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Abstract: The aim of this study was to assess quality of life and bowel function in patients undergoing
early vs. standard ileostomy closure. We retrospectively assessed patients from our previous
randomized controlled trial. Patients with a temporary ileostomy who underwent rectal cancer
surgery and did not have anastomotic leakage or other. Early closure (EC; 30 days after creation) and
standard closure (SC; 90 days after creation) of ileostomy were compared. Thirty-six months (17–97)
after stoma closure, we contacted patients by phone and filled in two questionnaires—The European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC
QLQ-C30) and low anterior resection syndrome (LARS) score. This index trial was not powered to
assess the difference in bowel function between the two groups. All the patients in the SC group had
anastomosis <6 cm from the anal verge compared to 42 of 43 (97.7%) in the EC group. There were
no statistically significant differences between EC (26 patients) and SC (25 patients) groups in the
EORTC QLQ-C30 and LARS questionnaires. Global quality of life was 37.2 (0–91.7; ±24.9) in the EC
group vs. 34.3 (0–100; ±16.2) in the SC (p = 0.630). Low anterior resection syndrome was present
in 46% of patients in the EC and 56% in the SC group (p = 0.858). Major LARS was found more
often in younger patients. However, no statistical significance was found (p = 0.364). The same was
found with quality of life (p = 0.219). Age, gender, ileostomy closure timing, neoadjuvant treatment,
complications had no effect of worse bowel function or quality of life. There was no difference in
quality of life or bowel function in the late postoperative period after the early vs. late closure of
ileostomy based on two questionnaires and small sample size. None of our assessed risk factors had
a negative effect on bowel function o quality of life.

Keywords: early closure; ileostomy; rectal cancer; quality of life; LARS

1. Introduction

Nowadays advanced, but still potentially curable rectal cancer of the middle and
lower thirds are treated with low anterior resection with total mesorectal excision [1]. The
most feared complication—anastomotic leakage—is associated with increased postoper-
ative mortality and worse oncological outcomes [2,3]. A diverting stoma is sometimes
recommended after low anterior resection because it reduces the rate and severity of com-
plications, especially anastomotic leakage [4,5]. Typical stoma closure time is at least three
months following the resection [6,7], and it may have a negative impact on additional
morbidity and impair quality of life, psychological and emotional state of the patient [8,9].
This, in turn, can influence treatment compliance and completeness [10]. Early stoma
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closure within two weeks after resection has been advocated to be safe in selected patients
in randomized trials [11,12]. Many patients following surgery for rectal cancer develop low
anterior resection syndrome (LARS) [13,14]. It is thought that neural damage, fibrosis loss
of rectal reservoir and altered colonic motility are the main reasons for the development of
bowel dysfunction [15]. On the other hand, diverting stoma is also associated with LARS
because of bowel inflammation caused by altered colonic nutrition, changes in bacterial
flora and atrophy of neural terminals in the bowel wall [16]. Theoretically, early closure
of stoma should prevent this bowel damage. Still, there is a lack of strong data regarding
ileostomy closure time’s effect on quality of life and bowel function.

Previously we have published a study assessing the early outcome of the early closure
(EC) group vs. standard closure (SC) [17]. The study was terminated because the overall
30 days postoperative morbidity rate was dramatically higher in the EC group (27.9% vs.
7.9%; p = 0.024). Moreover, severe complications (Clavien–Dindo ≥ 3) were present only
after the EC of ileostomy in five (11.6%) patients.

An anastomotic leak after low anterior resection with total mesorectal excision for
rectal cancer causes morbidity and mortality up to 6–22% of patients and can occur in
patients with no obvious risk factors [2,18]. Forming a diverting stoma does not prevent an
anastomotic leak. However, it does avert the potential morbidity and mortality from an
anastomotic leak [19]. On the other hand, there are many complications related to diverting
stoma. Some of these include small bowel obstruction [20], acute and chronic kidney injury
due to high stoma output, a parastomal hernia or complications of stoma reversal opera-
tion [21]. This is why some surgeons close the ileostomy in less than two weeks. In selected
patients, the results are promising, and some authors suggest that the early closure is safe.
In a prospective non-randomized study with 36 patients included, Menegaux et al. found
no difference in complications 10 days closure vs. delayed (>2 months) closure group [22].
Alves et al., in a randomized clinical trial with 186 patients included, reported similar
morbidity rates over 3 months between 8 days and 2 months ileostomy closure groups
(respectively 31 vs. 38%) [12]. Danielsen et al. in a multicenter randomized controlled trial
with 112 patients, showed that the mean number of complications following 12 months
from ileostomy closure in the early closure group (8–13 days after stoma creation) is even
lower than in the late closure (>3 months) group (1.2 vs. 2.9, respectively, p < 0.0001) [11].
On the other hand, our previously published study showed opposite results: morbidity
rate was much higher in the early closure (1 month) group compared with the late closure
(3 months) group (27.9% vs. 7.9%, respectively) [17]. The explanation for this may be the
timing of the early closure, which was one month. Most authors would argue this being the
worst time for stoma closure, and we definitely agree with that. Obviously, the question of
perfect ileostomy closure time is still open.

