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AIM: This study aimed to explore the incidence and risk factors of low anterior resection syndrome (LARS) in patients undergoing
preventive colostomy following laparoscopic rectal cancer surgery. Additionally, the outcomes of LARS were analyzed to provide
evidence for effective prevention and treatment strategies.

METHODS: The medical records of 143 patients with laparoscopic rectal cancer who underwent preventive ostomy at the Zhujiang
Hospital of Southern Medical University between January 2020 and October 2022 were retrospectively reviewed. All patients underwent
ostomy reversal within 2 to 6 months post-surgery. The LARS score scale was used to evaluate the occurrence of LARS at 3, 6, and
12months post-surgery. Based on LARS scores, patients were divided into LARS and non-LARS groups. Clinical characteristics,
including gender, TNM stage, and other related data, were compared between the two groups. Multivariate logistic regression analysis
was conducted to identify risk factors for LARS, and the predictive performance of the regression model was evaluated using the receiver
operating characteristic (ROC) curve.

RESULTS: The LARS score demonstrated a significant decrease over time after surgery (p < 0.05). LARS was identified in 80 patients
(55.94%) at 3 months post-surgery, with no new cases reported after this period. Statistically significant differences between the LARS
and non-LARS groups were observed in body mass index (BMI), tumor distance from the anal margin, postoperative anastomotic fistula,
and the timing of ostomy reversal (p < 0.05). The ROC curve analysis revealed that the logistic regression model predicting LARS had
an area under the curve (AUC) of 0.809 (95% CI: 0.735-0.870), with a sensitivity of 76.25% and a specificity of 79.37%. Among the
LARS patients 3 months post-surgery, 73.75% (59/80) showed improvement by 12 months. The improvement rate in patients with mild
LARS (87.93%) was significantly higher than in those with severe LARS (36.36%) (p < 0.05).

CONCLUSIONS: The incidence of LARS is relatively high in patients undergoing preventive ostomy after laparoscopic rectal cancer
surgery. Key factors associated with LARS include BMI, tumor distance from the anal margin, postoperative anastomotic fistula, and the
timing of ostomy reversal. Over time, the incidence of LARS decreases, and outcomes improve, especially in patients with mild LARS.

Keywords: laparoscopic rectal cancer; preventive ostomy; low anterior resection syndrome; risk factors; outcomes

and defecation urgency, collectively termed low anterior re-
section syndrome (LARS). These symptoms significantly
impair the postoperative quality of life in patients with col-
orectal cancer [4,5].

Introduction

Colorectal cancer ranks third in incidence among the 2.3

million new cancer cases reported globally in 2020 and is
second only to lung cancer in cancer-related mortality [1].
Although the overall incidence of colorectal cancer has sta-
bilized or declined, it continues to rise among individuals
aged 50 years or younger [2]. Surgical resection remains
the cornerstone of rectal cancer treatment, and there is a
growing demand for anal-preserving procedures driven by
the increasing prevalence of the disease in younger popu-
lations [3]. However, anal preservation does not guarantee
normal bowel function post-surgery. Many patients experi-
ence symptoms such as gas or stool incontinence, diarrhea,
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A meta-analysis reported that the prevalence of LARS after
colorectal cancer surgery is 49.7%, with contributing fac-
tors including low tumor and anastomotic height, radiother-
apy, postoperative anastomotic fistula, and stoma insuffi-
ciency [6]. Similarly, Muttillo ef al. [7] reported an overall
prevalence of LARS of 31% and identified tumor distance
from the anal verge and tumor expansion as independent
predictors of LARS. While numerous studies have explored
the prevalence and risk factors of LARS, limited attention
has been given to its occurrence in patients undergoing in-
traoperative prophylactic stoma creation.

Given that anastomotic fistula is a risk factor for LARS,
prophylactic stomas are primarily recommended during
surgery to prevent anastomotic fistula or mitigate its symp-
toms. However, the impact of prophylactic stomas on
LARS remains inconclusive, with debates surrounding
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whether they effectively reduce or alleviate LARS and
whether the psychological and emotional burden of a stoma
outweighs its balance [8,9].

This study aimed to analyze the incidence and risk factors
of LARS in patients undergoing prophylactic stoma after la-
paroscopic rectal cancer surgery. Additionally, it assessed
the progression and regression of LARS symptoms over
time to provide valuable insights into the prevention and
management of LARS.

