clinical and
paraclinical variables (pre/postoperative cancer stage,
tumor invasion, LARS, neoadjuvant/adjuvant treatment),
and QoL. Postoperative follow-up occurred at 1, 3, 6, 9,
and 12 months; for patients with a stoma, timing was
based on stoma closure. LARS severity was assessed
using the LARS score (0—42), categorized as no (0-20),
minor (20-29), or major (30—42) LARS. The validated
Vietnamese version by Anh et al. and Quang et al. was
used [26].

The primary outcome of the study was the quality of
life score measured by the EORTC Core Quality of Life
Questionnaire (QLQ-C30) at multiple postoperative time
points.
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The EORTC score quality of life (OLQ-C30) questionnaire

The QLQ-C30 (version 3.0), developed by the
European Organisation for Research and Treatment of
Cancer (EORTC), is a standardized tool for assessing
QoL in cancer patients, widely used worldwide with good
internal consistency (Cronbach’s alpha > 0.7) [27]. The
Vietnamese version has also been officially translated and
released by the EORTC group [27, 28, 13, 29]. The 30-
item scale includes: (1) five functional domains (physical,
role, emotional, cognitive, social); (2) symptom domains
(fatigue, pain, nausea/vomiting) and six single symptoms
(insomnia, digestive issues, financial difficulties); and (3)
two global QoL items. Most items use a 4-point Likert
scale, while the global items use a 7-point scale. Scores
are standardized to a 0—100 scale per EORTC guidelines:
functional scores < 80 and symptom scores > 20 suggest
QoL impairment; higher global scores indicate better
QoL [27, 23, 30]. Raw scores for each group are then
transformed into a range 0-100 scale according to the
EORTC guidelines [31]. Truc et al. [32] applied the
QLQ-C30 in gastrointestinal cancer patients in Vietnam,
confirming its reliability (Cronbach’s alpha>0.7). Overall,
the scale is appropriate for comprehensive QoL assessment
in clinical settings and research.

Study procedure

Among the 83 patients who underwent low anterior
resection (LAR), 70 had a diverting ileostomy. Eleven
patients were excluded from the study for the following
reasons: three patients did not undergo ileostomy closure
within six months after surgery; two patients had a
permanent colostomy due to rectovaginal fistula; two
patients were lost to follow-up; two patients died; one
patient experienced cerebral infarction; and one had a
permanent colostomy due to an anastomotic leak.

Statistical analysis

Data were entered and managed using EpiData version
4.6, and subsequently analyzed with SPSS Statistics
version 20.0. Continuous variables were reported as mean
+ SD (if normally distributed) or median (IQR) for skewed
data; categorical variables were reported as frequency
and percentage.

Independent sample t-tests were used to compare two
groups, and one-way ANOVA for comparisons involving
three or more groups, for normally distributed quantitative
variables. Categorical variables were compared using
the Chi-square test or Fisher’s exact test when > 20% of
the expected frequencies were < 5 or when any expected
frequency was < 1. In cases where the dependent variable
was binary, logistic regression analysis was performed,
and odds ratios (OR) with 95% confidence intervals (CI)
were calculated to assess the association between quality
of life (QoL) and LARS severity. To control for potential
confounders, Variables with p < 0.2 in univariate analysis
were included in the multivariable linear regression.
Statistical significance was set at p < 0.05.

Results

A total of 83 patients who met the inclusion criteria
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were enrolled in the study, with a mean age of 61.5 =
11.2 years. The youngest patient was 25 years old and the
oldest was 84 years old. Of these, 54.2% (45 patients) were
male and 45.8% (38 patients) were female. The patient
recruitment process is illustrated in Figure 1.

Patients’ quality of life (QoL) declined markedly
during the first three months and improved significantly
thereafter (Figure 2). The global QoL score decreased
from 46.3 + 10.4 before surgery to its lowest level at 21.7
+ 8.7 in the first month, reached 30.2 + 10.7 by the third
month, and then gradually increased over time, surpassing
the preoperative level at 12 months (55.2 + 12.7).

However, many functional scores declined significantly
after surgery. Physical functioning decreased from 91.2 to
55.7 points at the first month, and remained at only 68.1
points after three months. Social role functioning was also

reduced by half during the first three months compared
to the preoperative level. From the sixth month onward,
these functional scores showed marked improvement,
nearly returning to baseline levels at 12 months (91.8 for
physical functioning; 76.9 for social role functioning).
Emotional functioning also improved steadily, from 52.9
before surgery to 87.2 at the twelfth month. In contrast,
symptom scores such as fatigue, pain, and insomnia surged
sharply at the first month after surgery but gradually
declined, returning close to baseline levels by the twelfth
month. Nonetheless, some symptoms such as digestive
disorder (10.4 = 6.8) and fatigue had not fully recovered
compared to the preoperative state. From the third month
onward, the overall QoL score, including both functional
and symptom scales, gradually improved, approaching
the preoperative QoL level.