The aim of this study was to conduct a secondary analysis of our previously published
study [17] using two questionnaires—LARS score and The European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-
C30)—to investigate if early (1 month) vs. late (3 months) stoma closure has a different
impact on bowel function and quality of life in the late postoperative period. Moreover, to
assess whether a higher complication rate affects the quality of life (QoL) or bowel function.

2. Materials and Methods

Vilnius Regional Bioethics Committee gave the approval for the study. Trial number
in clinicaltrials.gov—NCT03796702. All the patients signed the consent for participation in
the study.

During the study period from December 2011 to December 2017, patients who under-
went rectal resection with a temporary ileostomy for cancer at National Cancer Institute
(Vilnius, Lithuania) were included. All the patients with middle or lower rectal cancer
underwent low anterior resection with total mesorectal excision and anastomosis lower
than 6 cm. If there was a locally advanced tumor, preoperative chemoradiotherapy was
initiated. Patients were randomized using a computer-generated block of six to two groups:
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early closure group (30 days following the surgery) vs. late closure group. On the 7th–10th
postoperative day, contrast enema or/and endoscopy and digital exam were performed
for a possible leak. If the leak was suspected—patients were excluded from the study.
Ileostomy closure was performed according to our department guidelines: all the anasto-
moses were performed in a single layer non-interrupted suture. The skin was closed with
a purse-string suture. None of the patients in the early closure group received adjuvant
chemotherapy before the closure. In the standard closure group, if adjuvant chemotherapy
was needed, patients underwent closure between the cycles (one week following one of
the cycles of chemotherapy).

We contacted the patients after the closure of diverting stoma (median 36 months,
range 17–97 months) by phone and filled in two questionnaires: EORTC QLQ-C30 (version
3.0) [23] and LARS score [24]. Lithuanian version of the low anterior resection syndrome
questionnaire was used [25]. The data manager assessing quality of life and bowel function
were blinded.

If the patient had verified leak, general contraindications for the surgery, he was
excluded from the study.

Questionnaires were not completed if it was not possible to contact the patient by
phone, if the patient was dead or if the patient had a permanent stoma (EC group—17
patients, SC—13 patients) (Figure 1).
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This study’s primary outcome was the comparison of quality of life and prevalence of
LARS between the groups.
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In our previous study, 86 patients (43 from the EC and 43 from the SC groups) were
enrolled. Seventy-seven were excluded: 37 for the suspected leak, 18 declined to participate,
22 for other reasons (including change in the surgical procedure: no ileostomy formed,
Hartmann’s procedure performed, organizational difficulties, ileostomy not closed). In
this study, EORTC QLQ-C30 and LARS questionnaires were filled by 26 patients from the
EC and 25 patients from the SC group. Overall data from 35 (40.7%) patients (17 from the
EC and 18 from the SC group) was lost because of death, or they could not be contacted
by phone nor had a permanent stoma (Figure 1). We have also assessed if complications,
age, the timing of ileostomy closure, neoadjuvant treatment, gender were risk factors for
the worse long-term quality of life and bowel function. In addition, we analyzed if major
LARS caused the worse quality of life.

Statistical Analysis

The sample size was calculated using G*Power 3.1.9.4 sample size calculator free ver-
sion available from https://stats.idre.ucla.edu/other/gpower/ (accessed on 10 December
2020). The value of alpha—the probability of a false positive was set at 5% and hence the
familiar p < 0.05. Power is 1-beta, so in percentage terms, these were expressed as 80%. The
effect size was set at 0.15 (the expected difference of patients having major LARS between
the two groups of 15%). For 1:1 randomization, it showed that 44 patients (22 in each arm)
would provide 80% power for a two-sample proportion test. There are likely to be patients
lost to follow-up, so the target recruitment was set at 50.

