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Purpose. The study aimed to assess the differential impact of managing
anastomotic leakage (AL) using diverting stoma versus non-diverting ap-
proaches on overall survival (OS) and disease-free survival (DFS) in pa-
tients with colorectal cancer (CRC) undergoing curative minimally inva-
sive surgery.

Methods. A retrospective analysis was conducted on patients who under-
went laparoscopic or robot-assisted minimally invasive colorectal surger-
ies at the National Taiwan University Hospital between January 2013 and
June 2023. The assessment of AL was based on the characteristics of in-
dwelling drainage and was confirmed through imaging or re-operation.
Data on demographics, clinicopathological features, and postoperative
outcomes were collected and analyzed.

Results. Out of 1,523 patients, 1,474 were eligible for the study after ex-
clusions. AL was identified in 84 patients (5.7%), with the median time to
onset at 8 days post-surgery. The observed 5-year OS rates across stages
I-IV were 94.1%, 55.8%, 62.5%, and 19.2%, respectively. The documented
S-year DFS rates for stages I-IV were 84.4%, 50.8%, 23.6%, and 14.3%,
respectively. Two main management groups were compared: those with
diverting stoma (N = 44) and those without (N = 40). The median follow-
up time was 35.65 months. No significant difference in long-term OS
(58.1% vs. 67.2%, p = 0.632) and DFS (42.3% vs. 50.4%, p = 0.799) was
found between the two groups. The stoma reversal rate was 54.5% (N =
24).

Conclusion. AL after minimally invasive colorectal cancer surgery has a
consistent prevalence, with no discernible difference in survival whether
managed with a stoma or conservatively. The risk of permanent stoma
mandates prioritizing AL minimization.

[J Soc Colon Rectal Surgeon (Taiwan) 2024;35:241-252]

olorectal cancer (CRC) is recognized as the third
most common type of cancer worldwide. In the
last 30 years, minimally invasive colorectal surgery
has significantly evolved, mainly due to advancements

in laparoscopic and robotic techniques,'* complemented
by the advent of sophisticated video technology. In
colorectal surgical procedures, anastomotic leakage
(AL) presents a critical challenge, occurring in 6% to
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30% of cases in clinical oncology.” During treatment,
acute conditions such as peritonitis and sepsis often
require immediate surgery, leading to increased mor-
bidity.® Postoperatively, complications such as im-
paired bowel function and a nearly 30% chance of per-
manent stoma formation significantly affect patient
outcomes.”® While the influence of AL on short-term
morbidity and mortality is widely acknowledged,”'*
its effects on long-term oncological outcomes remain
a subject of ongoing debate. Numerous studies have
identified a correlation between AL and an increased
local recurrence rate, alongside a reduction in dis-
ease-free survival (DFS) and overall survival (OS)
rates.'"*
In 2010, the International Study Group of Rectal
Cancer (ISREC) introduced a definition and grading
system for colorectal AL, classifying them based on
severity and treatment needs: Grade A for leaks re-
quiring no active therapeutic intervention, Grade B
for those needing active therapeutic intervention but
without reoperation, and Grade C for leaks necessitat-
ing relaparotomy.' Management of AL should align
with the patient’s clinical course, ranging from asymp-
tomatic cases to life-threatening emergencies. Despite
the growth in nonoperative treatments, surgical inter-
vention remains crucial, particularly for patients not
responding to conservative measures or those with
sepsis and peritonitis. Implementing a loop ileostomy
or colostomy for proximal fecal diversion is a widely
adopted strategy to reduce the severity of AL. The im-
pact of managing AL on long-term survival and pa-
tient outcomes, whether treated with or without proxi-
mal fecal diversion, has been rigorously debated but
still lacks a definitive conclusion. Therefore, this study
aimed to assess the differential impact of AL manage-
ment using either diverting stoma or non-diverting ap-
proaches on OS and DFS in patients with CRC under-
going curative minimally invasive surgery (MIS).