Patients with rectal cancer indicated for LAR and meeting eligibility criteria

v

Study explained and informed consent obtained

Collected:

v

Data collection:

* Name, age, gender, hospital ID
(abbreviated)
* Clinical, paraclinical, staging,

adjuvant treatment

* QoL assessment

* Type of surgery
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* Postoperative adjuvant
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LARS and QoL assessment at 12 months post-operative

Figure 1. Flowchart of Patient Recruitment Process for the Study
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Table 1. EORTC QLQ-C30 Scores at Preoperative and Postoperative Time Points

Characteristic Pre-op 1 month 3 months 6 months 9 months 12 months
(N=83) (N=79) (N=77) (N=75) (N=73) (N=72)
Functional scores
Physical functioning 91.6+15.3 55.7+17.5 68.1 +16.1 779+183 86.8+133  91.8+88
p-value <0.001 <0.001 <0.001 0.002 0.18
Role functioning 80.4 +£24.6 40.5+16.8 504+169  644+204 70.8+202 76.9+19.7
p-value <0.001 <0.001 <0.001 0.002 0.03
Social functioning 498 +£21.8 37.6+17.0 45.7+17.0 56.2 +£23.1 62.8+19.9 70.4+16.6
p-value <0.001 0.26 0.08 0.001 <0.001
Emotional functioning 53.3+21.0 41.8+16.3 57.9 £20.8 73.1+26.3 81.5+19.3 87.2+15.1
p-value <0.001 0.07 <0.001 <0.001 <0.001
Cognitive functioning 90.9+153 69.6 +£18.2 853+15.0 873+£195 93.8+123 9.0+£9.4
p-value <0.001 0.04 0.137 0.50 0.018
Global QoL 46.1 £10.1 21.7+8.7 302+10.7 40.0+13.6 47.7+13.0 552+12.7
p-value <0.001 <0.001 0.015 0.77 <0.001
Symptom scores
Fatigue 174+19.2 57.7+14.9 46.0+15.3 342+21.0 247+188 18.8+16.8
p-value <0.001 <0.001 <0.001 0.019 0.50
Pain 11.4+174 40.7+14.8 24.7+17.9 153+199 103+149 6.0+11.6
p-value <0.001 <0.001 0.12 0.69 0.008
Insomnia 21.1+£22.8 48.9+19.1 364+155 298+209 205+£19.7 148+185
p-value <0.001 <0.001 0.016 0.89 0.053
Dyspnoea 63+152 20.3+18.8 82+ 145 7.6+15.1 3.2+99 23+85
p-value <0.001 0.19 0.40 0.26 0.09
Digestive disorder 11.1+10.7 30.0+£10.9 23.6+12.1 189+143 13.2+10.2 104 +6.8
p-value <0.001 <0.001 <0.001 0.31 0.68
Financial difficulties 34.2+30.2 37.6 £27.9 36.8+26.8  37.8+27.0 347+£263 33.8+27.7
p-value 0.24 0.60 0.55 0.78 0.63
Overall QoL score 759+11.1 526+11.5 63.5+10.7 713+15.5 78.1+11.3 82.7+94
p-value <0.001 <0.001 0.02 0.75 0.001

EORTC, European Organisation for Research and Treatment of Cancer; QoL, Quality of Life; Pre-op, Preoperative.

When comparing preoperative QoL scores to
postoperative values (Table 1), functional domains
progressively improved over time. Physical functioning
rose from 55.7 at month 1 to 91.8 at month 12 (p <0.001);
role functioning from 40.5 to 76.9 (p = 0.03); social
functioning from 37.6 to 70.4 (p < 0.001); emotional
functioning from 41.8 to 87.2 (p < 0.001); and cognitive
functioning stabilized early, reaching 93.8 by month 9 (p
=0.018 at month 12).

Symptom scores also improved. Fatigue decreased
from 57.7 to 18.8 (p = 0.50), pain from 40.7 to 6.0 (p =
0.008), and insomnia from 48.9 to 14.8 (p =0.053). Global
QoL increased from 52.6 to 82.7 (p=0.001). However, by
month 12, scores related to social role, social integration,
and overall QoL had not fully returned to baseline. QoL
declined significantly in the first three months. From
month 6 onward, patients showed substantial recovery
in psychological and cognitive domains, reflecting
adaptation and symptom relief from LARS.

4604 sian Pacific Journal of Cancer Prevention, Vol 26

Factors associated with quality of life

The multivariable linear regression model identified
several factors associated with lower QoL at 12 months
postoperatively (Table 2). Patients who received
chemotherapy had significantly lower QoL scores than
those who did not (p = 0.02). Alcohol consumption also
negatively affected QoL (p =0.04). Major LARS was the
strongest independent factor, with patients scoring 25.17
points lower than those without LARS (p < 0.001).

Low anterior resection syndrome (LARS)

LARS progressively decreased in patients after surgery
(Table 3). Initially, all patients (100%) experienced major
LARS at 1 month, with a mean score of 40.3+2.3. This
proportion significantly dropped over time: to 94.8%
at 3 months (38.4+4.2), 81.3% at 6 months (35.147.1),
72.6% at 9 months (32.5+6.9), and 58.4% at 12 months
(31.3+6.5). Concurrently, minor LARS increased from
3.9% at 3 months to 33.3% at 12 months, and patients with
no LARS rose from 0% at 1 month to 8.3% at 12 months.

Major LARS was inversely associated with
postoperative QoL (Figure 3). Specifically, patients with
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Figure 2. Preoperative and Postoperative Changes in Quality of Life. Legend: TO: preoperative assessment; T1: 1
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months after surgery

major LARS had a 25.3-point lower global health status/
QoL score compared to those without LARS (p <0.001),
along with substantial reductions in physical functioning
(55.7£12.3 vs. 91.8 £ 8.8), role functioning (40.5 £ 16.8
vs. 82.7 + 15.4), and emotional functioning (41.8 + 16.3
vs. 88.2 = 10.5), with all p < 0.001. Moreover, the QoL
scores in patients without or with minor LARS tended
to remain stable over time and approached preoperative
levels. In contrast, those with major LARS showed a
prolonged and consistently low level of QoL across most
follow-up points.