We used an intention-to-treat principle for the data analysis. For the Gaussian quan-
titative variable, Student’s t-test was used. For the non-Gaussian variable, we used the
Mann–Whitney U test. p < 0.05 were considered statistically significant. For risk factors, we
used ANOVA (univariate) and MANOVA (multivariate) statistical analyses for continuous
variables. For categorical variables, a chi-squared test was used. All the statistical analysis
was performed using IBM SPSS Statistics for Windows, Version 23.0 (IBM Corp: Armonk,
NY, USA).

3. Results

The demographics of our study can be found in Table 1.

Table 1. Baseline demographic and clinicopathologic characteristics of the study groups *.

Variable Early Closure Group (N = 26) Standard Closure Group (N = 25) p Value

Timing of ileostomy closure, days (range), median 34 ± 15 (from 29 to 47), 38 92 ± 25 (from 80 to 157), 90 0.001

Timing from ileostomy closure to questionnaires filling
(months), median 38 ± 16 (from 17 to 97), 30 37 ± 15 (from 17 to 86), 32 0.87

Sex, male/female (N, %) 14 (53.8%)/12 (46.2%) 11 (44%)/14 (56%) 0.62

Age, years (range), median 63 ± 9.4 (from 56 to 68), 60 65 ± 9.3 (from 60 to 68), 63 0.81

Comorbidity (N, %) 20 (76.9%) 19 (76%)

0.9
Cardiac diseases 10 (50%) 11 (57.9%)

Diabetes 2 (10%) 2 (10.5%)
Pulmonary diseases 1 (5%) 1 (5.3%)

Charlson comorbidity Index (range), median 4 ± 1.5 (from 4 to 6), 4.5 4 ± 1.25 (from 3.75 to 6), 4.5 1

Stage of disease (N, %)

0.78
I 10 (38.5%) 9 (36%)
II 10 (38.5%) 7 (28%)
III 5 (19.2%) 8 (32%)
IV 1 (3.8%) 1 (4%)

Neoadjuvant chemoradiotherapy (N, %) 14 (53.8%) 13 (52%) 0.93

Tumor localization (N, %)

0.85
Lower third 3 (11.5%) 4 (16%)
Middle third 18 (69.2%) 18 (72%)
Upper third 5 (19.3%) 3 (12%)

Distance of the anastomosis from the anal verge (cm),
(range), median 4 ± 1 (from 3 to 5), 4.5 4 ± 2 (from 2 to 6), 4.6 0.92

* early closure group—26 patients, standard closure group—25 patients; simple descriptive analysis was used.

https://stats.idre.ucla.edu/other/gpower/
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EORTC QLQ-C30 questionnaire showed no statistically significant difference between
the early and late closure group in any of the longitudinal scales (Figure 2). Most of the
patients evaluated their physical and cognitive functioning positively—80% and 85.8%
in the EC vs. 79.7% and 84.6% in the SC group. Comparing all functional scales, social
functioning was lowest—69% in both groups. The patients responded that the main
symptoms they had were insomnia (34.6% in the EC and 45.8% in the SC group), diarrhea
(38.4% in the EC and 29.3% in the SC group) and fatigue (33.1% in the EC and 34.6% in the
SC group). The mean global quality of life in the EC group was 37.2% and 34.3% in the
SC group.
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Figure 2. European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC
QLQ-C30) longitudinal function, symptom and global health scales for patients undergoing early or standard ileostomy
closure *. * Data were obtained from the two groups of patients: early closure group N = 26, standard closure group
N = 25, using a validated questionnaire EORTC QLQ-C30. QLQ-C30 is composed of 30 items assessing global perceived
health status and QoL. These items are grouped in five functional scales—physical functioning (PF), role functioning
(RF), emotional functioning (EF), cognitive functioning (CF) and social functioning (SF); three symptom scales—fatigue
(FA), nausea and vomiting (NV) and pain (PA); six single-item scales—dyspnea (DY), insomnia (SL), appetite loss (AP),
constipation (CO), diarrhea (DI) and financial difficulties (FD). Scales are converted to a score ranging from 0 to 100. The
higher the scores of the overall QoL and functioning scales indicate the better the overall QoL and functioning; however, the
higher the scores of the symptom scales indicate the lower QoL.