Information and Methodology
General Information

This study was a retrospective case-control analysis. Pa-
tients were included in the study if they met the follow-
ing criteria: (1) Postoperative pathological confirmation of
low rectal cancer; (2) Age >18 years and first-time di-
agnosis; (3) Underwent laparoscopic rectal cancer resec-
tion, following the principles of total mesorectal excision,
with prophylactic stoma intervention during surgery; (4)
Completed ileostomy reversal within 2—6 months postop-
eratively; (5) Predicted survival time >12 months post-
surgery, with follow-up completed for at least 12 months;
(6) Availability of complete clinical data.

Patients were excluded from the study based on the follow-
ing conditions: (1) Presence of acute or chronic infections
or other malignant tumors before surgery; (2) History of
medical conditions affecting rectal or anal function, such as
pelvic injuries or chronic constipation; (3) Severe preopera-
tive events, such as intestinal perforation due to tumors; (4)
Recurrence or distant metastasis after surgery; (5) Psychi-
atric illnesses or other factors impairing effective commu-
nication; and (6) Inability or refusal to participate in follow-
up or loss to follow-up during the study period.

The study retrospectively included rectal cancer patients ad-
mitted to the Zhujiang Hospital of Southern Medical Uni-
versity between January 2020 and October 2022. The sam-
ple size was calculated using the multifactor analysis sam-
ple estimation method [10]. The recommended sample size
was 5-10 times the number of independent variables, with
an additional 10%—-15% included to account for potential
invalid responses. Based on this calculation, the required
sample size was estimated to be between 82 and 156 cases.
After applying the inclusion and exclusion criteria, 143 pa-
tients were enrolled. This study was conducted in com-
pliance with the principles outlined in the Declaration of
Helsinki and was approved by the Medical Ethics Commit-
tee of Zhujiang Hospital of Southern Medical University
(approval number: 2024-KY-094-03). All participants pro-
vided informed consent.

Surgical Methods

(1) Laparoscopic Rectal Cancer Resection

All patients underwent laparoscopic rectal cancer resection
under general anesthesia combined with epidural anesthe-
sia. After successful anesthesia induction, patients were

positioned in a modified lithotomy position, and a five-
port laparoscopic technique was applied. The surgical area
was exposed, and the middle approach to Toldt’s left fascia
plane was used. Blood vessels at the origin of the mesen-
teric arteries and veins were carefully dissected, and the
sigmoid colon and mesentery were mobilized. The splenic
flexure of the colon was freed as needed. The sacrorectal
ligament was incised to create a plane down to the anorectal
muscle.

Dissection proceeded along the pelvic wall, freeing the rec-
tal mesenteric space while carefully protecting the adjacent
nerves and the ureters. The peritoneum was incised at the
rectovesical pouch and freed along the mesenteric space.
In female patients, the posterior vaginal wall was protected,
while in male patients, the prostate and seminal vesicle were
protected. Dunn’s fascia was incised and separated to ex-
pose the rectal wall. Dissection extended approximately 3
cm from the distal tumor and rectum margins to ensure on-
cologic safety. The sigmoid colon and mesentery were re-
sected after mobilization, and the tumor lesion was excised.
The proximal intestinal lumen was cleaned, and intestinal
anastomosis was performed. Bleeding at the anastomotic
site was assessed and managed. For the proximal bowel,
clean management is performed, followed by bowel anas-
tomosis, ensuring the anastomosis site is hemostatic and se-
cure. The pelvic cavity is washed, defects in the mesentery
are sutured intermittently, and a drainage tube is placed.

(2) Prophylactic Stoma

A circular incision (3—4 cm) was made at the McBurney’s
point. The central skin was excised, and the subcutaneous
tissues were incised layer by layer to reach the peritoneum.
The peritoneum was incised, and intestinal forceps were
introduced into the abdominal cavity through the stoma.
The ileum was clamped 20-30 cm proximal to the ileocecal
valve and pulled approximately 4 cm outside the abdomi-
nal cavity. The intestinal wall was then fixed to create a
double-lumen stoma. Stoma reversal was performed 2—6
months postoperatively.

Follow-up and LARS Assessment

Postoperative follow-up was conducted via telephone inter-
views or outpatient clinic visits. LARS was assessed at 3,
6, and 12 months following stoma reversal using the val-
idated LARS scoring scale [11]. The scale evaluates five
domains, including urgency of defecation and gas inconti-
nence, with a total score ranging from 0 to 42 points and a
critical value of 20 points. Scores of 0-20, 21-29, and 30—
42 points correspond to no, mild, and severe LARS, respec-
tively [12]. The reliability and validity of the LARS scoring
scale in assessing rectal cancer outcomes have been well-
documented. Based on the scores, patients were divided
into LARS and non-LARS groups for further analysis.
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Table 1. Postoperative LARS scores and incidence [ = s].