In addition, logistic regression analysis identified
several factors associated with the risk of major LARS
after surgery (Table 4). Patients aged 41-50 years had a
significantly higher risk, with an OR = 23.28 (95% CI:
1.17 — 463.82; p = 0.04), compared to other age groups.
Patients with T3 tumors were at significantly higher risk
of developing major LARS than those with T1 or T2
tumors (p =0.02). Furthermore, preoperative radiotherapy
was associated with an increased risk of major LARS
(OR = 2.88; 95% CI: 1.14 — 7.28; p = 0.03), and
chemotherapy increased this risk by more than threefold
(OR =3.25;95% CI: 1.28 —8.22; p=0.01).

Discussion

Along with overall survival and disease-free survival

in patients with rectal cancer (RC) undergoing low
anterior resection (LAR), QoL serves as a comprehensive
indicator that reflects both physical recovery and the
ability to reintegrate socially or achieve psychological
stability following treatment [19-21]. In our study of
83 patients, QoL scores assessed by the QLQ-C30 scale
improved over time. However, during the first three
months postoperatively, scores dropped by half compared
to baseline, and all patients experienced major LARS at
one month.

Prior to surgery, we observed that patients maintained
good physical functioning and cognitive functioning,
consistent with the findings of Walming et al. [33],
suggesting limited impact of the disease on general
condition. However, low social and emotional functioning
led to a reduced preoperative global QoL score (46.3).
This may be due to concerns about disease progression,
treatment effectiveness, and the psychological burden of
adjusting to a stoma and bowel dysfunction after surgery
[34, 35]. Moreover, QoL declines and postoperative
mortality risks increase when patients with rectal cancer
experience psychological issues such as anxiety and
depression [36]. In this study, symptoms of insomnia,
fatigue, and financial difficulties were reported at higher
levels compared to previous studies by Kinoshita [37] and
Walming [33]. Kimman et al. [34] noted that the high cost
of treatment, particularly in countries with limited social

Asian Pacific Journal of Cancer Prevention, Vol 26 4605
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Table 2. Multivariate Analysis of Factors Associated with Postoperative Quality of Life in Patients with Low Rectal

Cancer (N=72)

Characteristic Crude Adjusted
B 95% CI p-value B 95% CI p-value

Smoking No ref ref

Yes 5.31 0.47—10.14 0.03 0.19 0.08 —0.30 0.99
Alcohol No ref ref

Yes 6.57 1.47-11.67 0.01 7.63 0.53-14.73 0.04
Tumor invasion T1 ref ref

T2 -17.18  (-31.62) - (-)2.73 0.02 -7.11 (-17.97)- 3.75 0.204

T3 -15.50  (-28.58) —(-2.42) 0.02 -2.48 (-12.60) — 7.63 0.632

T4 -14.78  (-27.94) — (-1.62) 0.03 -3.95 (-14.35) - 6.46 0.460
Complications No ref ref

Yes <743 (-14.14) - (-18.36) 0.03 -2.98 -8.47-2.50 0.29

No LARS ref ref
Postoperative LARS Minor LARS -5.82 (-13.38) - 1.74 0.13 -6.91 (-14.50) - 0.68 0.075

Major LARS  -25.30 (-32,23)-18.36 <0.001  -25.17  (-32.15)—(-18.18)  <0.001
Chemotherapy No ref ref

Yes -6.25 (-10.56) — (-1.94) 0.006 -4.32 (-8.03) — (-0.62) 0.02

B, Regression coefficient; CI, Confidence interval

support systems, contributes to QoL deterioration.
Physical functioning, social functioning, emotional
functioning, and fatigue showed a marked decline during
the first 3 months after surgery. This period corresponds to
the time when patients experienced significant traumatic
impacts such as pain, prolonged fatigue, and a second
surgery to close the temporary stoma. Significantly,

all patients developed major LARS within the first
postoperative month. The severe negative Emotional
functioning was largely attributed to symptoms of LARS,
including fecal urgency, incontinence, and soiling [38,
39]. These findings emphasize that the first 3 months
postoperatively represent a critical and challenging phase,
requiring coordinated multimodal and multidisciplinary
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Table 3. Temporal Progression of LARS

1 month (N=79) 3 months (N=77)

6 months (N=75) 9 months (N=73) 12 months (N=72)

LARS score* 403 +2.3 38.4+42
LARS severity
No LARS 0 (0.0%) 1(1.3%)
Minor LARS 0 (0.0%) 3(3.9%)
Major LARS 79 (100.0%) 73 (94.8%)

35.1+7.1 325469 313+6.5
2(2.7%) 7(9.6%) 6 (8.3%)

12 (16.0%) 13 (17.8%) 24 (33.3%)

61 (81.3%) 53 (72.6%) 42 (58.4%)

*Mean + Standard deviation; Abbreviations: LARS, Low Anterior Resection Syndrome

Table 4. Risk Factors Associated with Major LARS at 12
Months after Surgery (N=72)