Low anterior resection syndrome was present in 46% of patients in the EC and 56%
in the SC group (Table 2). Major LARS manifested in 14 patients. Six of them (23%)—in
the EC group, and eight (32%)—in the SC group. There was no statistically significant
difference between the groups (p = 0.858).
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Table 2. Low anterior resection syndrome (LARS) score for patients undergoing early (EC) or
standard ileostomy closure (SC).

EC (N = 26) SC (N = 25) p Value

Low anterior
resection syndrome

(LARS) score

no LARS—14 (54%)
minor LARS—6 (23%)
major LARS—6 (23%)

no LARS—11 (44%)
minor LARS—6 (24%)
major LARS—8 (32%)

0.86

Two groups were compared using Student’s t-test.

Major LARS was found more often in younger patients. However, no statistical
significance was found (p = 0.36). The same was found with quality of life (p = 0.22).

Major LARS had a significant negative effect in most areas of the EORTC QLQ-C30
questionnaire (Figure 3).
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Figure 3. Major low anterior resection syndrome (LARS) effect on quality of life *. * Two groups: 26 patients in the early
closure group and 25 in the standard closure group compared. For quality of life assessment, EORTC QLQ-C30 was used.
For bowel function (low anterior resection syndrome—LARS), assessment validated low anterior resection syndrome score
was used. It consists of five questions related to bowel function following the low anterior resection: incontinence for flatus
and/or liquid stool, frequency of bowel movements, clustering of the stools, and fecal urgency. The score of <21 points
means no LARS, score from 21 to 29 points—minor LARS, whereas 30 to 42 points indicate major LARS. Independent
samples Mann–Whitney U test was used.

None of the assessed risk factors had a negative effect on bowel function or quality of
life (Table 3).
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Table 3. Risk factors for worse bowel function and quality of life.

Low Anterior Resection Syndrome (LARS)

Major LARS
N = 14

No major LARS
N = 37 p *

Early closure Yes: 8
No: 6

Yes: 18
No: 19 0.59

Complications Yes: 2
No: 12

Yes: 4
No: 33 0.73

Gender Male: 6
Female: 8

Male: 23
Female: 14 0.21

Neoadjuvant treatment Yes: 8
No: 6

Yes 19
No 18 0.35

Quality of life

Good quality of Life
N = 16

Poor quality of life
N = 35 p

Early closure Yes: 9
No: 7

Yes: 17
No: 18 0.61

Complications Yes: 4
No: 12

Yes: 2
No: 33 0.06

Gender Male: 9
Female: 7

Male: 20
Female: 15 0.95

Neoadjuvant treatment Yes: 9
No: 8

Yes: 18
No: 17 0.72

* chi-squared test was used.

4. Discussion

The results of our study showed that 49% of the patients following stoma closure in the
long postoperative period had some degree of bowel dysfunction: 22% of them had minor
and 27%—major LARS. Age, the timing of ileostomy close, complications, neoadjuvant
treatment, and gender had no negative effect on bowel function or quality of life. The same
results are reported in other controlled clinical trials. Keane et al., in a multicenter RCT
with 112 participants, investigated late postoperative (median 49 months) bowel function
after the early (8–13 days) and late (>3 months) stoma closure. The patient drop was also
high, reaching almost 30%. Major LARS rates were higher in the late closure group but
did not reach statistical significance (72% vs. 59%, respectively, p = 0.25) [26]. In our study,
major LARS rates were lower—30% in the late closure and 24% in the early closure group.