Post oper- Urgency of Flatus Diarrhea Fecal Frequency of Total score LARS occurrence
ative time defecation incontinence (0-3) aggregation defecation (0-42) cases (%)
(months) (0-16) (0-7) (0-11) (0-5)

3 7.36 + 1.00 4.90 + 0.98 1.93 £ 0.27 7.02 + 0.40 3.50 + 0.96 2471 £5.13 80 (55.94, 80/143)
6 6.45 £ 0.64 4.50 £0.38 1.30 £0.17 5.01 £1.14 2.85+0.58 20.11 £ 3.50* 55 (38.46, 55/143)*
12 6.00 £ 0.32 416+ 0.23 1.40 + 0.20 4.68 £+ 1.06 2.70 + 0.24 18.94 4 2.98*# 28 (19.58, 28/143)*#
For x2 / / / / 84.120 40.151
p-value / / / / <0.001 <0.001

Note: LARS, low anterior resection syndrome; Comparing 3 months postoperatively, *p < 0.05; comparing 6 months postoperatively, #p < 0.05.

Data Collection and Observation Indices

Data from patients in the LARS and non-LARS groups
were collected through electronic medical records and face-
to-face interviews. The collected variables include demo-
graphic and clinical characteristics (gender, age, and body
mass index (BMI)), comorbidities (presence of diabetes
mellitus or hypertension), tumor-related factors (tumor di-
ameter, TNM classification, degree of differentiation, pre-
operative radiotherapy, and distance of the tumor from the
anal margin), and surgical and postoperative factors (du-
ration of the operation, timing of urethral removal post-
surgery, presence of postoperative anastomotic fistula, and
the timing of prophylactic stoma reversal).

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statis-
tics 24.0 Simple Chinese Version (SPSS Inc., Armonk,
NY, USA). The language version did not affect the results
or methods. Categorical data were expressed as frequen-
cies and percentages (%), and comparisons between groups
were performed using the chi-square (x?) test. Continuous
data were expressed as mean =+ standard deviation (T =+ s)
if they met normal distribution, and comparisons were con-
ducted using the independent #-test. LARS scores at mul-
tiple time points were analyzed using repeated-measures
Analysis of Variance (ANOVA). Logistic regression anal-
ysis was employed to identify factors associated with the
occurrence of LARS, with variables showing statistical sig-
nificance (p < 0.05) in univariate analyses included as in-
dependent variables in the model.

To assess the predictive accuracy of the model for LARS,
the likelihood ratio of the x? test, goodness-of-fit test, and
receiver operating characteristic (ROC) curve analysis were
performed. Statistical significance was set at o = 0.05, with
p < 0.05 considered as a significant difference.

Results
Patient Demographics and Incidence of LARS

A total of 143 patients were included in the study, compris-
ing 81 males and 62 females, with ages ranging from 30
to 86 (mean: 54.24 + 10.42 years). The BMI was 24.14
+ 3.10 kg/m? (17-30 kg/m?). Tumor diameters were >5
cm in 65 cases and <5 cm in 78 cases. TNM classifica-
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tion was as follows: stage I (33 cases), stage II (72 cases),
and stage III (38 cases). Tumor differentiation was catego-
rized as low (42 cases), medium (81 cases), and high (20
cases). 3 months after the ileostomy reversal surgery, 80
cases (55.94%) of LARS occurred, with no new cases re-
ported after this period. Both the total LARS score and the
incidence of LARS decreased over time post-surgery (p <
0.05) (Table 1).

Unifactorial Analysis of LARS Incidence

Patients were divided into the LARS and non-LARS groups
based on the presence or absence of LARS 3 months af-
ter stoma reversal. Univariate analysis revealed that BMI,
tumor distance from the anal margin, postoperative anas-
tomotic fistula, and time to prophylactic stoma reversal
were statistically significant (p < 0.05). However, no
significant differences were observed in gender, age, co-
morbid diabetes mellitus or hypertension, tumor diameter,
TNM classification, tumor differentiation, preoperative ra-
diotherapy, surgical duration, or timing of postoperative
urinary catheter removal (p > 0.05) (Table 2).

