
Brazilian Journal of Global Health 2025; v5 n19 19

Copyright: This is an open-access article distributed under the terms of 
the Creative Commons.

Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided that the original author and 
source are credited.

Corresponding author:
Giovanna Galassi
Medical student
Santo Amaro University – UNISA
R. Prof. Enéas de Siqueira Neto, 340 - Jardim das 
Imbuias, São Paulo/SP, Brazil E-mail: giovanagalas-
si@hotmail.com
Orcid: https://orcid.org/0009-0005-3855-2446

ABSTRACT

OBJECTIVE

To compare different suture techniques, and suture materials in the incidence of incisional hernias and postoperative complica-
tions, which is essential to determine the ideal suture.  

METHODS

This study is a systematic review. Data collection occurred from the analysis of studies between 1983 and 2024, extracted from the 
MEDLINE, SciELO and Latin-American and Caribbean Literature (LILACS) databases.   

RESULTS

Continuous suture demonstrated advantages in emergency surgery environments due to the shorter exposure time of the patient. 
Absorbable monofilament	sutures,	 such as polyglyconate, showed resistance and lower complication rates, but did not show signifi-
cant differences in the incidence of hernias compared to non-absorbable wires. The use of triclosan in absorbable wires can reduce 
wound infections without significant impact on the incisional hernias rate.  

CONCLUSION

The study concludes that there is no definitive advantage of one suture technique over another in the prevention of incisional hernias, 
but continuous sutures are beneficial to reduce surgical time in emergencies. The choice of technique and suture material should 
balance the effectiveness in preventing hernias, minimizing complications and the clinical context of each patient.
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INTRODUCTION

	 Incisional hernias (IH) constitute relevant complica-
tions after laparotomies, being defined as defects in the ab-
dominal wall at the site of a previous surgical incision, with or 
without a noticeable protrusion on clinical inspection or ima-
ging examinations. These defects can be classified according 
to location, size, recurrence, reducibility, and symptoms. 
Several risk factors are associated with their development, 
including previous abdominal surgeries, smoking, and recent 
acute infections. In addition, certain surgical techniques, 
such as the transumbilical approach, may present a higher 
incidence of IH.1

	 The incidence of IH after elective midline laparoto-
mies ranges from 12% to 22% in the first three postoperati-
ve years, being more common in patients with predisposing 
factors such as rectus diastasis, pre-existing umbilical her-
nia, and smoking.2 The incidence of IH is significantly high in 
studies analyzing the use of the transumbilical “single-port” 
(SP) approach for SP procedures, due to the need for a lar-
ger aponeurotic incision when compared with that used in 
laparoscopic cholecystectomy (VLC), often in patients with 
diastasis.3 For the European Hernia Society (EHS), to prevent 
IH incidence, a non-midline approach is recommended for 
laparotomy.4

	 The incidence of IH in open surgery is high, as in ab-
dominal aortic aneurysm repair, occurring more frequently in 
midline incisions and being directly related to the technique 
used for aponeurotic closure. This requires the surgeon to pay 
special attention to this surgical step in order to avoid the 
most common cause of reoperation in this group of patients.5

	 The most commonly used techniques for abdominal 
wall closure are continuous suture and interrupted suture. 
The first is indicated for extensive wounds under minimal 
tension, allowing rapid closure and homogeneous distribution 
of force along the incision, although it carries a higher risk of 
dehiscence if the thread breaks. Interrupted suture, in turn, 
provides greater tensile strength, offers better aesthetic 
results, and reduces the risk of vascular compromise, being 
indicated for wounds under higher tension. A relevant techni-
cal aspect is the suture length-to-wound length ratio, which 
should be greater than four, as lower values increase the risk 
of IH by up to fourfold.6-8

	 Monofilament sutures may reduce hernia risk in pa-
tients and may be considered over multifilament sutures, just 
as continuous sutures using slowly absorbable material also 
demonstrate lower chances of IH development.9,10