EORTC QLQ-C30 questionnaire showed similar results as in the literature regarding
functional and symptom scales [27]. Herrle et al. evaluated quality of life six months after
temporary diverting stoma closure in an observational, multicenter study of 120 patients
using the EORTC QLQ-C30 questionnaire [27]. The median time to stoma closure was
5 months (range, 17 days—18 months), and 3.4% of patients had very early stoma closure
within 30 days. Functional scales were comparable to our study. However, our patients
responded that their global quality of life was 36% (worse) compared with 60% reported
by Herrle et al. [27]. In our study, quality of life might be low in both EC and SC groups
not because of ileostomy closure time. It can be associated with general low self-esteem.
Obviously, it would have added more scientific value assessing quality of life in few earlier
time spots (for example, just after the rectal resection, 3–6 months later, and after the
ileostomy takedown)—as the caring the ileostomy and some ileostomy complications (as
watery diarrhea, dehydration, or electrolyte abnormality) definitely affect the living. None
of our patients had any of these ileostomy related complications. Later quality of life
should be very similar and can be affected by bowel function. A clinical trial by Scarpa et al.
suggests that the male gender is associated with the higher evaluation of quality of life
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with an ileostomy [28]. In our study, males accounted for 56.6%, but the general quality
of life was still low. We found no difference in the early and late closure of diverting
ileostomy groups in any scale of the EORTC QLQ-C30 questionnaire. In the literature, no
relevant associations could be found between time to stoma closure and quality of life in
a long perspective [27,29,30]. EASY trial by Park et al. showed promising results in the
early postoperative period after the early stoma closure. However, quality of life using
three different questionnaires (EORTC QLQ-C30, EORTC QLQ-CR29 and SF-36) filled
3, 6, and 12 months after resection showed no difference between early and late closure
groups [30]. Zhen et al. found no difference in quality of life between early (3 months)
and late (6 months) closure groups, but suggested that the late closure is preferable if
adjuvant chemotherapy is indicated because it favors the implementation of standard
therapy, which is recommended for locally advanced tumors [29]. We have not assessed the
possible risk factors (height of anastomosis, preoperative radiotherapy) for worse bowel
function or QoL as the sample size is quite small, and this was not the aim of this study.
Nevertheless, both groups were statistically the same comparing height of anastomosis
and preoperative treatment.

In a similar study by Jiménez-Rodríguez et al., the patient drop was even higher than
in our index trial (>50%, compared to our 47%) [31]. The authors assessed the risk factors
for worse bowel function following the ileostomy takedown. They showed that the interval
to ileostomy closure was not a risk factor for LARS. In multivariate analysis, male gender
and preoperative neoadjuvant therapy were significant predisposing factors for LARS.

The main strength of our study is a randomized design. Second, we have assessed the
bowel function using the new LARS score with the EORTC quality of life questionnaire.
Moreover, we should that although the rate of complications was much higher in the early
closure group, it does not translate into worse bowel function or quality of life.

However, it is a secondary analysis of our previous randomized trial. Two main
limitations of our study are the small sample size (51) and the number of lost patients
(35–40.7%) what increases the risk of bias and makes analysis underpowered to answer the
bowel function question. Another limitation is the long inclusion period and wide range of
time to follow-up visits (up to 97 months). In addition, a longitudinal assessment would
have been preferable over cross-sectional analysis. This is obvious with quality of life,
which is negatively affected, while period caring the ileostomy. The different scenario is
with the bowel function, as our and other authors’ results showed that LARS is a long-term
issue, without any significant change in a timeline [32–37]. In addition, we did not evaluate
sexual and urinary functions that are also important parts of quality of life.

5. Conclusions

We found no difference in quality of life or bowel functioning in the late postoperative
period after the early vs. late closure of ileostomy based on two questionnaires and small
sample size. None of our assessed risk factors had a negative effect on bowel function o
quality of life. A very large RCT with a non-inferiority design must be performed assessing
quality of life, and bowel function as a primary outcome should be designed.

Author Contributions: A.D. and E.S. (Eugenijus Stratilatovas). conceived the idea of the study.
A.D., R.B., E.S. (Eugenijus Stratilatovas), K.P., J.K., E.S. (Egidijus Sangaila), A.K. designed the article
methodology and gathered the data. V.P., K.B., M.K. performed the data analysis and drafted the
article. A.D., E.S. (Eugenijus Stratilatovas) and J.K. conducted screening of articles and data extraction.
All authors have read and agreed to the published version of the manuscript.

Funding: This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Informed Consent Statement: The study was conducted according to the guidelines of the Decla-
ration of Helsinki, and approved by the Regional Vilnius Bioethics committee. Written informed
consent was taken from all participants.

Data Availability Statement: Data available on request due to restrictions eg privacy or ethical.



J. Clin. Med. 2021, 10, 768 9 of 10

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Heald, R.J. Total mesorectal excision is optimal surgery for rectal cancer: A Scandinavian consensus. BJS 1995, 82, 1297–1299.