Multivariate Logistic Regression Analysis of LARS
Incidence

Multivariate regression analysis included dependent vari-
ables which p < 0.05 from the univariate analysis. The
independent variables were the presence of LARS (1 = oc-
currence, 0 =no occurrence). BMI, tumor distance from the
anal margin, postoperative anastomotic fistula, and time to
prophylactic of stoma reversal were identified as indepen-
dent predictors for LARS (p < 0.05) (Table 3,4).

LARS Prediction Model and ROC Curve Analysis

A predictive model for LARS was constructed based on the
logistic regression analysis: Logit (P) =-5.394 + 0.210 x
BMI - 1.130 x tumor distance from the anal margin—1.568
X postoperative anastomotic fistula + 0. 659 x prophylac-
tic stoma reversal. The likelihood ratio of x? was 152.485
(degrees of freedom (DF) = 8, p < 0.001), suggesting the
model was statistically significant. The area under the curve
(AUC) for predicting the occurrence of LARS was 0.809
(95% CI: 0.735-0.870), with a sensitivity of 76.25% and
specificity of 79.37% (Fig. 1).
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Table 2. Univariate analysis of postoperative LARS incidence in patients with prophylactic stoma.

Variable LARS group (n=80) Non-LARS group (n=63) x2ort  p-value
Sex [cases (%)] / / 2.151 0.142
Male 41 (51.25) 40 (63.49) / /
Women 39 (48.75) 23 (36.51) / /
Age (years) 55.24 +10.36 53.00 £ 9.68 1.321 0.189
BMI (kg/m?) 25.05 +3.28 22.97+243 4.202 <0.001
Diabetes mellitus [cases (%)] 22 (27.50) 15 (23.81) 0.250 0.617
Hypertension [cases (%)] 16 (20.00) 13 (20.63) 0.009 0.925
Tumor diameter [cases (%)] / / 1.513 0.219
>5cm 40 (50.00) 25(39.68) / /
<5cm 40 (50.00) 38 (60.32) / /
TNM stage [cases (%)] / / 1.341 0.511
Stage I 21 (26.25) 12 (19.05) / /
Stage 11 40 (50.00) 32(50.79) / /
Stage 111 19 (23.75) 19 (30.16) / /
Tumor differentiation [cases (%)] / / 0.055 0.973
Low 23 (28.75) 19 (30.16) / /
Medium 46 (57.50) 35 (55.56) / /
High 11 (13.75) 9(14.28) / /
Preoperative radiotherapy [cases (%)] / / 0.510 0.475
Yes 26 (32.50) 17 (26.98)

No 54 (67.50) 46 (73.02) / /
Tumor distance o from anal margin [cases (%)] / / 21.443 <0.001
>5cm 20 (25.00) 40 (63.49) / /
<5cm 60 (75.00) 23 (36.51) / /
Surgery duration (minutes) 241.16 +23.28 236.89 +22.14 1.113 0.268
Postoperative urinary catheter removal time (hours) 40.20 +9.57 3734 £9.25 1.800 0.074
Postoperative anastomotic fistula [cases (%)] / / 12.520 <0.001
Yes 24 (30.00) 4(6.35) / /

No 56 (70.00) 59 (93.65) / /
Time to prevent stoma reversal (months) 3.83 £0.71 3.54 + 0.50 2.727 0.007

Note: LARS, low anterior resection syndrome; BMI, body mass index.

Table 3. Dependent variable assignments.
Variable

Value assignment

BMI

Tumor distance from anal margin

Original value entry
<S5em=1,>5cm=0
Yes=1,No=0

Original value entry

Postoperative anastomotic fistula

Time to prevention stoma retraction

Note: BMI, body mass index.

LARS Regression

Among the 80 patients with LARS 3 months post-stoma
reversal, 59 patients (73.75%, 59/80) improved within 12
months after surgery, while 21 patients (26.25%, 21/80)
showed no significant change. The overall regression rate
(i.e., improvement to no LARS) was significantly higher in
patients with mild LARS than in those with severe LARS
(improvement to mild LARS) (p < 0.001) (Table 5).

Discussion

LARS is a common complication following laparoscopic
rectal cancer resection, characterized by variable and un-

predictable symptoms. These symptoms typically stabi-
lize into a long-term functional state by 12 months post-
operatively [13]. However, persistent symptoms beyond
12 months may indicate permanent changes or chronic dis-
ease progression [14]. This study analyzed the occurrence
of LARS within a 12-month follow-up period, focusing on
patients with prophylactic stomas.

