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Abstract: the article provides a review of the literature on the treatment of 

patients with giant incisional ventral hernias. The existing variety of possible 

variants of hernioplasty, which often complicates the correct choice in the 

treatment of postoperative ventral hernias, is considered, and postoperative 
complications and causes of unsatisfactory results are described. The authors 

came to the conclusion that despite the active introduction of new mesh 

endoprostheses and the development of new methods of surgical treatment, the 
problem of relapse prevention, in the treatment of patients with large incisional 

ventral hernias, remains highly relevant. A comprehensive assessment of the 

immediate and long-term results of treatment, determination of the level of 

quality of life will make it possible to form the best tactics, choose an adequate 
method of surgical treatment, and develop an effective algorithm for 

preoperative preparation and postoperative management of patients. 
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Аннотация. в статье представлен обзор литературы по лечению 

пациентов с гигантскими послеоперационными вентральными грыжами. 

Рассмотрено существующее многообразие возможных вариантов 
герниопластики, что часто затрудняет правильный выбор при лечении 

послеоперационных вентральных грыж, а также описаны 

послеоперационные осложнения, причины неудовлетворительных 
результатов. Авторы пришли к выводу, что несмотря на активное 

внедрение новых сетчатых эндопротезов и разработку новых способов 



оперативного лечения, проблема профилактики рецидива, при лечении 

пациентов с большими послеоперационными вентральными грыжами, 
остается весьма актуальной. Комплексная оценка ближайших и 

отдаленных результатов лечения, определение уровня качества жизни 

позволят сформировать наилучшую тактику, выбрать адекватный 

метод оперативного лечения, разработать эффективный алгоритм 
предоперационной подготовки и послеоперационного ведения пациентов. 

Ключевые слова: послеоперационные вентральные грыжи, классификация, 

герниопластика, эндопротезы, осложнения. 
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Treatment of incisional ventral hernias remains an urgent problem in 
abdominal surgery. Back in 1887, Homans reported that 10% of laparotomies 

were accompanied by the formation of a postoperative ventral hernia [13], and 

more than a century ago, Theodore Billroth formulated the postulate “if we 
could artificially create tissue equal in density and strength to the fascia or 

tendon, then the secret of a radical cure the hernia would be found” [18]. Despite 

the development of minimally invasive techniques of surgical treatment, the 

introduction of mesh endoprostheses, suture material, the formation of a 
postoperative ventral hernia remains the most frequent complication after 

laparotomy. According to a literature review, this complication ranges from 11 

to 20% [3, 6]. In patients with a giant incisional ventral hernia in combination 
with a “loss of domain”, the recurrence rate can reach 46% [38]. 

The presence of a giant incisional hernia is accompanied by a disorder in the 

activity of internal organs with impaired motor-evacuation function, discomfort, 

pain in the projection of the hernia and a significant decrease in the patient's 
quality of life. Surgical treatment is aimed at relieving symptoms (pain and 

discomfort), preventing complications (infringement, respiratory distress), and 

treating acute complications (intussusception and infringement) [3, 37]. 
Despite the prevalence of this disease, the etiology is still insufficiently 

understood. The factors predisposing to the formation of incisional hernias can 

be divided into general, characteristic for all types of hernias, and local, 

associated with the operation and complications from the postoperative wound 
[2, 26]. Common factors include diabetes mellitus, oncology, 

immunodeficiency, obesity, chronic obstructive pulmonary disease, steroid use, 

and smoking [36]. Local factors: violation of the technique of suturing the 

wound, rough operation technique, suppuration of the postoperative wound, 
eventration, relaparotomy [18, 26]. The timing of the occurrence of POVG can 

be varied. POVH that arose in the first year after the operation, many authors 

associate with complications from the wound and abdominal cavity [2, 35]. The 
occurrence of POVH 2-3 years after the operation is associated with 

morphofunctional changes in the tissues of the abdominal wall and the scar area, 



concomitant pathology [3, 34]. In the pathogenesis of POVH formation, a 

number of authors assign a significant role to pathomorphological changes in the 
muscles [2], and a number of authors describe an important role in maintaining 

the integrity of the tissue, the formation of collagen and its subtypes, the level of 

metalloproteases 2, 9, 15 [20, 33]. Fachinelli A., et al [12] in their work note that 

in patients with hernias, elastic fibers predominate (35% or more), in contrast to 
collagen fibers. A decrease in the number of collagen fibers and an increase in 

elastic fibers leads to a decrease in the elasticity and resistance of tissues, and 

this is most often observed between the ages of 35 and 60 years. Thus, in the 
pathogenesis of hernia formation, an important role belongs to the pathology of 

the formation of human connective tissue, and not to the mechanical factor, as 

previously thought [5, 26]. 

