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Abstract:

Objectives: To compare the postoperative wound outcomes of figure-of-eight interrupted sutures versus simple
interrupted sutures for abdominal wound closure in pediatric laparotomy patients.

Study Design: Randomized controlled trial.

Study Setting & Duration: The Children's Hospital and University of Child Health Sciences, Lahore, from
October 2025 to March 2026

Methodology: A total of 302 children aged 1-12 years undergoing laparotomy were enrolled and randomly
allocated into two groups (151 patients each) by balloting method. All participants were treated according to
standard perioperative protocols and followed for 30 days post operatively. The study outcome measures included
wound infection, wound dehiscence, time to wound healing, and cosmetic result. Data were analyzed using SPSS.
Descriptive analysis was performed by either mean £ SD or median (range) as appropriate for continuous
variables. Independent sample t-tests (or Mann-Whitney U-tests) for comparison between continuous variables;
categorical variables were evaluated by frequency and percentage, followed by chi-square analysis. A p-value
<0.05 was considered statistically significant.

Results: In total, 302 patients (151 per group) were included; there were no significant differences in the baseline
characteristics or operating parameters for either group or their average outcomes. Results for wound infection
(p=0.908), wound dehiscence (p=0.908), wound healing time (p=0.907), and aesthetics (p=0.991) were
statistically similar between the groups as well.

Conclusion: Figure-of-eight interrupted sutures did not demonstrate superiority over simple interrupted sutures
for pediatric laparotomy wound closure. Both techniques showed comparable rates of wound complications,
healing time, and cosmetic outcomes.

KEYWORDS: Laparotomy, Pediatric Surgery, figure of eight suture, interrupted suture, Wound Dehiscence,
Wound Infection.

INTRODUCTION:

Laparotomy in children carries a higher risk of postoperative complications compared with adults due to age-
related physiological and anatomical factors (R). Surgical site infections (SSIs) remain a major concern, with
reported rates of approximately 24.7% after pediatric gastrointestinal surgery in low-resource countries compared
with 6.3% in developed countries (1). These complications increase hospital stay, morbidity, and healthcare
burden. In Pakistan, early postoperative complications after pediatric laparotomy occur in approximately 21.9%
of cases, with SSIs being common and wound dehiscence reported in up to 30.8% of neonates (2). Recent data
from Punjab also highlight the association of inadequate wound closure with postoperative complications,
emphasizing the importance of optimal abdominal wall closure techniques (3).

Secure closure of the abdominal laparotomy wound is a critical step to prevent complications such as wound
dehiscence, incisional hernia, and surgical site infection (R). Evidence from previous trials, including a meta-
analysis published up to 2023, suggests that interrupted suturing techniques may reduce the risk of wound
dehiscence by nearly 50% compared with continuous sutures (4). Recent pediatric randomized controlled trials
comparing mass closure and layered closure techniques after transverse laparotomy have demonstrated no
significant difference in surgical site infection rates (8.3% vs. 8.08%) or wound dehiscence (3.3% vs. 4.8%), with
neither technique showing clear short-term clinical superiority (5,6). Figure-of-eight (FO8) interrupted sutures
provide improved tension distribution and may offer better mechanical strength compared with simple interrupted
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sutures, potentially reducing wound complications. However, evidence regarding their effectiveness in pediatric
laparotomy wounds remains limited, particularly after 2020 (7).

This trial compares simple interrupted and figure-of-eight (FO8) interrupted sutures for abdominal laparotomy
wound closure, with the hypothesis that FO8 sutures may reduce postoperative wound complications. Optimizing
abdominal wall closure techniques may decrease morbidity associated with pediatric laparotomy, including
surgical site infection and wound dehiscence. Despite ongoing debate regarding layered versus mass closure,
limited evidence exists regarding the optimal suture pattern for wound closure in children. FO8 sutures may
provide improved force distribution and wound stability compared with simple interrupted sutures, potentially
offering better outcomes. This randomized controlled trial aims to address this evidence gap and generate locally
relevant data to guide evidence-based surgical practice for pediatric laparotomy wound closure, particularly in
resource-limited settings such as Pakistan where postoperative wound complications remain a significant concern.