Previous studies have explored the relationship between
prophylactic stoma and LARS. Vogel et al. [15] reported
that ileostomy increases the risk of severe LARS (OR =
2.84) and that closure timing significantly influences sever-
ity. In contrast, other studies suggest that perioperative fac-
tors such as the choice of surgical approach, anastomosis re-
construction, and prophylactic stoma may significantly af-
fect postoperative bowel function. These factors are poten-
tially within the control of the surgeon, and theoretically,
they could reduce the impact of factors like prophylactic
stoma on LARS [16]. Liang et al. [17] showed that al-
though the overall incidence of LARS was similar between
patients with and without prophylactic stoma after laparo-
scopic rectal cancer, the incidence of severe LARS was sig-
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Table 4. Multivariate logistic regression analysis of postoperative LARS in patients with prophylactic ostomy.

Variable B SE  Waldx2 p-value OR 95% CI
BMI 0.210  0.073 8.340 0.004 1.233  1.070-1.422
Tumor >5 c¢cm from anal margin -1.130  0.407 7.704 0.006 0.323  0.145-0.717
No postoperative anastomotic fistula —1.568  0.614 6.525 0.011 0.208  0.063-0.694
Time to prevention stoma retraction 0.659  0.333 3.911 0.048 1.933  1.006-3.714
Constant -5.394 2177 6.139 0.013 0.005 —
Note: BMI, body mass index; OR, odds ratio; CI, confidence interval.
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Fig. 1. ROC curves for predictive factors of LARS. ROC, receiver operating characteristic.

nificantly lower in stoma patients (22.06% vs. 40.38%).
Additionally, the quality of life scores at 1 month postop-
eratively were significantly higher in patients with stoma
compared to those without. These findings suggest that
prophylactic stoma does not significantly increase the over-
all incidence of postoperative LARS in patients undergo-
ing laparoscopic rectal cancer surgery. Furthermore, it ap-
pears to reduce the incidence of severe LARS. Prophylac-
tic stomas may play a protective role in preventing postop-
erative LARS, likely by reducing anastomotic contamina-
tion with fecal matter, preventing local tissue infection, and
minimizing inflammatory responses. Timely stoma rever-
sal based on patient-specific conditions can further decrease
the severity of LARS [17]. The stoma can also be reduced
to mitigate the severity of LARS.

The present study aimed to investigate the occurrence of
postoperative LARS in patients with prophylactic stomas.
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Patients with low rectal cancer who underwent prophylac-
tic stomas were analyzed to identify factors associated with
LARS occurrence. At 3 months postoperatively, the inci-
dence of LARS in patients with prophylactic stomas was
55.94% and higher than the 27.2% and 40.7% reported by
Benliefal. [18] and Yan et al. [19], respectively. However,
it was lower than the 79.41% reported by Liang et al. [17]
and the 87-91% reported by Rubinkiewicz et al. [20] in pa-
tients undergoing total mesenteric resection or conventional
laparoscopic surgery. Variations in reported incidence may
reflect differences in sample size, geographic regions, or
surgical methods.

The pathogenesis of clinical LARS remains unclear, and
while many studies have explored its risk factors, few have
specifically focused on patients with prophylactic stomas.
In this study, logistic regression analysis identified several
independent risk factors for the occurrence of LARS in pa-
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Table 5. Comparison of improvement in LARS severity over 12 months.

6 Months after surgery (cases)

Severity level  Patients (n)

12 Months after surgery (cases)

Overall improvement rate within

12 months after surgery (%)

improvement  minimal change improvement  minimal change
Severe 22 3 19 5 14 36.36
Mild 58 24 34 27 7 87.93
x2 5.490 14.364 21.909
p-value 0.019 <0.001 <0.001