Materials and Methods
Patients

In this retrospective study, we reviewed the elec-

tronic medical records of CRC patients who under-
went laparoscopy or robot-assisted MIS at the Na-
tional Taiwan University Hospital, a tertiary center in
Taiwan, from January 2013 to June 2023. Patients pre-
senting with AL were recognized based on symptoms
such as peritonitis, fever, feculent discharge from the
wound, altered indwelling drainage characteristics, or
radiological evidence. AL was diagnosed through
computed tomography (CT) using rectal contrast or
through reoperation based on clinical symptoms and
biochemical indicators.

The application of diverting stoma for leakage re-
covery was based on surgeons’ experience and their
evaluation of the patient’s condition. Patients suffer-
ing from generalized peritonitis due to AL necessitate
prompt surgical intervention for diverting stoma and
abscess drainage. Conversely, in symptomatic cases
without hemodynamic instability, featuring a local-
ized pelvic cavity abscess and minimal intra-abdomi-
nal contamination, a strategy of nonoperative CT-
guided percutaneous drainage coupled with antibiot-
ics is employed, avoiding ostomy creation. In clinical
scenarios where asymptomatic patients exhibit altered
drainage characteristics, such as feculent discharge,
and are evidenced by efficient prophylactic drainage
post-colorectal surgery, a conservative treatment regi-
men consisting solely of medical therapy is advo-
cated, thereby obviating the need for additional inter-
ventions.

Data collection

In this study, all participants’ characteristics were
derived from prospectively collected and maintained
databases. These characteristics encompassed patient
demographics (age, gender, Charlson Comorbidity In-
dex [CCI], comorbidities, and history of abdominal
surgery), clinicopathological features (location, stage,
lymphovascular invasion and perineural invasion [PNI],
and metastasis), and treatment details (duration of op-
eration, estimated blood loss, surgical procedures, la-
paroscopic or robotic approach, anastomotic configu-
rations, and administration of neoadjuvant chemora-
diotherapy). Tumor staging followed the TNM sys-
tem, as outlined in the 8th edition of the Union Inter-
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nationale Contre le Cancer/American Joint Commit-
tee on Cancer guidelines.

Study outcomes

The study’s primary endpoints were OS and DFS
in patients with AL. Comparative subanalyses cen-
tered on patients treated with stoma creation versus
those managed without diverting stoma. OS is defined
as the interval from surgery to death, and DFS is the
period from surgery until disease progression. The
secondary endpoints encompassed prognosis and the
natural course of the created stomas. Patients were
followed up every three months during the first two
years post-surgery, biannually for the subsequent three
years, and then once a year thereafter. Until June 2023,
patient follow-up included comprehensive evalua-
tions comprising clinical examinations, blood tests,
chest CT, and abdominopelvic CT scans every 6-12
months, with regular colonoscopy performed post-
surgery. Stoma reversal was typically performed 3-6
months after colorectal resection, provided no evi-
dence of ongoing AL as confirmed by colonoscopy,
lower GI series, or CT scan. In patients receiving ad-
juvant chemotherapy, stoma reversal was deferred un-
til after completion of their treatment.

MIS for colorectal cancer in NTUH
2013-2023
N=1,523

Statistical analysis

Statistical analysis was performed using the SPSS
software ver. 26 (IBM, Armonk, NY, USA). Baseline
and other perioperative and postoperative characteris-
tics are presented as frequencies and percentages, while
continuous variables are expressed as mean + stan-
dard deviation. Comparisons between groups were
performed with logistic regression analysis or an in-
dependent #-test for mean comparisons. Kaplan-Meier
survival curves were used for plotting survival data,
and differences were assessed using the log-rank test.
All tests were two-tailed, considering a p value of <
0.05 as statistically significant. The Cox Proportional
Hazards Model was also employed, and p-values <
0.05 were considered statistically significant.