Predisposing factors affect the incidence of postoperative complications, the 
incidence of recurrence [18], and they must be taken into account when 

counseling patients about the expected postoperative course and the prognosis of 

recurrence [26]. The main principle of the surgical treatment of POVH is the 
reconstruction of the white line of the abdomen by restoring the anatomical and 

physiological integrity of the abdominal wall [3, 11]. This is possible due to the 

approximation of the muscular-aponeurotic tissues. Approximation of these 

tissues without tension on the suture line allows you to restore the elasticity and 
elasticity of the abdominal wall [23]. If the width of the hernial defect is more 

than 6 cm, as a result of juxtaposition of the musculo-aponeurotic tissues at the 

level of the suture line, there is tension, trauma to the wound edges, intra-
abdominal hypertension, and, as a consequence, relapse [2, 26]. 

Traditional methods of hernioplasty with local tissues have an unacceptably 

high rate of recurrence, due to the creation of tension in the area of the sutured 

defect, and this contributes to recurrence. The concept of tension-free repair 
using a mesh endoprosthesis [32] was introduced 55 years ago, since then this 

method has been the “gold standard” in the treatment of hernias. In the USA and 

Europe, for hernias, more than 90% of surgical interventions are performed 
using a mesh endoprosthesis [24]. 

The first biologically inert polymer material used as a mesh endoprosthesis 

was polypropylene. It was first synthesized in 1954 and used by Francis User in 

1958 [26]. The main functions of the endoprosthesis are to close the hernial 
orifice and keep the surfaces to be strengthened in a fixed position. And also, it 

serves as a framework for the germination of connective tissue [12]. Since the 

use of the mesh endoprosthesis began, the recurrence rate has decreased to 5–

11% [15]. However, it should be remembered that a mesh endoprosthesis is a 
foreign material that can cause various reactions of the body at any time after 

surgery [4, 26]. The use of a mesh endoprosthesis, according to a number of 

authors, leads to the development of postoperative complications from 9 to 
21.5% [3, 28]. Studies confirm that increasing the pore size and decreasing the 

density of polypropylene can mitigate some foreign body reactions [36]. The 



development and use of light mesh endoprostheses leads to a decrease in side 

prosthesis-associated complications: inflammation, infectious complications 
decrease, pain syndrome decreases in the early and late postoperative period 

[23]. 

Today, despite the recommendations for a mesh prosthesis, the choice of the 

latter is mainly based on the price and personal preference of the operating 
surgeon. The European Society of Herniology (EHS) in 2015, based on 

randomized trials, meta-analyzes and 28 literature reviews, formulated the main 

recommendations for suturing a postoperative wound in order to prevent the 
development of POVH [28]: 

Currently, manufacturers of mesh endoprostheses are actively working on the 

creation of a new generation of surgical meshes that can have minimal material 

consumption, antibacterial properties, and have a strong non-dissolving 
structure. In 2017, V.A. Samartsev et al [21] conducted an experimental study, 

and came to the conclusion that the ideal endoprosthesis is considered to be the 

one whose elasticity is as close as possible to the elasticity of the connective 
tissue of the aponeurosis of the anterior abdominal wall. When immersed in the 

abdominal cavity, the studied implants behaved differently [11]. Perhaps, these 

types of experimental studies, in the future, will reveal the prospect of an 

individual approach to the selection of a mesh endoprosthesis. 
Today, despite the recommendations for a mesh prosthesis, the choice of the 

latter is mainly based on the price and personal preference of the operating 

surgeon. The European Society of Herniology (EHS) in 2015, based on 
randomized trials, meta-analyzes and 28 literature reviews, formulated the main 

recommendations for suturing a postoperative wound in order to prevent the 

development of POVH [38].  

To determine the tactics of treating patients, it is necessary to take into 
account the classification of incisional hernias. There are many classifications of 

POVG [39], but none of them has received wide application in practice. The 

main purpose of any classification is to improve the ability to compare different 
studies and their results. By describing hernias in a standardized manner, 

different patient groups can be compared [16]. The classification proposed by J. 

Chevrel and A. Rath in 2000 (Madrid, International Congress of Herniology) 

provides for the division of POVH into three categories [29]. Localization on the 
abdominal wall: median (M); lateral (L). The width of the hernia orifice: W1 

(small) - <4 cm; W2 (medium) -> 4-10 cm; W3 (large) -> 10 cm. Relapse rate: 

R0; R1; R2; R3 etc. There is a consensus, adopted in 2000, that the length of the 

hernia orifice is the longest longitudinal distance between the proximal and 
distal edges of the hernia hilum; the same applies to the width in the transverse 

dimension [19]. Hernia width is a useful intraoperative parameter [41]. Based on 

this, the European Society of Herniology (EHS) proposed their classification 
[16], which does not differ from the 2000 classification, but is currently used all 

over the world. Research results have shown that the width of the hernia orifice 



predicts the presence of postoperative complications [14], and the length is an 

independent prognostic factor for recurrences [18]. The size of the hernia orifice 
can influence the duration of surgery and serve as a marker of postoperative 

complications [17]. 