Characteristic OR 95% CI p-
value
Age group 41-50 2328 1.17-463.82 0.04

51-60 2.46
61-70 3.66

039-1546 034
0.62-21.67 0.15

>70 6.20 0.81-47.47 0.08
Gender Male 1.00 ref 0.28
Female .72 0.65-4.55
Preoperative Stage | 1.00 ref
¢TNM

Stage 1T 421 047-37.80 0.20
Stage II1 3.09 0.61-1561 0.17
Stage IV 1.76  0.07-43.52 0.73
Tumor invasion Tl 1.00 ref

depth (T stage) 9 13.27 0.71-248.37 0.08

T3 18.77 1.44-244.05 0.02
T4 12.34 0.96—159.20 0.054
Preoperative No 1.00 ref 0.33
adjuvant Yes 183 0.55-6.13
therapy
Complications  No 1.00 ref 0.35
Yes 228 0.41-12.78
Radiotherapy No 1.00 ref 0.03
Yes 288 1.14-7.28
Chemotherapy  No 1.00 ref 0.01
Yes 325  1.28-8.22

CI, Confidence interval; OR, Odds ratio

support to help patients adapt and overcome initial
difficulties.

From month 3 onward, especially after month 6, global
QoL gradually improved over time. Physical functioning
increased but remained below baseline due to persistent
symptoms, such as fatigue and gastrointestinal issues,
as noted by Juul [40] and Cheong [41]. Significant
improvements in emotional functioning and physical
functioning were observed after month 6, when patients
began to manage LARS symptoms better and adjust their
lifestyle. This helped restore daily confidence, reduce
social isolation, and enhance global QoL [42, 43, 40,
41]. By month 12, most QoL domains nearly returned to
baseline levels, consistent with Custers [44] though social
functioning, bowel symptoms, and financial difficulty had
not fully recovered, particularly in patients with major
LARS [41, 40, 45, 46].

In addition to time-related factors, alcohol consumption
negatively affected global QoL after surgery (p = 0.04).
Quezada-Diaz et al. [47] also reported that drinking alcohol
worsens postoperative symptoms, significantly impairing
digestive function and bowel control, and reducing fatigue
and physical functioning scores [44]. Moreover, a history
of smoking was linked to higher risk of postoperative
complications and about a 7-point decrease in global QoL,
although this was only found in the univariate model [44].
Among 58 patients receiving adjuvant chemotherapy;, all
had significantly lower QoL due to side effects causing
rehospitalization, prolonged treatment, financial burden,
and psychological distress. Many patients had to delay
treatment because of intolerance or exhaustion, and some
refused further therapy after 2 to 3 cycles. Custers [44] and
Chandra [48] also confirmed that chemotherapy-induced
fatigue and gastrointestinal issues reduce global QoL.

Notably, major LARS was the strongest factor
affecting global QoL, impacting all dimensions, especially
physical, social, and emotional functioning. Multivariable
regression showed major LARS reduced global QoL
by 25.3 points at 12 months (p < 0.001), while minor
LARS had no significant effect. These finding aligns with
previous studies by Battersby [17], Juul [40], and Kooten
[43], who reported that fecal incontinence and urgency
significantly impair QoL. Although major LARS rates
declined over time, it remained at 58.4% at 12 months,
with only 8.3% reporting no distress. This rate was lower
than Laursen (65.4%) [49], but higher than Pieniowski
[50], Emmertsen (56,3%) [9] and Hughes (55,9%) [51].
In Vietnam, Thien [42] reported a reduction to 36% after
6 months, and Vu et al. [46] noted a sharp drop from
58.4% to 14.5% at 12 months. Overall, our 12-month
prevalence exceeded the 30-50% range in several Asian
countries [52, 48, 45].

Identifying both direct and indirect factors influencing
global QoL after surgery is essential, especially those
mediated through LARS. Prolonged LARS can lead
to severe physical and mental decline [8, 53, 12, 35],
often resulting from multimodal treatments that increase
functional complications. Patients aged 41-50 had a
significantly higher risk of major LARS (P = 0.04),
similar to Homma’s findings. Thus, screening should
include all age groups. T3 tumors located <5 cm from
the anal verge also increased LARS risk due to deep
invasion [54, 17]. Moreover, radiotherapy remained the
strongest risk factor for LARS [11, 7, 10, 55]. In our study,
patients who received radiotherapy had lower global
QoL scores, particularly those with complications such
as anal ulceration or hemorrhagic colitis. Chemotherapy
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was also associated with a higher risk of major LARS
(P=0.01). The adverse effects of chemotherapy are toxic
to the gastrointestinal tract, increasing mucosal injury and
worsening LARS severity [56, 57].

Our results showed that although physical function
gradually improved over time after surgery, issues
related to social reintegration and financial difficulties
persisted. Previous findings have also suggested that
gastrointestinal-bowel dysfunction after treatment,
particularly in patients with LARS, may reduce the
ability to return to work, increase economic burden,
and negatively affect QoL [58]. Additionally, a study in
Thailand reported that cultural-social factors, such as
support from extended family and religious beliefs, play
an important role in reducing anxiety, depression, and
stigma among rectal cancer patients with a stoma [59].
These findings highlight the importance of strategically
managing LARS-related symptoms, mobilizing family
community support, and enhancing psychosocial support
activities to help patients reintegrate into society, return
to normal life sooner, and reduce the financial burden in
the postoperative period.