Results

In this study, between 2013 and 2023, 1,523 pa-
tients underwent minimally invasive surgery (MIS)
for colorectal cancer (CRC) without employing a pro-
tective diverting stoma. After excluding those without
anastomosis, 1,474 patients were deemed eligible for
the study (Fig. 1). Within the cohort, 84 patients (5.7%)

Excluded :
Laparoscopic or robotic abdominoperineal resection N=32

MIS with anastomosis
N=1,474

Laparoscopic or robotic Hartmann's procedure N=17

Anastomotic leakage after MIS
N=84

No Anastomotic leakage after MIS
N=1,390

Success rate of reversal : 50.0% (N=7)

Stoma CT guided percutaneous drainage Conservative treatment without Intervention
N=44 N=13 N=27
Colostomy lleostomy
N=14 N=30

Success rate of reversal : 56.7% (N=17)

Fig. 1. Patient selection flowchart. NTUH, National Taiwan University Hospital; MIS, minimally invasive surgery.
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experienced postoperative AL, with the median time
from surgery to onset being 8 days, and 42% of these
incidents occurring within the first week, as depicted
in Fig. 2. Patients with AL were treated and divided
into two groups based on their management approach:
44 patients (52.4%) underwent urgent surgery for di-
verting stoma (diverting stoma group). In contrast, 40
patients (47.6%) were managed with watchful waiting
or percutaneous drainage (no-stoma group).

Patients’ characteristics

The cohort’s median age was 63.1 years (inter-
quartile range [IQR]: 55-73), and males constituted
approximately 62% of the study population. Within
the group of 84 patients with AL, 57.1% underwent
laparoscopic surgery, while 42.9% received robotic-
assisted surgery. The mean CCI, used to evaluate the
severity of comorbidities, was 5 + 2. Among the pa-
tients, 25 (29.8%) were diagnosed with stage I dis-
ease, 22 (26.2%) with stage 11, 23 (27.4%) with stage
III, and 14 (16.7%) with stage IV disease. A notable
35.7% of the patients had a history of undergoing pre-
vious abdominal surgery. Additionally, 9.5% had un-
dergone neoadjuvant radiation therapy, 10.7% received
neoadjuvant chemotherapy, and 66.7% received ad-
juvant chemotherapy. Within the studied population, a
more significant proportion of tumors (60.7%) were
found in the rectum, while 39.3% were located in the
colon. In AL patients, 36.9% had lymphovascular space
invasion (LVSI), and 27.4% exhibited PNI, indicating
high-risk features. The number of patients undergoing
each type of surgery was as follows: right hemico-
lectomy, 10 (11.9%); left hemicolectomy, 3 (3.6%);
anterior resection, 10 (11.9%); low anterior resection,
58 (69.0%); and subtotal colectomy, 3 (3.6%). Com-
pared to the conservative no-stoma group’s approach,
diverting stoma is more commonly utilized in treating
AL in rectal tumors (75.0% vs. 45.0%, p = 0.005) fol-
lowing low anterior resection (81.8% vs. 55.0%). In-
dividuals with a history of prior abdominal surgery
who subsequently developed leakage predominantly
opted for conservative treatment, with about 70% re-
ceiving this approach and only 30% undergoing stoma
creation. There were no significant differences be-

Interval time to AL diagnosis

Over one month
5%
Within 7 days
42%
One week to |

one month Over one month
53% ‘

Fig. 2. Postoperative day of diagnosis of symptomatic ana-
stomotic leakage in 84 patients.

tween the two groups regarding age, gender, CCI, co-
morbidities such as diabetes mellitus and hyperten-
sion, operation duration, blood loss during surgery,
neoadjuvant chemoradiotherapy, surgical procedures,
abdominal approach, presence of LVSI and PNI, along
with TNM stage. Patient demographics are summa-
rized in Table 1.

Long-term postoperative outcomes

The median follow-up time was 35.65 months
(IQR: 8.5-50.5). The 5-year OS rate was 63.0% (95%
confidence interval [CI]: 56.0%-70.0%), with an av-
erage survival duration of 81.04 £+ 7.68 months. Strati-
fication by disease stage revealed mean survival times
of 98.12 + 4.86 months for stage I, 74.72 £ 13.30
months for stage I, 68.75 £ 8.86 months for stage I1I,
and 24.27 £ 6.59 months for stage [V. Correspond-
ingly, the 5-year OS for stages I, 11, 111, and IV were
94.1% (95% CI: 88.4%-99.8%), 55.8% (95% CI:
41.7%-69.9%), 62.5% (95% CI: 43.2%-81.8%), and
19.2% (95% CI: 7.5%-30.9%), respectively (Fig. 3a).
Furthermore, the post-AL 5-year DFS investigation
indicated a rate of 46.5% (95% CI: 39.5%-53.5%).
Upon stratification by cancer stage, the five-year DFS
rates were stage I: 84.4% (95% CI: 73.5%-95.3%)),
stage II: 50.8% (95% CI: 35.6%-66.0%), stage III:
23.6% (95% CI: 11.2%-36.0%), and stage IV: 14.3%
(95% CI: 4.9%-23.7%), respectively (Fig. 3b).

