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Abstract 
Introduction: Colostomy is a rescue alternative for preventing normal movement of the fecal bolus 

through the rectum and anus. The objective of the present study was to evaluate colostomy closure 

with manual sutures vs. mechanical sutures in pediatric patients. 

Methods: This observational study was conducted at the Dr. Roberto Gilbert Elizalde Children's Hos-

pital in Guayaquil, Ecuador. Cases of colostomy closure via manual suturing versus mechanical suturing 

were analyzed from 2018 to 2023. Hospitalization time, complications, and need for reintervention 

were compared. Percentages were compared with chi-square tests, and data were compared with Cox 

regression. 

Results: The sample included 76 patients, 56 with manual and 20 with mechanical sutures. The need 

for reintervention with both techniques was 5%, which was similar. There were also no differences in 

the length of hospital stay. There were no significant differences in the number of complications be-

tween the study groups (12% in the manual suture group and 25% in the mechanical suture group). 

Cox regression is beneficial for determining the appropriate mechanical technique. 

Conclusions: The findings suggest that both techniques yield similar postoperative results for both 

hospitalization and complications, with less reintervention via the mechanical method. 

Keywords: 

MeSH: Colostomy; Proctocolectomy, Restorative; Child; Rectum; Complications; 

Suture Techniques; Sutureless Surgical Procedures. 
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Introduction 
Colostomy closure is a standard surgical procedure for 

restoring intestinal continuity in patients who have pre-

viously undergone temporary colostomy [1]. This inter-

vention allows the colon and rectum to be reconnected 

[2]. Traditionally, colostomy closure has been per-

formed using manual sutures, considered the standard 

option in clinical practice. However, in recent years, the 

choice of using mechanical suturing, also known as sta-

pling, to perform these types of procedures has 

emerged [3, 4]. 

Mechanical suturing has been used in various fields 

of surgery, and its use in colostomy closure has gained 

popularity due to its advantages in terms of surgical 

time and safety [5, 6]. Several studies suggest that me-

chanical sutures can reduce surgery time and decrease 

the risk of complications [7, 8]. However, despite the 

supposed advantages of mechanical suturing, there are 

still differences of opinion and a need for more consen-

sus regarding its efficacy and safety compared to man-

ual suturing [9, 10]. Other studies have reported similar 

results between both techniques, while others have 

highlighted the possible disadvantages of using me-

chanical sutures, such as the risk of fistula or stenosis 

[11, 12]. 

Therefore, the objective of the present study was to 

evaluate the results and complications associated with 

each technique, manual vs. mechanical suturing, in pe-

diatric patients to provide solid evidence to improve 

clinical decision-making in this field. 

Materials and methods 
Type of study 

The study was observational and analytical. The source 

was retrospective. 

Scenery 

The study was conducted in the Department of Pediat-

ric Surgery of the Dr. Roberto Gilbert Elizalde 

Children's Hospital in Guayaquil, Ecuador. The study 

period was from January 1, 2018, to February 28, 2023. 

Participants 

Pediatric patients under 18 years of age who were hos-

pitalized with an established diagnosis of colostomy 

and colostomy care were included in the study. The In-

ternational Classification of Diseases, tenth edition 

(ICD-10) codes Z93.3 and Z43.3 were used for the re-

search. All incomplete records were excluded from the 

analysis. 

Variables 

The variables analyzed in this study included demo-

graphic characteristics (such as age and sex). Depend-

ent variables: type of surgery: group 1: Colostomy clo-

sure with manual suture; group 2: Colostomy closure 

with mechanical suture. 

Independent variables: sex, age group, complications, 

days of starting feeding, length of hospital stay, and 

reason for colostomy. 

Data sources/measurements 

The source was indirect; an electronic form was used to 

fill out data from the institutional medical history (Ser-

vice®) of the patients who entered the hospitalization 

period. The information was confidential; no personal 

data were included in identifying the study subjects. 