	 Regarding suture materials and threads types, these 
can be divided into absorbable or non-absorbable, each with 
distinct characteristics. Absorbable threads, such as poly-
glactin, are frequently used in deeper layers, reducing ten-
sion and favoring healing. Non-absorbable threads, such as 
polypropylene, are preferred in superficial layers due to their 
greater resistance and durability. Evidence indicates that 
monofilament sutures present a lower infection risk compa-
red with multifilament sutures, and that continuous sutures 
with slowly absorbable threads are associated with a lower 
incidence of IH. In the context of mesh fixation, the ideal 
thread should provide high functional strength, a monofila-
ment structure — which hinders bacterial colonization — and 
absorbable properties, allowing its elimination as a potential 
source of infection.11

	 Based on this, the present study aimed to compare 
different abdominal wall closure techniques, such as conti-
nuous or interrupted sutures, and to distinguish between the 
types of threads used, including non-absorbable threads or 
long-lasting absorbable threads, preferably monofilament, in 
the incidence of incisional hernias. Additionally, it seeks to 
evaluate the incidence of incisional hernias in patients un-
dergoing continuous versus interrupted suture, compare wou-
nd closure outcomes using absorbable versus non-absorbable 
sutures, and identify potential complications associated with 
each technique and suture material.

	 Thus, this study is further justified by the need to 
identify the most effective approach to reduce the incidence 
of incisional hernias. A detailed understanding of these varia-
bles may guide surgical practices and improve postoperative 
outcomes.

METHODS

	 Study type
	 The present study consisted of a systematic literature 
review of publications in journals from 1983 to 2024, aiming 
to compare abdominal wall closure techniques regarding the 
incidence of IH.

	 Data collection procedures
	 Data collection was carried out through a bibliogra-
phic survey of randomized clinical trials, and such studies 
were retrieved in full using the following descriptors and their 
respective Boolean operators: “hérnia incisional”, “técnicas 
de fechamento abdominal”, “Incisional Hernia”, “Abdominal 
Wall Closure”, “Fascia closure”, “Wound Closure”, “Abdomi-
nal Wall Repair”, “Suture Techniques”, “Continuous Closu-
re”, “Running Suture”, “Interrupted Suture”, “Interrupted 
Closure”, “Absorbable Sutures”, “Non- Absorbable Sutures”, 
“polydioxanone suture”, “Permanent Sutures”, “nylon”, “Mo-
nofilament”, and “Multifilament”. The search was conducted 
in the databases National Library of Medicine (PubMed), Scien-
tific Electronic Library Online (Scielo), and Latin American and 
Caribbean Health Sciences Literature (LILACS). 
	 The PICO acronym was used as a strategy for defining 
the clinical question, with the following meanings: P: Popula-
tion/Problem; I: Interest/Intervention; C: Comparison; and O: 
Outcomes. Based on this, the present study aims to answer the 
following clinical question: “What is the influence of different 
suture techniques (continuous versus interrupted) and types of 
threads (non-absorbable versus long-lasting absorbable, pre-
ferably monofilament) on the development of IH in patients 
undergoing abdominal wall closure?”.
	 The search was conducted between July and August 
2024. The eligibility criteria defined were: studies had to be 
fully published, in English or Portuguese, from 1983 to 2024, 
indexed in the databases previously specified, and aligned with 
the topic of interest. All studies that did not meet the eligi-
bility criteria, such as those published outside the temporal 
range, in other languages, or incomplete, were excluded from 
the selection, as well as trials conducted using animals and 
duplicate studies due to indexing in more than one database.
Search results are summarized in the flowchart in Figure 1. Of 
the 38 articles selected through descriptor combinations, 22 
were selected for full-text reading and only 9 were included in 
the systematic review.