We analyzed comparisons between the diverting
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Table 1. Patients’ characteristics
Total AL after MIS  Diverting stoma group ~ No-stoma group
Demographic data (N =284) (N=44) (N=40) p
Number (percentage)/Mean £ SD
Age (year) 63.1+13.9 63.7+12.8 62.5+15.2 0.705
> 60 years. n (%) 50 (59.5%)
Gender (Male/Female) 61.9%/38.1% 65.9%/34.1% 57.5%/42.5% 0.428
CCr* 542 5+2 542 0.773
Diabetes mellitus 16 (19%) 9 (20.5%) 7 (17.5%) 0.731
Hypertension 35 (41.6%) 22 (50.0%) 13 (32.5%) 0.104
Previous abdominal surgery 30 (35.7%) 9 (20.5%) 21 (52.5%) 0.002
Operation time (min) 331.8+92.4 323.2+90.2 341.0£94.9 0.389
Estimated blood loss (mL) 270.8 £333.3 281.1 £340.9 259.4 £ 328.6 0.767
Tumor location 0.005
Colon 33 (39.3%) 11 (25.0%) 22 (55.0%)
Rectum 51 (60.7%) 33 (75.0%) 18 (45.0%)
Neoadjuvant chemotherapy therapy, n (%) 9 (10.7%) 5 (11.4%) 4 (10.0%) 0.84
Neoadjuvant radiation therapy, n (%) 8 (9.5%) 5(11.4%) 3 (7.5%) 0.547
Surgical procedure 0.03
Right hemicolectomy 10 (11.9%) 1(2.3%) 9 (22.5%)
Left hemicolectomy 3 (3.6%) 2 (4.5%) 1(2.5%)
Anterior resection 10 (11.9%) 4 (9.1%) 6 (15.0%)
Low anterior resection 58 (69.0%) 36 (81.8%) 22 (55.0%)
Subtotal colectomy 3 (3.6%) 1(2.3%) 2 (5.0%)
Abdominal approach 0.165
Laparoscopic 48 (57.1%) 22 (50%) 26 (65.0%)
Robotic 36 (42.9%) 22 (50%) 14 (35.0%)
Anastomotic configurations 0.005
End-to-end 49 (58.3%) 25 (56.8%) 24 (60.0%)
Side-to-end 23 (27.4%) 17 (38.6%) 6 (15.0%)
Side-to-side 12 (14.3%) 2 (4.5%) 10 (25.0%)
Pathology T stage® 0.484
T1 15 (17.9%) 6 (13.6%) 9 (22.5%)
T2 13 (15.5%) 9 (20.5%) 4 (10.0%)
T3 45 (53.6%) 23 (52.3%) 22 (55.0%)
T4 11 (13.1%) 6 (13.6%) 5(12.5%)
Pathology N stage® 0.996
NO 48 (57.1%) 25 (56.8%) 23 (57.5%)
N1 15 (17.9%) 8 (18.2%) 7 (17.5%)
N2 21 (25.0%) 11 (25.0%) 10 (25.0%)
TNM stage® 0.995
I 25 (29.8%) 13 (29.5%) 12 (30.0%)
I 22 (26.2%) 12 (27.3%) 10 (25.0%)
111 23 (27.4%) 12 (27.3%) 11 (27.5%)
v 14 (16.7%) 7 (15.9%) 7 (17.5%)
LVSI® 31 (36.9%) 17 (38.6%) 14 (35.0%) 0.730
PNI¢ 23 (27.4%) 14 (31.8%) 9 (22.5%) 0.339
Adjuvant chemotherapy regimen 56 (66.7%) 28 (67.6%) 28 (70.0%) 0.537
Flurouracil, folinic acid 25 (29.8%) 15 (34.1%) 10 (25.0%)
Oxaliplatin based 14 (16.7%) 8 (18.2%) 6 (15.0%)
Irinotecan based 13 (15.5%) 5(11.4%) 8 (20.0%)
Capecitabine 4 (4.8%) 0 (0%) 4 (10.0%)