Today, the main treatment option for POVH is the use of a mesh 

endoprosthesis [8]. There are 2 basic principles of mesh endoprosthesis 
placement [24]: according to the bridge principle, i.e. elimination of the defect 

without approaching the edges [12, 14], and according to the augmentation 

principle, ie convergence of the edges of the defect [24]. The location of the 
mesh endoprosthesis using onlay technology was proposed 30 years ago by 

Chevrel J.P. The main disadvantage of this method of surgical treatment is the 

presence of wound complications due to direct contact of the mesh prosthesis 

with the subcutaneous fat, prolonged presence of seromas, the likelihood of 
bacterial contamination, suppuration, and, as a consequence, a long 

postoperative period. The incidence of wound complications reaches 5-76%, the 

incidence of seromas is 9.5-72%, the frequency of hernia recurrence is 0-20% 
[13]. The technique of positioning a mesh endoprosthesis using the inlay 

technology is used mainly in the absence of the possibility of reducing the edges 

of the hernial orifice, due to the possibility of the development of an abdominal 

compartment syndrome. This technique results in a relapse rate of 29% to 44% 
[12, 15] and is rarely used. 

For the first time in the world, the laparoscopic plastic surgery of POVG was 

performed and described in detail by K. LeBlank et al. in 1993 [14]. The mesh 
endoprosthesis is placed in the IPOM position, i.e. intraperitoneally. This 

surgical technique is based on reducing the contents of the hernial sac and 

closing the abdominal wall defect with a non-absorbable mesh endoprosthesis 

that overlaps the edges of the hernial sac by 5 cm and is fixed on the abdominal 
wall [16]. A mesh endoprosthesis with an anti-adhesive surface is used. In his 

work K. Le Blank et al. [14] achieved a reduction in the recurrence rate from 9% 

to 4% in the first 100 patients [40]. Moreno-Egea et al. [15] in the group of 
patients who underwent laparoscopic POVG repair assessed the dependence of 

the width of the hernial defect and the frequency of relapses. In the group of 

patients with a defect width of up to 10 cm, the recurrence rate was 0.4%, in the 

group with a defect width of 10–12 cm, relapses were 20%, in the group with a 
defect width of more than 12 cm, relapses were 41.2% [15]. Thus, this variant of 

the operative technique is possible with a defect width of 12-15 cm, but the 

likelihood of recurrence increases significantly [5]. In a meta-analysis of a 

prospective randomized trial, Sauerland et al. [19] showed that in the group of 
patients who underwent laparoscopic plastic surgery of POVG, wound 

infections accounted for 3.1% versus 13.4% in the group of patients who 

underwent open plastic surgery of POVG. Pierce et al. [17] summarized data on 
4,582 laparoscopic grafts and 758 open grafts. Wound complications accounted 

for 3.8% for laparoscopic repair and 16.8% for open repair. Wound 



complications during laparoscopic plasty of POVH are much less common in 

comparison with the open technique of surgical treatment [11]. This is especially 
true for obese patients who initially have a higher risk of wound complications 

[8, 28]. Novitsky Y. et al. [17] described the experience of performing 

laparoscopic POVG repair in 278 patients with a BMI of 38 ± 7 kg / m2. The 

area of the hernial defect was 424 cm2, almost all patients in the postoperative 
period had seromas that did not require any treatment, the recurrence rate was 

5.5%. The authors note that this technique is safe, effective and may be the 

operation of choice in patients with a BMI of 30 kg / m2 or more [17]. 
However, laparoscopic plastic carries the risk of intraoperative damage to the 

intestine, the development of adhesions and intestinal obstruction [7, 30], the 

formation of an intestinal fistula as a result of a pressure ulcer of the intestinal 

wall with a mesh endoprosthesis [42]. K. LeBlank et al. [14] reported iatrogenic 
enterotomy in 1.78% of cases and mortality in 2.8% of cases. 