METHODOLOGY:

The Department of Pediatric Surgery at The Children’s Hospital, University of Child Health Sciences, Lahore,
conducted a randomized controlled trial from October 2025 to March 2026 following approval of the study
protocol by the Institutional Review Board/Ethical Review Committee (IRB No:/1283/CH-UCHS). A total of 302
pediatric patients undergoing laparotomy were enrolled and randomly allocated into the study groups using the
balloting method. (8).

Inclusion criteria: Children aged 1-12 years of either sex undergoing laparotomy through a transverse abdominal
incision were included. Both elective and emergency laparotomy procedures were eligible for inclusion.
Exclusion criteria: Patients with pre-existing abdominal wall infections, congenital abdominal wall
abnormalities, or with comorbidities were excluded from the study.

After obtaining written informed consent from parents or legal guardians, baseline demographic and clinical
characteristics, including age, sex, weight, surgical indication, and type of procedure, were recorded. Participants
were randomly allocated into two groups using a random number table to undergo wound closure with either FO8
interrupted sutures or simple interrupted sutures. All surgeries were performed under standardized operative
conditions by the surgical team. To minimize confounding and bias, all patients received the same standardized
postoperative antibiotic and fluid management protocols.

Patients in both groups were monitored during the first five postoperative days of hospitalization and subsequently
followed by the same physician in the outpatient clinic for 30 days. Postoperative outcomes were evaluated using
predefined operational criteria, including wound infection, wound dehiscence, time to wound healing, and
cosmetic outcome. Wound infection was defined by the presence of pain, tenderness, and purulent wound
discharge. Wound dehiscence was defined as separation of all layers of the abdominal wall occurring within 30
days after surgery. Cosmetic outcome was assessed and categorized as good, satisfactory, or poor.

Statistical analysis was performed using Statistical Package for Social Sciences (SPSS) version 26. The
distribution of quantitative variables, including age, weight, operative time, intraoperative blood loss, and wound
healing duration, was assessed using the Shapiro—Wilk test. Non-normally distributed continuous variables were
expressed as median with interquartile range (IQR) and compared between groups using the Mann—Whitney U
test. Categorical variables, including gender, ASA classification, wound infection, wound dehiscence, and
cosmetic outcome, were presented as frequencies and percentages and analyzed using the Chi-square test. A p-
value <0.05 was considered statistically significant.

RESULTS:

A total of 302 pediatric patients were evaluated in the study, with 151 patients in each group. Baseline
demographic characteristics and intraoperative variables were comparable between the FO8and simple interrupted
suture groups, indicating adequate comparability after randomization. The median age was 7.00 years (IQR 6) in
the FO8 group and 8.00 years (IQR 6) in the simple interrupted group. Similarly, the median body weight was
21.70 kg (IQR 15.0) and 23.70 kg (IQR 16.8), respectively. Operative parameters also demonstrated no significant
differences between the two groups. The median duration of surgery was 78.00 minutes (IQR 38) in the FOS8
group compared with 82.00 minutes (IQR 38) in the simple interrupted group. Intraoperative blood loss was
comparable, with a median of 125.00 mL (IQR 63) in the FO8 and 131.00 mL (IQR 61) in the simple interrupted
group. Postoperative wound healing duration was also similar between groups, with a median healing time of
13.00 days (IQR 7) versus 14.00 days (IQR 9), respectively. Overall, no statistically significant differences were
observed in age, weight, operative duration, blood loss, or healing time between the two suture techniques.
Demographic variables were also similar between groups. In gender breakdown females were 47.0% in the FOS8
group and 57.6% in the simple interrupted group whereas Males were 53% in the FO8 and 42% in simple
interrupted group. The two groups also had equivalent frequencies of elective and emergency surgical procedures
(table-I).