Figure 1 - Article search flowchat

Source: own authorship
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RESULTS

	 In the present study, 9 articles were selected based 
on the eligibility criteria previously defined. Together, these 
articles provided a sample of 5612 patients who underwent 
different suture techniques for abdominal wall closure using 
various suture materials. Due to the large sample size, an in-
-depth analysis was possible regarding potential complications 
and the incidence of incisional hernias after the use of a given 
technique and the suture material employed.
	 In the development of the results, continuous and in-
terrupted suture techniques were highlighted, in addition to 
introducing the sutures used in patients undergoing abdominal 
wall closure, which include polypropylene (Prolene®), polygly-
colic acid (Dexon®), stainless steel, polyglactin, polydioxano-
ne, nylon, polyglyconate (Maxon®), polyglactin 910 (Vicryl®), 
PDS®, and Monoplus®.
	 For better understanding and visualization of the 
different suture techniques analyzed during abdominal wall 
closure and the suture materials employed, two tables were 
organized to present the examined studies.
	 Table 1 presents the analyzed studies, year of publi-
cation, number of patients, and associated complications such 
as wound infection, dehiscence, and local pain. It is notewor-
thy that the incidence of infectious complications was present 
in almost all studies, ranging between 4.1% and 16%.

Table 1 - Studies analyzed according to year of publication, number
 of patients, and associated complications.

Source: Author's elaboration

	 Table 2 highlights the suture techniques, the mate-
rials used, and the incidence of IH. It is possible to identi-
fy that the continuous suture technique was most frequently 
employed, generally associated with slowly absorbable 
monofilament threads such as polydioxanone, polyglyconate, 
and polyglactin. The IH rates varied widely, with emphasis on 

higher values in studies that used polyglactin (up to 20.6%) 
and lower rates in studies using nylon (10.3%) or polyglyconate 
(3%).

Table 2 - Studies analyzed according to suture techniques, suture 
material, and incidence of IH.

Source: The authors

DISCUSSION

	 The analysis of the studies included in this review 
demonstrates that the continuous suture technique, when 
compared with the interrupted technique, presents a consis-
tent advantage in terms of reducing operative time, without 
thisimplying a significant increase in postoperative complica-
tions such as dehiscence or IH. Richards et al.,12 McNeil and 
Sugerman13 and Sahlin et al.14 demonstrated that the saving 
of minutes during closure, although seemingly modest, may 
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have important repercussions, especially in the context of 
prolonged surgeries or in patients with higher anesthetic 
risk, in whom each reduction in surgical time may transla-
te into meaningful clinical benefits. This finding reinforces 
the idea that operative efficiency should be considered not 
only in terms of logistics but also as an element that may di-
rectly impact the morbidity associated with the procedure.
	 The study by Trimbos et al.15 reinforces this perspec-
tive by showing that continuous suturing not only provides gre-
ater speed but also uses a smaller amount of residual material, 
which may reduce long-term complications such as chronic 
pain and persistent inflammation. This finding is directly con-
nected to the results of Wissing et al.,16 who observed a hi-
gher incidence of pain and suture sinus with non- absorbab-
le threads, suggesting that both the quantity of material and 
its structural characteristics may be decisive for the patient's 
postoperative experience. Thus, Trimbos et al.15 expands the 
understanding that the choice of technique may influence not 
only intraoperative efficiency but also medium- and long-term 
quality of life.
	 In the emergency setting, the study by Polychronidis 
et al.17 adds a relevant aspect: although it did not identify sta-
tistically significant differences in the incidence of IH or fascial 
dehiscence between continuous and interrupted suture, it con-
firmed that the continuous technique is associated with shorter 
closure time, even in critical situations. This result converges 
with the findings of Richards et al.12 and the multicenter study 
by Seiler et al.,18 indicating that the operative efficiency of 
the continuous technique is maintained in different contexts, 
including in conditions of greater complexity, in which agility 
may directly impact clinical evolution and morbidity and mor-
tality.
	 Regarding suture materials, the findings are more he-
terogeneous but allow for some consistent conclusions. Wissing 
et al.16 and Justinger et al.19 suggest that long- lasting absorba-
ble sutures, such as polydioxanone, provide greater tensile su-
pport and are associated with lower IH rates compared with ra-
pidly absorbable sutures such as polyglactin 910. Hsiao et al.20 
add that this benefit becomes even more evident in patients 
with greater tissue fragility, such as those with malignant ne-
oplasms, in whom healing may be impaired. Thus, the choice 
of suture material is no longer merely a matter of technical 
preference, assuming instead a strategic role according to the 
patient’s profile and the clinical context. 
	 On the other hand, although non-absorbable sutures 
threads, such as nylon, present reduced IH rates, the studies 
point to a higher incidence of chronic pain and local complica-
tions, including suture sinus. This finding, observed in Wissing 
et al.,16 contrasts  with the results of Trimbos et al.,15 which 
indicate that reducing the amount of residual material, when 
associated with the continuous technique, may mitigate such 
complications. This suggests that the balance between mecha-
nical strength and long-term quality of life should be carefully 
considered. The impact of these chronic complications, often 
overlooked in short-term studies, deserves to be explored in 
future investigations that incorporate outcomes related to pa-
tient functionality and quality of life.
	 Another crucial point revealed by the review is the 
variability of outcomes when analyzed across different cen-
ters, as demonstrated in the multicenter INSECT study con-
ducted by Seiler et al.18 Even in the presence of similar proto-
cols regarding technique and suture choice, the IH rate varied 
widely between institutions, from 0% to 25.5%. This finding
highlights the relevance of factors not only technical but al-
sohuman and institutional, such as the surgeon’s learning cur-
ve, the standardization of closure, and even organizational as-
pects related to perioperative care. Regardless of the material 
used, the quality of execution and adherence to closure proto-