The study closely monitored the recovery process and
changes in patients’ overall health through the QoL scale
at five postoperative time points. This allowed physicians
and nurses to more easily monitor and adjust care plans,
which holds practical value in patient care strategies after
surgery. In addition, the study identified an independent
factor affecting QoL and clarified indirect impacts through
LARS. These findings offer practical evidence for stage-
specific postoperative care, early LARS screening, and
symptom management to improve QoL and help patients
adapt to functional changes following sphincter-preserving
surgery for low rectal cancer. However, the single-center
design and small sample size limit generalizability. QoL
data were self-reported and may have been influenced by
psychological factors or fatigue. Although the follow-up
lasted 12 months, this may not have been sufficient to
capture long-term complications. Moreover, the study
did not include a control or comparison group, such
as patients with permanent colostomy or those treated
with alternative surgical techniques. This limitation may
have implications for internal validity, particularly in
interpreting functional outcomes. Future research should
expand to multicenter designs, comprehensively assess
other functions such as urogenital and sleep quality, and
include longer follow-up periods (around 5 years) to better
capture factors affecting QoL after surgery.

In conclusion, QoL in patients with LRC undergoing
LAR declined sharply in the first 3 months and
gradually improved over time, but did not fully
recover after 12 months, especially in terms of social
functioning and financial difficulty. Major LARS was
the key factor associated with impaired QoL, with a
high persistence rate after one year. Factors such as
adjuvant chemoradiotherapy, alcohol consumption, and
age group 41 to 50 were associated with an increased
risk of major LARS. Therefore, multidisciplinary
coordination is required for regular LARS screening,
preoperative counseling for high-risk groups, and early
management of bowel dysfunction. Developing stage-
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specific postoperative care strategies, particularly in the
first 3 months, along with bowel rehabilitation programs
and psychosocial support, is essential.

Author Contribution Statement

Conceptualization: Ly Huu Phu, Ung Van Viet;
Methodology: Hoang Danh Tan, Ho Tat Bang; Formal
analysis: Nguyen Trung Tin, Ly Huu Phu, Nguyen Viet
Binh; Supervision: Ung Van Viet, Hoang Danh Tan;
Writing-original draft: Ly Huu Phu, Ung Van Viet; Writing
- review & editing: All Authors.

Acknowledgements

Funding
The authors received no financial support for the
research, authorship, and/or publication of this article.

Ethical Declaration

This study was approved by the Ethics Committee
of the University of Medicine and Pharmacy at Ho Chi
Minh City, with approval number 295/ HPDD-DHYD,
dated March 10, 2022.

Conflict of interest
The authors have no potential conflicts of interest to
disclose.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global cancer statistics 2020: Globocan
estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-
49. https://doi.org/10.3322/caac.21660.

2. Christensen P, Im Baeten C, Espin-Basany E, Martellucci J,
Nugent KP, Zerbib F, et al. Management guidelines for low
anterior resection syndrome - the manuel project. Colorectal
Dis. 2021;23(2):461-75. https://doi.org/10.1111/codi.15517.

3. Feeney G, Sehgal R, Sheehan M, Hogan A, Regan M,
Joyce M, et al. Neoadjuvant radiotherapy for rectal cancer
management. World J Gastroenterol. 2019;25(33):4850-69.
https://doi.org/10.3748/wjg.v25.133.4850.

4. Glynne-Jones R, Wyrwicz L, Tiret E, Brown G, Rodel C,
Cervantes A, et al. Rectal cancer: Esmo clinical practice
guidelines for diagnosis, treatment and follow-up. Ann
Oncol. 2017;28(suppl_4):1v22-iv40. https://doi.org/10.1093/
annonc/mdx224.

5. Hashiguchi Y, Muro K, Saito Y, Ito Y, Ajioka Y, Hamaguchi
T, et al. Japanese society for cancer of the colon and rectum
(jscer) guidelines 2019 for the treatment of colorectal cancer.
Int J Clin Oncol. 2020;25(1):1-42. https://doi.org/10.1007/
s10147-019-01485-z.

6. Chen TY, Wiltink LM, Nout RA, Meershoek-Klein Kranenbarg
E, Laurberg S, Marijnen CA, et al. Bowel function 14 years
after preoperative short-course radiotherapy and total
mesorectal excision for rectal cancer: Report of a multicenter
randomized trial. Clin Colorectal Cancer. 2015;14(2):106-
14. https://doi.org/10.1016/j.clcc.2014.12.007.

7. Couwenberg AM, Burbach JPM, van Grevenstein WMU,
Smits AB, Consten ECJ, Schiphorst AHW, et al. Effect
of neoadjuvant therapy and rectal surgery on health-
related quality of life in patients with rectal cancer



DOI:10.31557/APJCP.2025.26.12.4601

Quality of Life after Laparoscopic Sphincter-Preserving Total Mesorectal Excision

during the first 2 years after diagnosis. Clin Colorectal
Cancer. 2018;17(3):e499-e512. https://doi.org/10.1016/j.
clec.2018.03.0009.

8. Eid Y, Bouvier V, Menahem B, Thobie A, Dolet N, Finochi

M, et al. Digestive and genitourinary sequelae in rectal
cancer survivors and their impact on health-related quality
oflife: Outcome of a high-resolution population-based study.
Surgery. 2019;166(3):327-35. https://doi.org/10.1016/].
surg.2019.04.007.