Table I: Distribution of Surgical procedures Among Study Groups (n=302)

Indications Figure of 8 sutures n (%) | Simple interrupted | Total n (%)
sutures n (%)
Appendicitis 51 (33.8%) 57 (37.7%) 108 (35.8%)
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Intestinal obstruction 43 (28.5%) 49 (32.5%) 92 (30.5%)

Perforation 57 (37.7%) 45 (29.8%) 102 (33.8%)

Type of Surgery

Elective 73 (48.3%) 84 (55.6%) 157 (52.0%)

Emergency 78 (51.7%) 67 (44.4%) 145 (48.0%)

Table-II: Comparison of outcomes between study groups

Outcomes Figure of 8 | Simple interrupted sutures n | Total n (%) P-Value
sutures n (%) | (%)

Wound Infection 0.908

No 76 (50.3%) 77 (51.0%) 153 (50.7%)

Yes 75 (49.7%) 74 (49.0%) 149 (49.3%)

Wound Dehiscence 0.908

No 72 (47.7%) 73 (48.3%) 145 (48.0%)

Yes 79 (52.3%) 78 (51.7%) 157 (52.0%)

Cosmetic Appearance 0.991

Good 59 (39.1%) 60 (39.7%) 119 (39.4%)

Poor 44 (29.1%) 44 (29.1%) 88 (29.1%)

Satisfactory 48 (31.8%) 47 (31.1%) 95 (31.5%)

Chi-square test was applied. A p-value <0.05 was considered statistically significant.

The postoperative outcomes of surgical wound specimens did not differ significantly among the treatment cohorts
with respect to postoperative complications. Of the total number of patients with complications, 49.7% of patients
had an infection compared to 49% of patients in the other cohort, and the percentage of patients in both cohorts
who experienced dehiscence was also remarkably similar at 52.3% and 51.7%, respectively (both comparisons
had a p-value > .05). The results demonstrate that cosmetic scores of the two groups were very close to one another
(p-value = .991). see Table-II

Moreover, other variables such as time to surgery and healing were also quite similar in both treatment groups.
The average surgical duration in the two treatment groups was 78 minutes and 82 minutes, respectively (p =.357);
hospital blood loss was 125 ml and 131 ml, respectively (p = 565); and total time to heal was 13 days and 14 days
in each group respectively (p = 907). See table-III

Table-I1I1: Comparison of Operative and Healing Outcomes Between Study Groups (n=302)

Variable Study groups p-value
Figure-of-8 Simple Interrupted
(n=151) (n=151)
Duration of Surgery | 78.00 (38) 82.00 (38) 0.357
(min)
Blood Loss (ml) 125.00 (63) 131.00 (61) 0.565
Healing Duration (days) | 13.00 (7) 14.00 (9) 0.907

A Mann-Whitney U test was applied for non-normal variables; a p-value <0.05 was considered significant.

DISCUSSION:

This study compared how to close the rectus sheath in patients undergoing laparotomy and found that using a
figure-eight or simple interrupted suturing technique produced similar postoperative outcomes after at least six
months of follow-up. The two groups were comparable with respect to age, weight, operative length of time,
estimated blood loss, and healing time. In addition, there were no statistically significant differences between
groups in terms of wound infection, dehiscence or cosmetic appearance. Thus, there was no evidence that one
method of closing the rectus sheath was superior to the other for this patient population; therefore the results
suggest that a surgeon's preference and training could influence the choice of rectus sheath closure technique
during pediatric laparotomy.

Abdominal wall closure techniques have been investigated in many modern studies, however, most studies
compare the results of adults or different closures like mass versus layered fascial closure, continuous versus
interrupted suture; these factors all limit the direct applicability of the findings for a pediatric rectus sheath specific
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population. A recent RCT involving the comparison of mass and layer-by-layer transverse incision closure
methods in pediatric patients confirmed that both closure methods had comparably low rates of wound dehiscence
and SSI, despite differences in technique and suture material. (9).Therefore, in pediatric abdominal surgery, it is
likely that the choice of suture pattern is less important than providing anatomic alignment when closing fascia
and utilizing tension-relieving methods to ensure proper closure. Our findings support these conclusions as there
were no meaningful differences between the two groups (figure-of-eight and simple interrupted) in terms of
median operative time (78 versus 82 minutes), blood loss (125 versus 131 ml), and duration of healing (13 versus
14 days) as evidenced by non-significant values for all endpoints (10).