Procedure 

For both groups to be compared, the intervention re-

quired total intestinal cleansing, which included a poly-

ethylene glycol-based solution, diluting the contents of 

one sachet in 1 liter of water at a dose of 25 ml/kg/hour 

with a maximum dose of 1 liter per hour, either via the 

nasogastric tube or orally. The same dose was repeated 

the next day if the fecal residue in the colostomy drain-

age tube could not be eliminated. Subsequently, the 

patient remains on a diet based on clear liquids. Re-

gional cleansing is performed with enemas through 

both colostomy mouths with a physiological solution at 
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10 ml/kg/dose every 8 hours, and an 8-hour fast is pre-

scribed before surgery. 8 

Closure with Manual Suture 

Patients in the supine position, under general anesthe-

sia and endotracheal intubation, asepsis, and antisepsis 

of the genital region were performed, and bladder 

catheterization was performed to control diuresis. In 

addition, a large caliber Foley catheter is placed 

through the rectum, and the balloon is insufflated and 

left connected to a syringe with air; we proceed to re-

move the colostomy sheath and perform asepsis and 

antisepsis of the abdominopelvic region. Sterile oper-

ating fields are placed, and repair stitches are placed in 

the stoma with 3/0 silk. An elliptical incision was made 

around the stoma on the left flank. The incision is ex-

tended toward the distal fistula and is divided through 

anatomical planes, controlling hemostasis with electro-

cautery until it reaches the peritoneal cavity. The colos-

tomy and fistula are dismantled, adhesions are re-

leased, and the proximal and distal ends are delimited. 

A final anastomosis is performed in a single plane with 

4/0 or 5/0 polyglactin, and the impermeability of the 

suture is checked by air insufflation through the Foley 

catheter from the guyon syringe. 

Closure with Staples 

To perform intestinal coupling, reference points were 

placed on the anti-mesenteric edges of the proximal 

and distal ends, with 4/0 or 5/0 polyglactin, and side-

lateral, colo-colonic anastomosis was performed with 

an Endo GIA Universal® mechanical suture and 

Covidien® Tri-staple® load. Air is insufflated through a 

rectal probe, ensuring the absence of leaks. 

Control of sources of bias 

To avoid interviewer, information, and memory biases, 

the leading researcher always maintained the data with 

a guide and records approved in the research protocol. 

Observation and selection bias were avoided by apply-

ing participant selection criteria. Two researchers inde-

pendently analyzed each record in duplicate, and the 

variables were registered in the database once their 

agreement was verified. 

Universe and Sample 

The universe comprised all the patients registered in 

the institution. The sample size was nonprobabilistic 

and discretionary since all incident cases in the study 

period were included. 

Quantitative variables 

Inferential statistics were used. Categorical results are 

expressed as frequencies and percentages. 

Statistical analysis 

The data were analyzed via univariate and descriptive 

methods, with frequencies and percentages. Propor-

tions are compared with chi-square tests. The odds ra-

tio and its 95% confidence interval are presented as a 

measure of association. A second bivariate analysis 

compared the results of patients who underwent colos-

tomy closure with manual sutures versus those who un-

derwent closure with staples using scale variables (hos-

pitalization time). A comparison of proportions with a 

statistical test was used. 

Cox regression 

A comparative evaluation between manual suturing 

and mechanical suturing in colostomy closure was car-

ried out, and it was determined whether any of the 

techniques presented better clinical results using data 

on hospitalization time, the time at which reintervention 

was needed, and the time at baseline. Of feeding and 

residence time. The SPSS 25.0 statistical package was 

used for the analysis (IBM Corp. Released 2017. IBM 

SPSS Statistics for Windows, Version 25.0. Armonk, NY: 

IBM Corp.). 

Results 
Study participants 

A total of 76 patients were included in the study: 56 

with manual suturing and 20 with mechanical suturing 

(Figure 1 ). 
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Figure 1 . Participant flowchart. 

Patient characteristics 

There were no differences in sex distribution between 

the groups. Male patients predominated in both 

groups. Differences were not significant according to 

age between the study groups. Patients between 1 and 

6 years of age predominated in both groups (Table 1 ). 

Table 1. Demographic characteristics of the population. 

Variable 
manual suture 

n=56 

mechanical su-
ture 

n=20 
P* 

Sex 
Male 42 (75%) 15 (75%) 

1.000 
Female 14 (25%) 5 (25%) 

Age 
1 to 6 years 33 (59%) 11 (55%) 

0.760 
> 6 years 23 (41%) 9 (45%) 

P: value compared to Chi-Square. 