[CrossRef]
2. Rullier, E.; Laurent, C.; Garrelon, J.L.; Michel, P.; Saric, J.; Parneix, M. Risk factors for anastomotic leakage after resection of rectal

cancer. BJS 1998, 85, 355–358. [CrossRef]
3. Lu, Z.R.; Rajendran, N.; Lynch, A.C.; Heriot, A.G.; Warrier, S.K. Anastomotic Leaks After Restorative Resections for Rectal Cancer

Compromise Cancer Outcomes and Survival. Dis. Colon Rectum 2016, 59, 236–244. [CrossRef]
4. Hüser, N.; Michalski, C.W.; Erkan, M.; Schuster, T.; Rosenberg, R.; Kleeff, J.; Friess, H. Systematic Review and Meta-Analysis of

the Role of Defunctioning Stoma in Low Rectal Cancer Surgery. Ann. Surg. 2008, 248, 52–60. [CrossRef] [PubMed]
5. Wu, S.-W.; Ma, C.-C.; Yang, Y. Role of protective stoma in low anterior resection for rectal cancer: A meta-analysis. World J.

Gastroenterol. 2014, 20, 18031–18037. [CrossRef] [PubMed]
6. Gessler, B.; Haglind, E.; Angenete, E. Loop ileostomies in colorectal cancer patients–morbidity and risk factors for nonreversal. J.

Surg. Res. 2012, 178, 708–714. [CrossRef]
7. Williams, L.A.; Sagar, P.M.; Finan, P.J.; Burke, D. The outcome of loop ileostomy closure: A prospective study. Color. Dis. 2008, 10,

460–464. [CrossRef]
8. Tsunoda, A.; Tsunoda, Y.; Narita, K.; Watanabe, M.; Nakao, K.; Kusano, M. Quality of Life after Low Anterior Resection and

Temporary Loop Ileostomy. Dis. Colon Rectum 2008, 51, 218–222. [CrossRef] [PubMed]
9. Tsunoda, A.; Nakao, K.; Hiratsuka, K.; Tsunoda, Y.; Kusano, M. Prospective analysis of quality of life in the first year after

colorectal cancer surgery. Acta Oncol. 2007, 46, 77–82. [CrossRef]
10. O’Leary, D.P.; Fide, C.J.; Foy, C.; Lucarotti, M.E. Quality of life after low anterior resection with total mesorectal excision and

temporary loop ileostomy for rectal carcinoma. BJS 2001, 88, 1216–1220. [CrossRef]
11. Danielsen, A.K.; Park, J.; Jansen, J.E.; Bock, D.; Skullman, S.; Wedin, A.; Marinez, A.C.; Haglind, E.; Angenete, E.; Rosenberg, J.

Early closure of a temporary ileostomy in patients with rectal cancer: A multicenter randomized controlled trial. Ann. Surg. 2017,
265, 284–290. [CrossRef] [PubMed]

12. Alves, A.; Panis, Y.; Lelong, B.; Dousset, B.; Benoist, S.; Vicaut, E. Randomized clinical trial of early versus delayed temporary
stoma closure after proctectomy. Br. J. Surg. 2008, 95, 693–698. [CrossRef] [PubMed]

13. Hughes, D.L.; On behalf of the LARRIS Trial Management Group; Cornish, J.; Morris, C. Functional outcome following rectal
surgery—predisposing factors for low anterior resection syndrome. Int. J. Color. Dis. 2017, 32, 691–697. [CrossRef]

14. Kupsch, J.; Jackisch, T.; Matzel, K.E.; Zimmer, J.; Schreiber, A.; Sims, A.; Witzigmann, H.; Stelzner, S. Outcome of bowel function
following anterior resection for rectal cancer—an analysis using the low anterior resection syndrome (LARS) score. Int. J. Color.
Dis. 2018, 33, 787–798. [CrossRef]

15. Bryant, C.L.C.; Lunniss, P.J.; Knowles, C.H.; Thaha, M.; Chan, C.L.H. Anterior resection syndrome. Lancet Oncol. 2012, 13,
e403–e408. [CrossRef]

16. Baek, S.-J.; Kim, S.-H.; Lee, C.-K.; Roh, K.-H.; Keum, B.; Kim, C.-H.; Kim, J. Relationship between the Severity of Diversion Colitis
and the Composition of Colonic Bacteria: A Prospective Study. Gut Liver 2014, 8, 170–176. [CrossRef] [PubMed]

17. Bausys, A.; Kuliavas, J.; Dulskas, A.; Kryzauskas, M.; Pauza, K.; Kilius, A.; Rudinskaite, G.; Sangaila, E.; Bausys, R.; Stratilatovas,
E. Early versus standard closure of temporary ileostomy in patients with rectal cancer: A randomized controlled trial. J. Surg.
Oncol. 2019, 120, 294–299. [CrossRef]