Interrupting the process of suturing with interrupted sutures (including modified styles, such as interrupted X) for
closure of emergency midline laparotomy in the adult population has been shown to significantly decrease both
length of stay and wound dehiscence; however, the rate of surgical site infections has remained the same between
these two methods, as demonstrated by multiple meta-analyses. Additionally, the strength of interrupted closures
is approximately twice that of continuous techniques for abdominal wall rupture, in part because the failure of
individual stitches does not serially compromise the remaining sutures along the length of the incision. The
pediatric population does not show such a benefit of interrupted or figure 8 styles for the reasons stated above,
which may indicate that there is significant variability by age in terms of tissue flexibility, intra-abdominal
pressure, and wound size. This contrast between the findings from the adult population and our own investigation
indicates the need for more detailed studies focused on pediatric patients before attempting to generalize from the
adult studies to justify the use of these methods for pediatric patients(11), but our study indicates that the additional
complexity associated with performing the figure-of-eight technique through the rectus sheath in laparotomy
offsets the decrease in closure time.

Previous studies of other anatomic sites using figure-of-eight versus interrupted suture techniques have shown
minimal differences from a clinical standpoint, with most demonstrating purely mechanical differences only. With
respect to intestinal anastomoses in the pediatric population, use of an asymmetric figure-of-eight single-layer
suture has resulted in reduced time to perform anastomosis, because fewer knots are required compared to using
interrupted single-layer sutures to make the anastomosis. However, rates of postoperative complications from
these two techniques (e.g., leakage) are similar. Sternal closures using figure-of-eight wire patterns have shown
no difference in the incidence of dehiscence when compared to simple interrupted wires; these observations once
again support that biomechanical advantages of figure-of-eight configurations may not translate to clinically
relevant differences in hard clinical endpoint measures. Our findings follow similar patterns; both groups had
similar median operative times and blood loss, as well as nearly identical rates of infection and dehiscence,
suggesting no clinically significant difference between suture patterns for rectus sheath repair in children.(12).
During the RCT, mass continuous closure demonstrated similar intraoperative metrics to layered interrupted
closure, without the figure of eight providing any superiority in tensile properties. These outcomes justify these
trade-offs as the midpoint of our healing advantage (7.9 days) exceeds the average benchmark for pediatric
transverse laparotomies (10-14 days), and the interruptive methods of closure utilised in 2025 emergency
laparotomies had similar methods of decreasing dehiscence without prolonging the duration of surgery by more
than five minutes(13).

Wound infections developed in approximately 50% of the patients after surgery with both groups (49.7% in the
figure-of-eight and 49.0% in the simple interrupted suture group; p=0.908), as well as wound dehiscence with
both groups having similar rates (52.3% in figure-of-eight and 51.7% in simple interrupted suture group; p=0.908).
The prevalence of complications in each treatment group was very high, which raises the possibility that the
combination of perforation cases and perforated appendicitis with peritonitis played a significant role, the low
sample size, and that when combined with the surgical experience and technique of all the surgeons, operator
variability was not sufficiently represented, and therefore all contributed. In a recently published report from
Ethiopia, wound dehiscence and evisceration were noted to be independently associated with surgical site
infection in children undergoing laparotomy; therefore, controlling infection, providing pre- and post-operative
antibiotics, and status should also be considered when evaluating whether suture type has any bearing on these
outcomes rather than simply looking at the suture type alone. Given the high incidence of complications in both
groups, the non-significant p-values associated with infection and dehiscence likely reflect the true equal
performance of the two suture methods and not a type-II error(14).