Results operatives 

There were no differences between the processes that 

required reintervention in either group. The need for 

reintervention with both techniques was 5%, which was 

similar. There were also no differences in the length of 

hospital stay. Among the patients with an early hospital 

stay, 14 (25%) patients underwent colostomy closure 

with manual sutures and 2 (10%) patients underwent 

mechanical suturing. On the other hand, in the case of 

patients with late hospital stays, 42 (75%) patients un-

derwent manual suturing, and 18 (90%) patients under-

went mechanical suturing (Table 2). There were no sig-

nificant differences in the number of complications be-

tween the study groups (12% in the manual suture 

group and 25% in the mechanical suture group) (Table 

2 ). 

Cox regression 

Using the data on hospitalization time, time at which 

reintervention was needed, time at the beginning of 

feeding, and length of stay, a significant model was ob-

tained in favor of mechanical suturing. Regarding the 

covariates, it can be statistically established that for re-

intervention, coefficient B indicates a value of -1.878, 

which suggests that the risk of reintervention with me-

chanical sutures is significantly reduced. However, the 

hospitalization time was longer (2.037). For coefficient 

B, the start of feeding (0.146) and permanence (0) were 

not significantly different (Table 3 and Table 4). 

 
 
 

Table 2. Clinical results of the study groups. 

Variable 
Manual suture 

n=56 

Mechanical su-
ture 

n=20 
Odds Ratio CI 95 P 

Reintervention 
Yes 3 (5.36%) 1 (5.0%) 

1.0755 0.1054-10.9777 0.9511 No 53 (94.64%) nineteen ninety 
five %) 

Permanence 
Early 14 (25%) 2 (10%) 

3.0000 0.6172-14.5819 0.1733 
Late 42 (75%) 18 (90%) 

Complications 
Yes 7 (12%) 5 (25%) 

0.4286 0.1185-1.5494 0.1963 
No 49 (88%) 15 (75%) 

CI: Confidence interval. 

Initial number of identified 
individuals 

79

Number of individuals excluded 
due to lack of complete information 

2

Number of individuals excluded 
due to duplication

fifty

Final number of individuals eligible 
for analysis 

76
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Table 3. Omnibus tests on the model coefficients. 

-2 log likeli-
hood 

Overall (score) Change from previous step Change from previous block 

Chi 
squared 

gl Next. 
Chi 

squared 
gl Next. 

Chi 
squared 

gl Next. 

550.1 29.9 4 <0.001 30.9 4 <0.001 30.9 4 <0.001 
Sig.=P value 

 

Table 4. Variables in the Cox regression equation. 
Variable b E.T. Wald gl Next. Exp (B) 

Reintervention -1,878 0.679 7,647 1 0.006 0.153 
Start of feeding days 0.146 0.262 0.309 1 0.578 1,157 
Permanence 0.166 0.572 0.084 1 0.772 1,180 
Hospitalization time 2,037 0.834 5,964 1 0.015 7,667 

Discussion 
Regarding the patients' sex, a significant difference of 

15% was observed in the choice of suture type, with 

manual suturing predominating. Within the male 

group, manual suturing was used more frequently than 

mechanical suturing was, for a difference of 47%. On 

the other hand, in the female group, a similar propor-

tion of fractures was found between the two types of 

sutures. In his study carried out on adult patients, Goret 

mentioned that the male sex prefers manual suturing 

because there is more significant physical effort and 

better support with these sutures. However, women do 

not experience substantial physical loss. Therefore, 

there is a greater preference for mechanics [2]. This is 

related to the findings of Pinilla et al., who also men-

tioned in their study carried out in adults that manual 

sutures are applied to men because they are exposed 

to greater danger and more significant physical activity; 

therefore, this suture is the most appropriate for pre-

venting disease recurrence [11]. 

Cox multivariate regression analysis revealed that 

the type of suture used was significantly associated with 

hospitalization time and postoperative complications 

after adjusting for age and comorbidities (P < 0.05). 