% Charlson Comorbidity Index, ® AJCC 8™ edition, © Lymphovascular space invasion, ¢ Perineural invasion.
ty ymp P
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and no-stoma groups regarding DFS and OS. There
was no significant difference between the two groups
in 5-year OS (58.1% vs. 67.2%, p = 0.632; Fig. 3c),
S-year DFS (42.3% vs. 50.4%, p = 0.799; Fig. 3d),

a Overall survival

in whole cohort

100

S-year local recurrence-free survival (80.6% vs. 75.2%,
p =0.587; Fig. 3e). In patients with stage II disease,
the 5-year local recurrence-free survival rates were
similar between the diverting and no-stoma groups

b ‘ Disease-free survival in whole cohort
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Kaplan-Meier survival curves of AL patients. (a) Overall survival in whole cohort with AL; (b) Disease-free sur-

vival in whole cohort with AL; (¢) Overall survival in diverting stoma and no-stoma groups; (d) Disease-free sur-
vival in diverting stoma and no-stoma groups; (¢) Local recurrence-free survival in diverting stoma and no-stoma

groups.
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(80.2% vs. 90.0%, p = 0.69). The proportion of pa-
tients receiving adjuvant chemotherapy was compara-
ble (75.0% vs. 80.0%, p = 0.781), and the mean time
to initiation of chemotherapy was longer in the divert-
ing group (133 days vs. 95 days), though this differ-
ence was not statistically significant (p = 0.726). In
patients with stage 111 disease, the 5-year local recur-
rence-free survival was better in the diverting group
compared to the no-stoma group (60.0% vs. 45.7%, p
=0.67), but this difference was not statistically signi-
ficant. The receipt of adjuvant therapy was similar be-
tween the diverting and no-stoma groups (83.3% vs.
81.8%, p =0.924). The mean time to initiation of che-
motherapy was longer in the diverting group (111 days
vs. 79 days), but this did not reach statistical signifi-
cance (p =0.163).

Multivariate analysis employing the Cox propor-
tional hazards model revealed that advanced TNM
classification (HR = 2.09) was an independent prog-
nostic factor for poor overall survival. Furthermore,
advanced TNM classification (HR =2.95) emerged as
the sole independent predictor for disease-free sur-
vival (Table 2).

In the 44 patients assigned to the diverting stoma
group, 14 underwent colostomy, while 30 received
ileostomy. Within this group, stoma reversal was achi-
eved in 24 patients during a postoperative period rang-
ing from 3 to 6 months, resulting in a stoma reversal
rate of 54.5%. The median duration to stoma reversal
was recorded at 146 days, with an IQR of 119-199
days. In the remaining cohort of 20 patients with non-
reversed stomas, the following characteristics were
observed: (1) Six patients were of advanced age, be-
ing over 80 years old; (2) Twelve patients presented
with advanced cancer at stages III and IV, exhibiting
progressive disease deterioration despite chemother-

apy treatment; (3) Six patients required recurrent hos-
pital admissions due to intra-abdominal infections; (4)
One patient developed a complication of a rectova-
ginal fistula during follow-up. Furthermore, most pa-
tients exhibited limited physical capacity, capable of
only restricted self-care, and were confined to a bed or
chair for more than 50% of their waking hours. Addi-
tionally, a subset of these individuals required long-
term care in a nursing home setting.

Discussion

This study retrospectively analyzed the preva-
lence and oncologic long-term outcome of AL follow-
ing resection of CRC in MIS. Consistent with prior re-
search indicating an AL incidence ranging from 1%-
21%,”' our study observed that 5.7% of the popula-
tion, comprising 84 patients, developed AL.