For a better understanding of indications, surgical techniques and possible 

complications, Clinical Guidelines for Laparoscopic Hernioplasty of Ventral and 
Incisional Hernias were developed by the International Endogerniological 

Society (IEHS) in 2013 [8], Clinical Guidelines for Laparoscopic Hernioplasty 

by the American Society of Abdominal and Endoscopic surgeons (SAGES) in 

2016 [11] and the National Clinical Guidelines for Herniology in 2018 [3]. 
The next stage in the development of separation plastic was the version of the 

rear separation plastic proposed by Carbonell A.M. et al. in 2008 [22], for 

closing defects over 15cm. The method is based on the creation of a space 
between the internal oblique and transverse abdominal muscles. A mesh 

endoprosthesis is placed in the newly created space, which extends beyond the 

lateral edges of the rectus abdominis muscles and is fixed with transdermal 

sutures [32]. One of the complications of this technique, little described in the 
literature, is the possible paralysis of the rectus abdominis muscles and 

weakness of the anterior abdominal wall arising from the intersection of the 

nerve trunks that pass between the internal oblique and transverse muscles [25]. 
To prevent relapse, when performing this operation technique, suturing of the 

anterior sheaths of the rectus abdominis muscles is carried out using a single-

row continuous suture [36]. 

Y.W. Novitsky et al. in 2009 they described in detail TAR-plastic, another 
method of rear separation plastic [29]. The report and the first results were 

presented at the 4th joint meeting of the American and European Hernia Society 

in 2012 [29]. The authors described the technique of closing defects of the 

anterior abdominal wall more than 15 cm wide [35]. The advantages of the 
method are the preservation of the neurovascular bundles, the creation of a well-

vascularized site for the placement of the mesh endoprosthesis in the “sublay” 

position [17]. It was noted that in the postoperative period, hypertrophy of the 
rectus, internal and external oblique muscles, atrophy of the transverse muscles 

develops [20]. Y. Novitsky et al., In 2016, reported a retrospective analysis of 



428 patients with a follow-up period of 8 years [18]. Local complications 

accounted for 18.7%, general complications 15.7%, relapse 3.7%. The most 
common recurrence mechanism is failure of the central part of the mesh 

endoprosthesis within 6 to 16 months [18]. In subsequent years, many authors 

obtained similar results [26, 29]. Pauli E.M. et al. described the experience of 

performing posterior separation in patients undergoing anterior separation repair 
[17]. Surgical treatment was performed in 29 patients, complications from the 

postoperative wound accounted for 17% (in the first 90 days), relapse in 1 

patient (3%) after 6.5 months [15]. 
Gogia B.Sh. et al. in 2018 [13] described a hybrid technique of hernioplasty. 

The open stage of the operation consists in suturing the hernial orifice, which 

ensures the restoration of the integrity of the abdominal wall and improvement 

of the function of its muscles. The laparoscopic stage of the operation consists in 
implanting an endoprosthesis without separating the layers of the abdominal 

wall. Two types of composite endoprosthesis with an anti-adhesive coating are 

used [13]. 
Robotic surgery opens up new horizons in laparoscopy. The first report on 

robotic-assisted laparoscopic hernioplasty with POVH with intracorporeal mesh 

fixation was published in 2007 by Tayar. In 2018, J. Bittner et al. [24] published 

a paper comparing open and robotic posterior separation plastics. The authors 
compared the results of the two techniques in the first 90 days and the length of 

hospital stay. With robotic separation plastic, the duration of hospitalization is 2 

times less (3 days), and complications such as pneumonia, thrombosis, 
pulmonary embolism, ACS were not noted [34]. 

Belyansky I., Radu V.G. et al [29] in 2017 described an endoscopic 

extraperitoneal approach in the treatment of incisional ventral hernias. This 

method allows the mesh endoprosthesis to be placed in the sublay position, and 
if the hernial defect is larger than 10–15 cm, this technique can be supplemented 

with posterior separation plastic (eTEP-TAR) [36]. The authors conducted a 

retrospective multicenter study involving 79 patients. The average size of the 
hernial defect was 132.1 cm2; a mesh endoprosthesis with an area of 634.4 cm2 

was used. The authors received a low percentage of wound complications (2 

cases of seroma), no data for relapse were noted [29]. In a 2019 paper, the 

authors compared Lap-eES and robo-eRS [10]. The robotic approach was 
predominantly performed in patients with a larger defect width and BMI> 34.4 

cm / m2. Both methods have a low rate of wound complications and recurrence. 

However, the duration of the operation is longer and the cost of the operation is 

higher when using robotic surgery [10]. 
The early results of this technique for surgical treatment of giant incisional 

ventral hernias are encouraging [9, 11]. However, only further observation will 

allow evaluating long-term results. 
Findings. Despite the active introduction of new mesh endoprostheses and the 

development of new methods of surgical treatment, the problem of relapse 



prevention in the treatment of patients with large incisional ventral hernias 

remains very relevant. A comprehensive assessment of the immediate and long-
term results of treatment, determination of the level of quality of life will make 

it possible to form the best tactics, choose an adequate method of surgical 

treatment, and develop an effective algorithm for preoperative preparation and 

postoperative management of patients.  
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