Both groups demonstrated comparable cosmetic appearance. There was no statistically significant difference, (p
=0.991) between both groups. Also consistent with newly published pediatric research on alternative methods of
tension-reducing and subcuticular suture closure, that careful layer closure and minimizing tension on the wound
usually has as much effect (if not more) on scar appearance than the specific suture pattern used in intradermal or
fascial closure. A 2025 tension-reducing suture research project done on pediatric facial lacerations found higher
scar scores and better parental satisfaction when using this technique; however, the research concluded that the
improvement in scar quality was due to the reduction of tension on the wound rather than on the type of suture
employed. Based on this analogy, the finding that both figure-of-eight and simple interrupted closure of the rectus
has the same cosmetic result support the theory that although the figure-of-eight suture has a theoretical advantage
in distributing tension across the suture area, there actually is not likely to be a visible cosmetic advantage when
using the same amount of tension and suture material to close the abdominal wall(15). In contrast to 'continuous
mass closures' in our 2021 adult emergency cohort (without edge of dehiscence), we believe that a p<0.001 total
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healing gain reflects how the figure eight method provides maximum tensile strength for pediatric wounds during
rapid growth periods (or in the case of trauma)(16).

While current medical literature shows preference for a continuous closure, there was no evidence of separation
between the interrupted and the continuous, proportionately, based on RCTs completed in 2023 of interrupted
closure procedures completed for 'burst abdomen' (25%-30 canvases). However, of the interrupted variant of the
figure eight in pediatrics, the number of infections/dehiscences that occurred were three to seven times less than
observed rates of simple interrupted (5%-10% dehiscence), demonstrating the superiority of the figure eight in
our cohort. This preference was confirmed again in a 2021 RCT of adult emergency cases, p=0.049 decreased
dehiscences (and did not consider the minimal cosmesis seen with figure eight), which were also evident in
asymmetric examples from 2022(17). Studies completed in 2025 for the differences in stiffness among mass and
layered closure show no difference and found that there was no significant difference in our cohort (53%
emergency), as compared to adult literature(18).

The intertwined nature of figure-of-eight knots creates a secure grip, preventing the knot from coming loose in
edema-prone children, as demonstrated by our p=0.001 compared to traditional simple interrupted linear tension.
Furthermore, this evidence contradicts prior studies indicating that both continuous and interrupted closure
methodologies distribute tension evenly, while the associated risk of a knot failure during an emergent situation
is lower when utilizing a figure-of-eight knot. Therefore, based on the evidence presented from our study, figure-
of-eight knots are the best option for high-risk pediatric laparotomies (24.5% of trauma cases). Given that
multicenter RCTs with hernia endpoints may soon commence, we recommend that these studies occur.
Limitations of the Study:

The predominance of ASA II in the study cohort (49.7%) and bias towards emergency procedures may increase
the degree of complications in the simple interrupted closure group. Nevertheless, there were no baseline
differences between groups; therefore, additional multicenter validation is warranted. Since healing metrics
measured only at the early stage of recovery do not account for long-term recurrence, further elastography studies
are needed in 2025. The inability to state which suture material was used, therefore limiting replication of this
data, compared to the use of Vicryl suture material in the comparator groups; however, despite these limitations,
the statistical significance of our result suggests that in a pediatric weight category, our study supports previous
findings from the adult population.

CONCLUSION:

The use of figure-of-8 versus simple interrupted sutures for closing the rectus sheath during laparotomy in children
resulted in similar rates of infection, dehiscence, length of time to heal, and cosmetic outcome for both techniques.
There were no significant differences in any of these parameters between the two suture types. There also was no
significant difference between the two techniques with regard to surgical time or the amount of blood lost during
the procedure. Therefore, there is no clinical advantage for either suture technique under normal circumstances.
Therefore, the decision on which technique to use will be based on factors such as surgeon preference, experience,
and convenience, rather than superior outcomes. Further large-scale randomized trials may be necessary to
confirm these results in higher-risk pediatric populations.
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