In a study by Lee et al.,'” an analysis of 869 CRC
patients from the Taiwan Cancer Database at the Med-
ical Center Hospital in Northern Taiwan (2007-2013)
revealed a mean survival time of 71.27 + 1.27 months.
The 5-year survival rates by disease stage were as fol-
lows: stage [ at 91.20%, stage II at 82.20%, stage I1I at
63.20%, and stage IV at 21.70%. Data from the U.S.
SEER Databases'® revealed distinct 5-year CRC sur-
vival rates by stage: 92% for stage 1, 87% for I1A,
65% for IIB, 90% for I11A, 72% for I1IB, 53% for
IIIC, and 12% for metastatic stage IV. Compared to
prior research, OS trends across different stages in this
manuscript are highly consistent. However, the ab-
sence of notable survival distinctions in our study be-
tween stages Il and III may be attributed to constrained
sample size and the lack of subdivisions into stages
1A, IIB, IIC, ITIA, I1IB, and IIIC, underscoring the es-

Table 2. Prognostic factors for survival by Cox proportional hazard model

Overall survival

Disease-free survival

HR (95% CI)

HR (95% CI) )

Age (years) 1.01 (0.96-1.06) 0.686 0.98 (0.95-1.02) 0.390
cCr 1.28 (0.99-1.67) 0.062 1.18 (0.91-1.53) 0.215
TNM stage” 2.09 (1.12-3.89) 0.02 2.95 (1.73-5.04) <0.001
Diverting stoma 0.70 (0.29-1.68) 0.429 0.89 (0.44-1.79) 0.744

 Charlson Comorbidity Index; > AJCC 8" edition; HR, hazard ratio.
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sential importance of precise staging in the prognosis
of CRC. Additionally, this study did not examine me-
chanistic molecular prognostic factors such as KRAS
and BRAF mutations. Although these mutations are
linked with poorer survival outcomes in metastatic
settings, their implications in the early stages of colo-
rectal cancer remain not definitively established. Fur-
thermore, this analysis refrained from hypothesizing
about the predictive significance of these genetic mar-
kers in guiding the duration of adjuvant chemother-
apy, a factor that could significantly affect long-term
postoperative outcomes. "

In a recent study by Hong et al.,* 1,126 colorectal
adenocarcinoma patients who underwent radical sur-
gery in Korea from 2009 to 2018 were analyzed, with
findings indicating DFS rates of 91% for stage I,
79.8% for 11, 63.3% for 111, and 18.9% for I'V. Con-
versely, our investigation revealed reduced DFS rates
across stages 11 to IV, a discrepancy potentially linked
to the incidence of AL. Prior studies have demonst-
rated a significant association between AL and ele-
vated local recurrence rates, reduced DFS, and in-
creased overall mortality. Ishizuka et al.?! conducted a
meta-analysis on the impact of AL on the survival of
CRC patients, revealing that 69.7% of 234 patients
with AL survived 5 years post-surgery versus 81.3%
of 1,422 patients without AL. This indicates a signifi-
cantly lower 5-year OS rate in CRC patients with AL.
Ramphala et al.?* found that out of 1,984 patients re-
ceiving primary anastomosis post-surgery, those with
AL had a significantly lower 5-year DFS rate of 48.0%
versus 64.1% in patients without AL (p <0.01). Yang
et al.” analyzed 21,883 patients across 28 studies,
demonstrating that AL significantly raises the risk of
local recurrence, with an odds ratio (OR) of 1.69 (95%
CI: 1.45-1.96; p < 0.00001), yet it had no significant
impact on the distant recurrence of the tumor. AL may
increase local recurrence rates due to cancer cell im-
plantation at inflamed sites and is linked to heightened
systemic inflammation, as indicated by elevated C-re-
active protein levels, potentially exacerbating malig-
nancy progression.?*?> Furthermore, AL allows intes-
tinal tumor cells to spread into the pelvic cavity, en-
hancing local recurrence risks.?**” Emerging evidence
also indicates that gut microbiota may influence the

effectiveness of cancer treatments, including chemo-
therapy and immunotherapy.?® Jung et al. observed
that patients with stage II and III diseases who devel-
oped anastomotic leakage were less likely to undergo
chemotherapy than those without leakage.?® Further-
more, in patients with stage III disease, anastomotic
leakage significantly reduced the likelihood of receiv-
ing adjuvant chemotherapy.*