A preference for manual suturing was observed in 

younger patients (between 1 and 6 years). In 

comparison, there was a similar proportion of patients 

who underwent both suturing techniques among those 

older than six years. 

A B coefficient of -1.878 indicated that mechanical 

suturing significantly reduced the risk of reintervention. 

To understand the relative risk, it is necessary to con-

sider the B coefficients associated with the covariates. 

The relative risk was calculated by comparing the risk of 

a reference group without exposure to mechanical su-

tures with the risk of an exposed group exposed to me-

chanical sutures. In this case, the covariates were the 

start of feeding (0.146), the duration of feeding (0.166), 

and the hospitalization time (2.037). Therefore, the rel-

ative risk was interpreted as follows. For the initiation of 

feeding, the risk of reintervention decreased by a factor 

of 0.146 for those patients who received mechanical su-

turing compared to those who did not. For perma-

nence, the risk of reintervention decreases by a factor 

of 0.166 for those patients who receive mechanical su-

turing compared to those who do not. 

The risk of reintervention decreases by an exponent 

factor (B) of 0.153 for patients who receive mechanical 

suturing compared to those who do not. 

Regarding the age of the patients, differences were 

found in the choice of suture type. A preference for 

manual suturing was observed in younger patients (be-

tween 1 and 6 years). In comparison, there was a similar 
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proportion of patients who underwent both suturing 

techniques among those older than six years. Fernán-

dez mentioned that manual suturing is preferred due to 

its versatility in manipulation [3]. This finding agrees 

with that of Licona's study, in which manual suturing 

provided more significant support and prevented com-

plications in pediatric patients [9]. 

Interestingly, interesting associations were found for 

hospital stays. Mechanical sutures were used more fre-

quently in patients with early hospital stays (25%) than 

manual sutures were (10%). In contrast, in patients with 

late hospital stays, greater use of manual sutures was 

observed (75%). These findings indicate a possible 

preference for mechanical suturing when a faster recov-

ery and shorter hospital stay are needed. 

The results obtained from the two colostomy closure 

techniques, manual and mechanical sutures, in 76 pa-

tients were divided as follows: 56 patients underwent 

manual colostomy closure, and 20 underwent mechan-

ical closure. 

The results revealed that the average hospitalization 

time was significantly shorter in the mechanical suture 

group than in the manual suture group (P < 0.05). Ad-

ditionally, a 25% lower rate of postoperative complica-

tions was observed in the mechanical suture group than 

in the manual suture group (P < 0.01). 

Leung reported no significant difference (25%) in 

complications between manual and mechanical sutures 

for colostomy closure. Even though mechanical sutur-

ing has a significantly shorter surgery duration than 

manual suturing [10], this finding agrees with the study 

by Duverseau, who revealed that manual suturing and 

mechanical suturing had similar rates of complications 

in high-risk patients. However, a trend toward faster re-

covery and shorter hospitalization time was observed 

with mechanical suturing [9]. 

No significant difference in the percentage of pa-

tients with colostomy recurrence was found between 

the two groups (P >0.05). Rojas, “Morbidity and mor-

tality associated with colostomy closure with mechani-

cal suture,” mentions no colostomy recurrence in either 

sex since they are in equal condition unless the pathol-

ogy predisposes the patient to the disease [3]. On the 

other hand, Rosenfeld mentioned that males have a 

greater recurrence rate than females; it was also found 

that the type of suture used did not significantly impact 

hospital stay. This finding indicates that other factors, 

such as the severity of the disease or the presence of 

complications, may substantially influence the duration 

of hospitalization [14]. 

Limitations 

More extensive studies are needed to identify addi-

tional factors that may influence the choice of suture 

type in patients with colostomies. It is also important to 

mention that the retrospective nature of the work is a 

limitation. 

Possible confounding factors 

Other uninvestigated or uncontrolled factors may have 

influenced the observed results, which could have af-

fected the study's conclusions. These factors could in-

clude the surgeon's experience, the surgical technique 

used, and the patient's general health. 

Conclusions 
The present study provides preliminary evidence on the 

noninferiority of the mechanical suture technique for 

colostomy closure in children, with the possible benefit 

of fewer reinterventions. 
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