18. Law, W.L.; Chu, K.W. Anterior resection for rectal cancer with mesorectal excision: A prospective evaluation of 622 patients. Ann.
Surg. 2004, 240, 260–268. [CrossRef]

19. Lightner, A.L.; Pemberton, J.H. The Role of Temporary Fecal Diversion. Clin. Colon Rectal Surg. 2017, 30, 178–183. [CrossRef]
20. Montedori, A.; Cirocchi, R.; Farinella, E.; Sciannameo, F.; Abraha, I. Covering ileo- or colostomy in anterior resection for rectal

carcinoma. Cochrane Database Syst. Rev. 2010, CD006878. [CrossRef]
21. Bakx, R.; Busch, O.R.C.; Bemelman, W.A.; Veldink, G.J.; Slors, J.F.M.; Van Lanschot, J.J.B. Morbidity of Temporary Loop Ileostomies.

Dig. Surg. 2004, 21, 277–281. [CrossRef]
22. Menegaux, F.; Jordi-Galais, P.; Turrin, N.; Chigot, J.-P. Closure of small bowel stomas on postoperative day 10. Eur. J. Surg. 2002,

168, 713–715. [CrossRef] [PubMed]
23. Fayers, P.; Bottomley, A. Quality of life research within the EORTC—the EORTC QLQ-C30. Eur. J. Cancer 2002, 38, 125–133.

[CrossRef]
24. Emmertsen, K.J.; 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, 922–928. [CrossRef]
25. Samalavicius, N.E.; Dulskas, A.; Lasinskas, M.; Smailyte, G. Validity and reliability of a Lithuanian version of low anterior

resection syndrome score. Tech. Coloproctol. 2016, 20, 215–220. [CrossRef]
26. Keane, C.; Park, J.; Öberg, S.; Wedin, A.; Bock, D.; O’Grady, G.; Bissett, I.; Rosenberg, J.; Angenete, E. Functional outcomes from a

randomized trial of early closure of temporary ileostomy after rectal excision for cancer. BJS 2019, 106, 645–652. [CrossRef]

http://doi.org/10.1002/bjs.1800821002
http://doi.org/10.1046/j.1365-2168.1998.00615.x
http://doi.org/10.1097/DCR.0000000000000554
http://doi.org/10.1097/SLA.0b013e318176bf65
http://www.ncbi.nlm.nih.gov/pubmed/18580207
http://doi.org/10.3748/wjg.v20.i47.18031
http://www.ncbi.nlm.nih.gov/pubmed/25548503
http://doi.org/10.1016/j.jss.2012.08.018
http://doi.org/10.1111/j.1463-1318.2007.01385.x
http://doi.org/10.1007/s10350-007-9101-7
http://www.ncbi.nlm.nih.gov/pubmed/18172730
http://doi.org/10.1080/02841860600847053
http://doi.org/10.1046/j.0007-1323.2001.01862.x
http://doi.org/10.1097/SLA.0000000000001829
http://www.ncbi.nlm.nih.gov/pubmed/27322187
http://doi.org/10.1002/bjs.6212
http://www.ncbi.nlm.nih.gov/pubmed/18446781
http://doi.org/10.1007/s00384-017-2765-0
http://doi.org/10.1007/s00384-018-3006-x
http://doi.org/10.1016/S1470-2045(12)70236-X
http://doi.org/10.5009/gnl.2014.8.2.170
http://www.ncbi.nlm.nih.gov/pubmed/24672659
http://doi.org/10.1002/jso.25488
http://doi.org/10.1097/01.sla.0000133185.23514.32
http://doi.org/10.1055/s-0037-1598158
http://doi.org/10.1002/14651858.CD006878.pub2
http://doi.org/10.1159/000080201
http://doi.org/10.1080/00000000000000008
http://www.ncbi.nlm.nih.gov/pubmed/15362581
http://doi.org/10.1016/S0959-8049(01)00448-8
http://doi.org/10.1097/SLA.0b013e31824f1c21
http://doi.org/10.1007/s10151-015-1424-0
http://doi.org/10.1002/bjs.11092


J. Clin. Med. 2021, 10, 768 10 of 10

27. Herrle, F.; Sandra-Petrescu, F.; Weiss, C.; Post, S.; Runkel, N.; Kienle, P. Quality of Life and Timing of Stoma Closure in Patients
with Rectal Cancer Undergoing Low Anterior Resection with Diverting Stoma: A Multicenter Longitudinal Observational Study.
Dis. Colon Rectum 2016, 59, 281–290. [CrossRef]