tients with prophylactic stomas three months after stoma re-
versal: (1) BMI: Previous research has shown that BMI is
associated with LARS occurrence following radical anus-
preserving surgery, with up to 76% of cases reported in pa-
tients with a BMI >20 kg/m? [21]. Consistent with these
findings, the present study identified BMI as an indepen-
dent risk factor for LARS (OR = 1.233). A higher BMI
may increase the likelihood of obesity and associated co-
morbidities such as hyperlipidemia. Additionally, elevated
BMI can increase pelvic pressure, complicating surgical
dissection and intestinal reconstruction. These factors hin-
der postoperative recovery of bowel function, increasing
susceptibility to LARS. (2) Tumor distance from the anal
margin: Tumor proximity to the anal margin was another
significant risk factor. Literature suggests that patients
with tumors <8 cm from the anal margin have a threefold
higher risk of developing LARS compared to those with tu-
mors >8 cm [22]. Similarly, Miacci et al. [23] identified
the anastomosis-to-anal margin distance as a predictor of
LARS occurrence. This study corroborates these findings,
showing that a tumor distance of >5 cm from the anal mar-
gin acts as a protective factor (OR = 0.323). Tumors closer
to the anal margin necessitate lower anastomotic positions,
which may increase the need for extensive tissue dissection
and inadvertently damage the anal canal or sphincter, in-
creasing the risk and severity of LARS. (3) Anastomotic fis-
tula: The absence of postoperative anastomotic fistulas was
found to be a protective factor against LARS (OR = 0.208),
which was consistent with the results of related studies [19].
Anastomotic fistulas can lead to localized abscesses, trigger
inflammation, increase rectal fibrin content, reduce anorec-
tal compliance, and exacerbate LARS. While prophylactic
stomas can mitigate the risk of anastomotic fistulas to some
extent, the necessity of two surgeries may result in addi-
tional trauma to the rectum and adjacent tissues, increasing
LARS incidence. (4) Prophylactic stoma reversal duration:
The timing of stoma reversal significantly affected LARS
occurrence. Xia et al. [24] found a relationship between
stoma reversal time and LARS occurrence (OR = 2.298);
the later the stoma reversal, the more it hinders bowel func-
tion recovery [25]. (5) Stoma closure timing: Closing a
stoma within 10 weeks has been associated with a reduced
risk of severe LARS [7]. In this study, the timing of stoma
retraction was associated with LARS occurrence (OR =
1.933). Delayed stoma reversal may prolong the period dur-
ing which the pelvic floor sphincter remains inactive, lead-

ing to muscle atrophy and diminished strength. This lack
of pelvic muscle engagement can impair bowel function, in-
creasing the risk of LARS. To mitigate this risk, it is recom-
mended that patients undergoing prophylactic stoma inter-
vention be closely observed for symptoms such as changes
in defecation patterns. Pelvic floor function should be as-
sessed regularly, and comprehensive interventions, includ-
ing pelvic floor muscle exercises, dietary adjustments, and
guided physical activities, should be implemented. Early
stoma reversal should be prioritized when clinically feasi-
ble, based on the overall condition and recovery process of
the patient. Additionally, this study constructed a predic-
tive model based on Logistic regression analysis, and ROC
curve analysis showed the area under the curve to be 0.809,
indicating that the model has some value in predicting the
occurrence of LARS after prophylactic stoma in rectal can-
cer patients.

A longitudinal analysis of LARS scores in this study re-
vealed that the total LARS score was significantly lower
at 6 and 12 months postoperatively compared to 3 months.
Correspondingly, the incidence of LARS was significantly
reduced at these later time points. These findings indicate
that patients with prophylactic stomas experience a gradual
improvement in LARS within 12 months postoperatively.
Notably, among patients with mild LARS at 3 months post-
operatively, 24 and 27 patients transitioned to no LARS at
6 and 12 months, respectively. In contrast, among patients
with severe LARS, only 3 and 5 transitioned to mild LARS
at these time points. These findings highlight that patients
with severe LARS have persistent clinical symptoms, war-
ranting focused clinical attention. Furthermore, the overall
improvement rate within 12 months after surgery was sig-
nificantly higher for mild LARS patients compared to those
with severe LARS (87.93% vs. 36.36%). These findings
suggest that mild LARS patients can resolve their symp-
toms through targeted interventions. Therefore, it is recom-
mended that clinical staff tailor treatment and rehabilitation
interventions to the severity of LARS symptoms observed
in individual patients.

While many tools are available for the clinical assessment
of LARS, the LARS scale remains widely used due to its
simplicity and reliability. However, its inherent subjectiv-
ity and limitations may introduce potential biases. Future
research should explore the integration of the LARS scale
with additional tools or complementary methods to improve
the accuracy and comprehensiveness of LARS assessment.
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Additionally, this study did not evaluate permanent changes
in gastrointestinal function beyond 12 months postopera-
tively. Prospective studies with extended follow-up periods
are needed to better understand the long-term outcomes of
LARS and further validate the findings of this study.

Conclusions

BMI, tumor distance from the anal margin, postoperative
anastomotic fistula, and timing of prophylactic stoma re-
traction are identified as independent risk factors influenc-
ing the development of LARS in patients with prophylac-
tic stomas after laparoscopic rectal cancer surgery. Addi-
tionally, the incidence of LARS decreases over time, with
significant improvement noted within the first 12 months
postoperatively.
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