9. Emmertsen KJ, Laurberg S, Rectal Cancer Function Study

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

G. Impact of bowel dysfunction on quality of life after
sphincter-preserving resection for rectal cancer. Br J Surg.
2013;100(10):1377-87. https://doi.org/10.1002/bjs.9223.
Croese AD, Lonie JM, Trollope AF, Vangaveti VN, Ho YH.
A meta-analysis of the prevalence of low anterior resection
syndrome and systematic review of risk factors. Int J Surg.
2018;56:234-41. https://doi.org/10.1016/1.ijsu.2018.06.031.
Bregendahl S, Emmertsen K, Lous J, Laurberg S. Bowel
dysfunction after low anterior resection with and without
neoadjuvant therapy for rectal cancer: A population-based
cross-sectional study. Colorectal disease. 2013;15(9):1130-9.
https://doi.org/10.1111/codi.12244

Arraras JI, Suarez J, Arias-de-la-Vega F, Vera R, Ibanez
B, Asin G, et al. Quality of life assessment by applying
eortc questionnaires to rectal cancer patients after surgery
and neoadjuvant and adjuvant treatment. Rev Esp Enferm
Dig. 2013;105(5):255-61. https://doi.org/10.4321/s1130-
01082013000500003.

Van NT, Thuong NT, Nhung PT, Tam NTM. Assessment
of quality of life and associated factors in cancer patients
undergoing chemotherapy. Vietnam Journal of Preventive
Medicine. 2022;32(2):203-9. https://doi.org/10.1016/j.
vjpm.2022.02.003.

Dinnewitzer A, Jager T, Nawara C, Buchner S, Wolfgang
H, Ofner D. Cumulative incidence of permanent stoma after
sphincter preserving low anterior resection of mid and low
rectal cancer. Dis Colon Rectum. 2013;56(10):1134-42.
https://doi.org/10.1097/DCR.0b013e31829¢f472.

Celerier B, Denost Q, Van Geluwe B, Pontallier A, Rullier E.
The risk of definitive stoma formation at 10 years after low
and ultralow anterior resection for rectal cancer. Colorectal
disease. 2016;18(1):59-66. https://doi.org/10.1111/
codi.13124.

Liu F, Hou S, Gao ZD, Shen ZL, Ye YJ. Cross-sectional
study of low anterior resection syndrome in patients who
have survived more than 5 years after sphincter-preserving
surgery for rectal cancer. ZZhonghua Wei Chang Wai
Ke Za Zhi. 2023;26(3):283-9. https://doi.org/10.3760/
cma.j.cn441530-20220914-00384.

Battersby NJ, Bouliotis G, Emmertsen KJ, Juul T, Glynne-
Jones R, Branagan G, et al. Development and external
validation of a nomogram and online tool to predict bowel
dysfunction following restorative rectal cancer resection:
The polars score. Gut. 2018;67(4):688-96. https://doi.
org/10.1136/gutjnl-2016-312695.

Jimenez-Gomez LM, Espin-Basany E, Trenti L, Marti-
Gallostra M, Sanchez-Garcia JL, Vallribera-Valls F, et al.
Factors associated with low anterior resection syndrome
after surgical treatment of rectal cancer. Colorectal Disease.
2018;20(3):195-200. https://doi.org/10.1111/codi.13901.
Byrne C, Griffin A, Blazeby J, Conroy T, Efficace F. Health-
related quality of life as a valid outcome in the treatment of
advanced colorectal cancer. Eur J Surg Oncol. 2007;33 Suppl
2:S95-104. https://doi.org/10.1016/j.€js0.2007.10.003.
Fournier E, Jooste V, Woronoff AS, Quipourt V, Bouvier
AM, Mercier M. Health-related quality of life is a
prognostic factor for survival in older patients after

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

colorectal cancer diagnosis: A population-based study. Dig
Liver Dis. 2016;48(1):87-93. https://doi.org/10.1016/j.
dld.2015.09.006.

Montazeri A. Quality of life data as prognostic indicators
of survival in cancer patients: An overview of the literature
from 1982 to 2008. Health Qual Life Outcomes. 2009;7:102.
https://doi.org/10.1186/1477-7525-7-102.

Vietnam UNPFU. Population aging; 2024. Available from:
https://vietnam.unfpa.org/en/topics/population-aging.
Accessed 2024 Dec 16.

Fairclough DL. Quality of life, cancer investigation, and
clinical practice. Cancer Invest. 1998;16(7):478-84. https://
doi.org/10.3109/07357909809011702.

Smith BJ, Tang KC, Nutbeam D. Who health promotion
glossary: New terms. Health Promot Int. 2006;21(4):340-5.
https://doi.org/10.1093/heapro/dal033.

Bordeianou L, Maguire LH, Alavi K, Sudan R, Wise PE,
Kaiser AM. Sphincter-sparing surgery in patients with low-
lying rectal cancer: Techniques, oncologic outcomes, and
functional results. J Gastrointest Surg. 2014;18(7):1358-72.
https://doi.org/10.1007/s11605-014-2528-y.

Mai-Phan TA, Pham VQ. Validation of the vietnamese
version of the low anterior resection syndrome score
questionnaire. Ann Coloproctol. 2024;40(6):588-93. https://
doi.org/10.3393/ac.2022.00514.0073.