28. Scarpa, M.; Barollo, M.; Polese, L.; Keighley, M.R.B. Quality of life in patients with an ileostomy. Minerva Chir. 2004, 59, 23–29.
29. Zhen, L.; Wang, Y.; Zhang, Z.; Wu, T.; Liu, R.; Li, T.; Zhao, L.; Deng, H.; Qi, X.; Li, G. Effectiveness between early and late

temporary ileostomy closure in patients with rectal cancer: A prospective study. Curr. Probl. Cancer 2017, 41, 231–240. [CrossRef]
[PubMed]

30. Park, J.; Danielsen, A.K.; Angenete, E.; Bock, D.; Marinez, A.C.; Haglind, E.; Jansen, J.E.; Skullman, S.; Wedin, A.; Rosenberg, J.
Quality of life in a randomized trial of early closure of temporary ileostomy after rectal resection for cancer (EASY trial). BJS 2018,
105, 244–251. [CrossRef]

31. Jiménez-Rodríguez, R.M.; Segura-Sampedro, J.J.; Rivero-Belenchón, I.; Pavón, J.M.D.; Cabrera, A.M.G.; Monchul, J.M.V.; Padillo, J.;
De La Portilla, F. Is the interval from surgery to ileostomy closure a risk factor for low anterior resection syndrome? Color. Dis.
2017, 19, 485–490. [CrossRef]

32. Beppu, N.; Kimura, H.; Matsubara, N.; Tomita, N.; Yanagi, H.; Yamanaka, N. Long-term functional outcomes of total mesorectal
excision following chemoradiotherapy for lower rectal cancer: Stapled anastomosis versus intersphincteric resection. Dig. Surg.
2016, 33, 33–42. [CrossRef]

33. Chen, T.Y.T.; Wiltink, L.M.; Nout, R.A.; Kranenbarg, E.M.K.; Laurberg, S.; Marijnen, C.A.; van de Velde, C.J. 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, 106–114. [CrossRef]

34. Sturiale, A.; Martellucci, J.; Zurli, L.; Vaccaro, C.; Brusciano, L.; Limongelli, P.; Docimo, L.; Valeri, A. Long-term functional
follow-up after anterior rectal resection for cancer. Int. J. Colorectal Dis. 2017, 32, 83–88. [CrossRef]

35. Gadan, S.; Floodeen, H.; Lindgren, R.; Matthiessen, P. Does a Defunctioning Stoma Impair Anorectal Function After Low Anterior
Resection of the Rectum for Cancer? A 12-Year Follow-up of a Randomized Multicenter Trial. Dis. Colon Rectum 2017, 60, 800–806.
[CrossRef] [PubMed]

36. Pieniowski, E.H.; Palmer, G.J.; Juul, T.; Lagergren, P.; Johar, A.; Emmertsen, K.J.; Nordenvall, C.; Abraham-Nordling, M. Low
anterior resection syndrome and quality of life after sphincter-sparing rectal cancer surgery: A long-term longitudinal follow-up.
Dis. Colon Rectum 2019, 62, 14–20. [CrossRef] [PubMed]

37. Dulskas, A.; Kavaliauskas, P.; Pilipavicius, L.; Jodinskas, M.; Mikalonis, M.; Samalavicius, N.E. Long-term bowel dysfunction
following low anterior resection. Sci. Rep. 2020, 10, 11882. [CrossRef] [PubMed]

http://doi.org/10.1097/DCR.0000000000000545
http://doi.org/10.1016/j.currproblcancer.2017.02.007
http://www.ncbi.nlm.nih.gov/pubmed/28434582
http://doi.org/10.1002/bjs.10680
http://doi.org/10.1111/codi.13524
http://doi.org/10.1159/000441571
http://doi.org/10.1016/j.clcc.2014.12.007
http://doi.org/10.1007/s00384-016-2659-6
http://doi.org/10.1097/DCR.0000000000000818
http://www.ncbi.nlm.nih.gov/pubmed/28682965
http://doi.org/10.1097/DCR.0000000000001228
http://www.ncbi.nlm.nih.gov/pubmed/30394987
http://doi.org/10.1038/s41598-020-68900-8
http://www.ncbi.nlm.nih.gov/pubmed/32681140

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