cols appear to play a decisive role in preventing complications.
	 Based on these findings, it is possible to derive hypo-
theses for future research anchored in the reviewed results 
themselves. The identification of advantages of polydioxanone 
in terms of prolonged tensile strength (Hsiao et al.;20 Justinger 
et al.)19 and of triclosan-coated polyglactin 910 in infection 
prevention (Justinger et al.)19 suggests the need for the de-
velopment of hybrid sutures that combine slow absorption, a 
monofilament structure, and antimicrobial properties. Likewi-
se, the findings of Wissing et al.16 and Trimbos et al.15 regarding 
pain and inflammation resulting from excess residual material 
indicate that sutures impregnated with bioactive agents that 
promote tissue remodeling could reduce the chronic inflamma-
tory response. Moreover, the observation that high-risk pa-
tients (for example, obese individuals, those with malignancy, 
or those undergoing emergency laparotomy) present higher 
rates of IH even with appropriate techniques (Hsiao et al.;20 

Polychronidis et al.;17 Seiler et al.)18 supports the investigation 
of the association between long-lasting sutures and the pro-
phylactic use of mesh in this subgroup.
	 Additionally, large-scale multicenter clinical trials 
stratified by variables such as obesity, the presence of malig-
nancy, immunosuppression, and type of surgery are needed to 
more robustly clarify the interaction between technique, ma-
terial, and patient profile. The use of multivariate statistical 
models could help identify independent predictors for the de-
velopment of incisional hernias, providing support for persona-
lized abdominal closure protocols.
	 In summary, this review shows that the decision be-
tween continuous or interrupted suturing, as well as between 
absorbable or non-absorbable suture materials, should not be 
guided by a single outcome or isolated study. The integrated 
analysis of the studies demonstrates that the choice between 
continuous and interrupted suturing techniques, as well as the 
selection of the type of suture material (whether slow- or fas-
t-absorbing absorbable sutures, or non-absorbable ones), must 
be carefully individualized. While the continuous technique 
often stands out for reducing operative time, different suture 
materials present distinct profiles regarding tensile strength, 
infection, and late complications. The presence of risk fac-
tors, such as malignancy and obesity, highlights the importan-
ce of tailoring the surgical approach to the patient’s profile, 
whereas slow-absorbing sutures such as polydioxanone appear 
to offer greater safety in these high-risk patients. However, 
factors such as surgeon experience, technical standardization, 
and patient characteristics remain decisive in determining the 
final outcome. Advancing knowledge in this field depends on 
an integrated perspective that, moving beyond the compari-
son between techniques and materials, also incorporates an 
understanding of the complex interaction between wound-he-
aling biology, surgical practice, and technological innovation.