Following AL, the approach to management en-
compasses a spectrum of interventional and surgical
strategies, contingent upon the surgeon’s understand-
ing, the availability of requisite hospital infrastruc-
ture, and intensive care facilities.?>"*> Blumetti et al.*’
elucidated that the predominant course for AL does
not necessitate surgical intervention, with nonopera-
tive management being feasible for 73% of patients.

Studies indicate that, despite not reducing the in-
cidence of AL, a bypass stoma can alleviate its sever-
ity, leading to a short-term reduction in all-cause mor-
tality and lower reoperation rates.>*** Nonetheless, re-
search on the long-term effects of managing AL with
either ostomy or conservative strategies remains lim-
ited. Aker et al.*® investigated 3,391 elective resec-
tions, finding 201 (5.9%) patients with AL. Of these,
50.7% received conservative treatment, 9.5% under-
went radiological procedures, and 39.8% needed ini-
tial surgical intervention. The study revealed no sig-
nificant mortality or long-term survival differences
based on treatment modalities or AL location, with a
cohort OS of 56.6 months (95% CI: 52.9-60.7). Here-
in, we examined treatment strategies for AL, compar-
ing the no-stoma group, which encompassed conser-
vative and radiological treatments, to the diverting
stoma approach. Moreover, our findings showed no
significant differences in long-term survival across
these treatments, consistent with results from prior
studies.

Upon extended observation periods, creating a
stoma may adversely influence the patient’s quality
of life. In a study by Ponholzer et al.,*” 39 of 71 pa-
tients (54.9%) with AL developed a persistent pre-
sacral sinus. The stoma reversal group had a signifi-
cantly longer mean survival of 98.4 months compared
to 56.7 months in the non-reversal group, indicating
improved 10-year survival (log-rank: p = 0.089; Bre-
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slow: p = 0.004). Diverting ostomies are associated
with complications, including stomal prolapse, ste-
nosis, necrosis, parastomal hernia, skin excoriation,
and surgical site infections.*®* Significantly, stoma
reversal correlates with reduced post-therapeutic pain,
highlighting increased pain risk in patients without
reversal. In our research, the no-stoma group exhib-
ited a trend towards enhanced prognoses beyond 3
years compared to the stoma group, although no sta-
tistically significant difference was observed. Across
all colorectal surgeries in our study, failure to reverse
a stoma occurred in 1.36% of cases (20 out of 1,474).
Concurrently, it was found that distal anastomoses are
linked with an increased probability of requiring a
permanent stoma.

This investigation was performed in a retrospec-
tive, non-randomized manner, featuring a small co-
hort, especially within the subgroup analysis concern-
ing stoma reversal. Consequently, the adjustment for
confounding variables was not executed owing to the
specific and restricted nature of the sample size. The
study is subject to several limitations. Firstly, it lacks
an analysis of long-term outcomes for patients with-
out leaks, thereby rendering it challenging to directly
demonstrate the impact of leaks on survival and prog-
nosis within this paper. Secondly, it remains ambigu-
ous how adverse events related to subsequent adju-
vant chemoradiotherapy impact its discontinuation and
the timing of stoma closure. Lastly, functional out-
comes and quality of life metrics were not recorded or
compared between the two groups following AL, un-
derscoring a deficiency in the comprehensive evalua-
tion of post-AL recovery.

Conclusion

In conclusion, this study presents the incidence,
S-year survival rates, and DFS for patients with AL
following MIS for CRC. Similar long-term oncolo-
gical outcomes were observed in subgroup analyses
comparing patients with AL who underwent stoma
creation to those who did not. Nonetheless, the poten-
tial permanence of stoma due to AL emphasizes the
necessity of minimizing AL as a critical priority.
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