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull
A, Duez NJ, et al. The european organization for research
and treatment of cancer qlq-c30: A quality-of-life instrument
for use in international clinical trials in oncology. J Natl
Cancer Inst. 1993;85(5):365-76. https://doi.org/10.1093/
jnci/85.5.365.

Chau NTQ, Tuan NM, Nhai NT, Ngan NT, Ngoc TB. Chat
luong cude séng cua bénh nhan ung thu dai truc trang diéu
tri tai trung tam ung budu Thai Nguyén [Quality of life of
colorectal cancer patients treated at Thai Nguyen Oncology
Center]. Tap chi Y hoc Cong d@)ng. 2021;62(4):97-104. [in
Vietnamese].https://doi.org/10.52163/yhed.v62i4.116.
Nguyen TT, Vu TP, Bui TTH. Study on quality of life in
cancer patients treated with chemotherapy at the department
of oncology, general hospital of bac ninh province in 2021.
Journal of Preventive Medicine. 2021;31(12):61-7.
Emmertsen KJ, Laurberg S. Low anterior resection syndrome
score: Development and validation of a symptom-based
scoring system for bowel dysfunction after low anterior
resection for rectal cancer. Ann Surg. 2012;255(5):922-8.
https://doi.org/10.1097/SLA.0b013e31824f1c21.

Fayers P, Aaronson NK, Bjordal K, Groenvold M, Curran
D, Bottomley A. Eortc qlg-c30 scoring manual. Brussels:
European Organisation for Research and Treatment of
Cancer; 2001.

Nguyen TT, Ha NX, Vo NT, Mai NK, Cao MH, Le HA, et al.
KHAO SAT CHAT LUONG CUOC SONG CUA NGUOI
BENH UNG THU BIEU MO TE BAO GAN SAU PHAU
THUAT CAT GAN TAI BENH VIEN PAI HQC Y DUGC
THANH PHO HO CHi MINH [Quality of life survey of
patients with hepatocellular carcinoma after hepatectomy
at University of Medicine and Pharmacy Hospital, Ho Chi
Minh City]. Tap chi Y hoc Viét Nam. 2024 Jul 10;540(1).
[in Vietnamese].

Walming S, Asplund D, Bock D, Gonzalez E, Rosenberg J,
Smedh K, et al. Quality of life in patients with resectable
rectal cancer during the first 24 months following
diagnosis. Colorectal Dis. 2020;22(12):2028-37. https://doi.
org/10.1111/codi.15343.

Group AS. Health-related quality of life and psychological
distress among cancer survivors in southeast asia: Results
from a longitudinal study in eight low- and middle-

Asian Pacific Journal of Cancer Prevention, Vol 26 4609



Ly Huu Phu et al

income countries. BMC Med. 2017;15(1):10. https://doi.
org/10.1186/s12916-016-0768-2.

35. Moseholm E, Rydahl-Hansen S, Overgaard D, Wengel
HS, Frederiksen R, Brandt M, et al. Health-related quality
of life, anxiety and depression in the diagnostic phase of
suspected cancer, and the influence of diagnosis. Health
Qual Life Outcomes. 2016;14:80. https://doi.org/10.1186/
$12955-016-0484-9.

36. Cheng V, Oveisi N, McTaggart-Cowan H, Loree JM, Murphy
RA, De Vera MA. Colorectal cancer and onset of anxiety
and depression: A systematic review and meta-analysis.
Curr Oncol. 2022;29(11):8751-66. https://doi.org/10.3390/
curroncol29110689.

37. Kinoshita Y, Chishaki A, Kawamoto R, Manabe T, Ueki T,
Hirata K, et al. A longitudinal study of gender differences
in quality of life among japanese patients with lower rectal
cancer treated with sphincter-saving surgery: A l-year
follow-up. World J Surg Oncol. 2015;13:1-14. https://doi.
org/10.1186/312957-015-0485-x

38. Asnong A, D’Hoore A, Wolthuis A, Van Molhem Y, Van
Geluwe B, Laenen A, et al. Physical activity levels after
low anterior resection for rectal cancer: One-year follow-
up. BMC Public Health. 2021;21(1):2270. https://doi.
org/10.1186/s12889-021-12311-5.

39. Keane C, Fearnhead NS, Bordeianou L, Christensen P,
Espin Basany E, Laurberg S, et al. International consensus
definition of low anterior resection syndrome. Colorectal
Disease. 2020;22(3):331-41. https://doi.org/10.1111/
codi.14957.

40. Juul T, Ahlberg M, Biondo S, Emmertsen KJ, Espin E,
Jimenez LM, et al. International validation of the low anterior
resection syndrome score. Ann Surg. 2014;259(4):728-34.
https://doi.org/10.1097/SLA.0b013e31828fac0b.

41. Cheong C, Oh SY, Choi SJ, Suh KW. Ultralow anterior
resection and coloanal anastomosis for low-lying rectal
cancer: An appraisal based on bowel function. Dig Surg.
2019;36(5):409-17. https://doi.org/10.1159/000490899.

42. Ho HT. Panh gia hoi chung ct tryc trang thdp & bénh nhan
céit toan bd mac treo trang qua nga hdu mon [Assessment of
low anterior resection syndrome in patients undergoing total
mesorectal excision via the anal approach]. Journal of Clinical
Medicine- Hue Central Hospital. 2021;68(68):104-10. [ in
Vietnamese].https://doi.org/10.38103/jcmhch.2021.68.15.