CONCLUSION

	 In summary, this review demonstrates that the de-
cision between continuous or interrupted suturing, as well 
as between absorbable or non-absorbable threads, should 
not be guided by a single outcome or isolated study. The in-
tegrated analysis of the studies shows that the choice be-
tween continuous and interrupted suture techniques, as 
well as the selection of the type of suture material (whe-
ther slow- absorbing or fast-absorbing, or non-absorbab-
le), must be carefully individualized. While the continuous
technique often stands out for reducing ope-
rative time, different suture materials present
distinct profiles of resistance, infection, and late complica-
tions. The presence of risk factors, such as malignancy and 
obesity, highlights the importance of adjusting the surgical 



Brazilian Journal of Global Health 2025; v5 n19 23

10.1001/archsurg.1986.01400070091019.
14. Sahlin S, Ahlberg J, Granström L, Ljungström KG. Mono-
filament versus multifilament absorbable sutures for abdomi-
nal closure. Br J Surg. 1993 Mar;80(3):322-4. doi: 10.1002/
bjs.1800800318. PMID: 8472140.
15. Trimbos JB, Smit IB, Holm JP, Hermans J. A randomized clini-
cal trial comparing two methods of fascia closure following midli-
ne laparotomy. Arch Surg.	1992	 Oct;127(10):1232-4.	
doi: 10.1001/archsurg.1992.01420100094016.
16. Wissing J, van Vroonhoven TJ, Schattenkerk ME, Veen HF, 
Ponsen RJ, Jeekel
J. Fascia closure after midline laparotomy: results of a rando-
mized trial. Br J Surg. 1987 Aug;74(8):738-41. doi: 10.1002/
bjs.1800740831.
17. Polychronidis G, Rahbari NN, Bruckner T, Sander A, Som-
mer F, Usta S, Hermann J, Albers MB, Sargut M, Knebel P, Klotz 
R. Continuous versus interrupted abdominal wall closure af-
ter emergency midline laparotomy: CONTINT: a randomized 
controlled trial [NCT00544583]. World J Emerg Surg. 2023 Oct 
17;18(1):51. doi:10.1186/s13017-023-00517-4.
18. Seiler CM, Bruckner T, Diener MK, Papyan A, Golcher H, 
Seidlmayer C, Franck A, Kieser M, Büchler MW, Knaebel HP. 
Interrupted or continuous slowly absorbable sutures for closure 
of primary elective midline abdominal incisions: a multicenter 
randomized trial (INSECT: ISRCTN24023541). Ann Surg. 2009 
Apr;249(4):576-82. doi:10.1097/SLA.0b013e31819ec6c8.
19. Justinger C, Slotta JE, Schilling MK. Incisional hernia after 
abdominal closure with slowly absorbable versus fast absorbab-
le, antibacterial-coated sutures. Surgery. 2012 Mar;151(3):398-
403. doi: 10.1016/j.surg.2011.08.004.
20. Hsiao WC, Young KC, Wang ST, Lin PW. Incisional hernia af-
ter laparotomy: prospective randomized comparison between 
early-absorbable and late- absorbable suture materials. World 
J Surg. 2000 Jun;24(6):747-51; discussion 752. doi:10.1007/

s002689910120.

approach to the patient profile, while slow-absorbing sutures, 
such as polydioxanone, seem to offer greater safety in the-
se high-risk patients. However, factors such as surgeon expe-
rience, technical standardization, and patient profile remain 
decisive in defining the final outcome. The advancement of 
knowledge in this area depends on an integrated view that, 
starting from the comparison between techniques and mate-
rials, also incorporates the understanding of the complex inte-
raction between wound-healing biology, surgical practice, and 
technological innovation.
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