43. van Kooten RT, Algie JPA, Tollenaar R, Wouters M, Putter
H, Peeters K, et al. The impact on health-related quality
of a stoma or poor functional outcomes after rectal cancer
surgery in dutch patients: A prospective cohort study. Eur J
Surg Oncol. 2023;49(9):106914. https://doi.org/10.1016/j.
€js0.2023.04.013.

44. Custers PA, van der Sande ME, Grotenhuis BA, Peters
FP, van Kuijk SMJ, Beets GL, et al. Long-term quality
of life and functional outcome of patients with rectal
cancer following a watch-and-wait approach. JAMA
Surg. 2023;158(5):¢230146. https://doi.org/10.1001/
jamasurg.2023.0146.

45. Homma 'Y, Mimura T, Koinuma K, Horie H, Lefor AK, Sata N.
Low anterior resection syndrome: Incidence and association
with quality of life. Annals of Gastroenterological Surgery.
2024;8(1):114-23. https://doi.org/10.1002/ags3.12724.

46. Ham QV, Mai PTA, Nguyen VH. Low anterior resection
syndrome in rectal cancer patients undergoing proctectomy.
Vietnam Medical Journal. 2022;520:203-13.

47. Quezada-Diaz FF, Elfeki H, Emmertsen KJ, Pappou EP,
Jimenez-Rodriguez R, Patil S, et al. Comparative analysis
of the memorial sloan kettering bowel function instrument
and the low anterior resection syndrome questionnaire for
assessment of bowel dysfunction in rectal cancer patients

4610 4sian Pacific Journal of Cancer Prevention, Vol 26

48.

after low anterior resection. Colorectal Dis. 2021;23(2):451-
60. https://doi.org/10.1111/codi.15515.

Chandramohan K, Jacob AT, Muralee M, Sudham MW,
Mayadevi L, Balakrishnan S. Low anterior resection
syndrome and quality of life of patients after sphincter
preservation surgery: A prospective study. Cureus.
2024;16(5):¢60059. https://doi.org/ 10.7759/cureus.60059.

49. Laursen BS, Serensen GK, Majgaard M, Jensen LB, Jacobsen

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

KI, Kjer DK, et al. Coping strategies and considerations
regarding low anterior resection syndrome and quality
of life among patients with rectal cancer; a qualitative
interview study. Front Oncol. 2022;12:1040462. https://doi.
org/10.3389/fonc.2022.1040462.

Pieniowski EHA, Nordenvall C, Johar A, Palmer G, Tumlin
Ekelund S, Lagergren P, et al. Defunctioning stoma in rectal
cancer surgery - a risk factor for low anterior resection
syndrome? Eur J Surg Oncol. 2022;48(12):2518-24. https://
doi.org/10.1016/j.€js0.2022.06.025.

Hughes DL, Cornish J, Morris C, Group LTM. Functional
outcome following rectal surgery-predisposing factors
for low anterior resection syndrome. Int J Colorectal Dis.
2017;32(5):691-7. https://doi.org/10.1007/s00384-017-
2765-0.

Miura T, Sakamoto Y, Morohashi H, Yoshida T, Sato
K, Hakamada K. Risk factor for permanent stoma and
incontinence quality of life after sphincter-preserving
surgery for low rectal cancer without a diverting stoma.
Ann Gastroenterol Surg. 2018;2(1):79-86. https://doi.
org/10.1002/ags3.12033.

Alwi F, Setiawan IS, Asrizal A. Quality of life of
persons with permanent colostomy: A phenomenological
study. J Coloproctol. 2018;38. https://doi.org/10.1016/j.
jc01.2018.06.001.

Alavi M, Wendel CS, Krouse RS, Temple L, Hornbrook
MC, Bulkley JE, et al. Predictors of bowel function in
long-term rectal cancer survivors with anastomosis. Ann
Surg Oncol. 2017;24(12):3596-603. https://doi.org/10.1245/
$10434-017-6017-x.

Ashburn JH, Kalady MF. Radiation-induced problems in
colorectal surgery. Clin Colon Rectal Surg. 2016;29(2):85-
91. https://doi.org/10.1055/s-0036-1580632.

Akbarali HI, Muchhala KH, Jessup DK, Cheatham S.
Chemotherapy induced gastrointestinal toxicities. Adv
Cancer Res. 2022;155:131-66. https://doi.org/10.1016/
bs.acr.2022.02.007.

Xu LL, Cheng TC, Xiang NJ, Chen P, Jiang ZW, Liu XX.
Risk factors for severe low anterior resection syndrome in
patients with rectal cancer undergoing sphincter-preserving
resection: A systematic review and meta-analysis. Oncol
Lett. 2024;27(1):30. https://doi.org/10.3892/01.2023.14163.
Lim CYS, Laidsaar-Powell RC, Young JM, Kao SC, Zhang
Y, Butow P. Colorectal cancer survivorship: A systematic
review and thematic synthesis of qualitative research.
Eur J Cancer Care (Engl). 2021;30(4):e13421. https://doi.
org/10.1111/ecc.13421.

Sritan S. Factors contributing to the quality of life among
thai patients diagnosed with colorectal cancer with a stoma:
An integrative review. J Adv Nurs. 2023;79(1):1-14. https://
doi.org/10.1111/jan.15460.

Glolel

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.



