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This work presents the treatment of patients with large and giant incisional ventral hernias. The results of surgical treat-
ment do not allow surgeons to stop searching for and eliminating/reducing all risk factors which cause an unfavorable out-
come of anterior abdominal wall surgery, both in the near and long-term postoperative period. The article discusses: termi-
nology, classification, pathoanatomic changes in the compromised anterior abdominal wall, features of surgical procedures, 
complications, and their prevention and risks of hernia recurrence. The anatomical and physiological features of the anterior 
abdominal wall and muscle frame, morphologically altered in the hernia gate area as a result of previous surgical interven-
tions, as well as the constitutional features of patients, are a problematic point of hernioplasty.

Keywords: large and giant postoperative ventral hernias, surgical treatment, complications, recurrence

Представлено лечение пациентов с большими и гигантскими послеоперационными вентральными грыжами. Ре-
зультаты оперативного лечения не позволяют хирургам остановиться в поиске и ликвидации/снижении всех факто-
ров риска, обусловливающих неблагоприятный исход хирургии передней брюшной стенки, как в ближайшем, так и 
в отдаленном послеоперационном периоде. Рассмотрены: терминология, классификация, патологоанатомические 
изменения в компрометированной передней брюшной стенке, особенности способов оперативных вмешательств, 
осложнения и их профилактика, риски рецидива грыж. Особенно сложным моментом герниопластики являются ана-
томо-физиологические особенности передней брюшной стенки и мышечного каркаса, морфологически изменен-
ные в зоне грыжевых ворот в результате предыдущих хирургических вмешательств, а также конституционных осо-
бенностей пациентов. 

Ключевые слова: большие и гигантские послеоперационные вентральные грыжи, оперативное лечение, ослож-
нения, рецидивы
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Modern herniology has achieved significant suc-
cess, but surgery of large and giant postope- 
rative ventral hernias requires highlighting  

the main controversial and regulatory aspects.
According to the generally accepted classification 

of the European Hernia Society (EHS), ventral hernias 
include primary (umbilical, epigastric, spigelial and lum-
bar) and postoperative hernias [1, 2]. The EHS defines 
postoperative ventral hernia (POVH) as «any rupture of 
the abdominal wall with or without a bulge in the area of 
the postoperative scar, noticeable and/or palpable du- 
ring clinical examination and/or visualization» [1–3]. 
Currently, the SWR classification developed by Chev- 
rel J. P. and Rath A. M. and adopted at the 21st Inter-
national Congress of Herniologists in 1999 in Madrid is 
more commonly used [3, 4]. According to the adopted 
EHS classification, the category of large/giant hernias 
includes horizontal fascial defects as large as 10 cm or 
more [1, 2, 5, 6]. The ratio of the volume of the hernial sac 
to the residual abdominal and pelvic cavity, also known 
as «domain loss,» is a new important criterion. Accor- 
ding to modern concepts, large and giant postoperative 
ventral hernias (large and giant POVH) are characterized 
by a «loss of domain» by 20 % or more of the volume of 
the abdominal cavity [1, 5, 7]. The increase in the pro-
portion of POVH described by several researchers over 
the last quarter of a century is a natural consequence of 
the rise in surgical activity [5, 8, 9]. According to Egieev 
V. N., more than 27 % of patients with a hernial defect W3 
had a history of surgery on organs of the hepato-pancre-
ato-duodenal zone (pancreatic necrosis, cholelithiasis, 
liver suturing). A high percentage of POVH was observed 
after surgery for peritonitis/appendicitis (19.6–30 %), 
oncology (9.8–20 %), and, as a result of surgical inter-
ventions, on the stomach/intestines (15–29.4 %) [10]. 
Mortality after surgical interventions for large and giant 
POVH reaches 10 % or more [11]. 

Systematization, comparison, and analysis of stu- 
dies by other authors (60 sources, 42 of them are foreign) 
have been carried out based on the scientific publication 
for the period 2001–2021 using international scientific 
databases PubMed, Science Direct, Scopus, Cochrane 
Collaboration, Elsevier, as well as electronic catalogs of 
the Central Scientific Medical Library of the Russian Fed-
eration, https://elibrary.ru and https://cyberleninka.ru 
libraries. The search was carried out by keywords: herni-
oplasty/postoperative/large/giant ventral hernias/(pos-
terior) separation plastic surgery.

Pathogenetic and pathologic predictors of the forma-
tion of large and giant postoperative ventral hernias.

An increase in the frequency of relapses with each 
subsequent hernioplasty of ventral hernias can be traced 
in many studies [12, 13]. It has been shown that relapse 

cases are 24 % after the first surgery, 35 % after the se- 
cond one, and 39 % after the third one [5, 12]. They are 
the most difficult to treat and are characterized by a hig- 
her recurrence rate with several complications of large 
and giant POVH with a «loss of domain» of more than 
20 % [14]. For convenience, all predictors of hernia de-
fect formation are divided into surgical and non-surgical 
ones, which are not directly related to surgery: anatomi-
cal and physiological characteristics of the patient, social 
aspects (hard physical labor, smoking), and comorbid 
conditions [8, 10, 12, 15]. A recognized etiopathogenetic 
factor in the development of POVH is the constitutional 
features of the patient and genetically mediated mecha- 
nisms of metabolism of connective tissue components 
[15]. The analysis of the predictors of POVH has shown 
that in individuals with a brachymorphic abdominal shape 
(distantio bispinarum < distantio bicostarum), POVH 
develops more often (27 %) than in mesomorphic (dis-
tantiobispinarum=distantio bicostarum) (20 %) and doli- 
chomorphic constitution (distantio bispinarum > distan-
tio bicostarum) (15 %) [8]. Connective tissue dysplasia is 
pathogenetically significant in developing POVH [8, 12].

The relationship between the age of patients who un-
derwent laparotomy and the frequency of the formation 
of POVH is described by Lebedev et al. (Mann – Whitney 
U-test, p=0,004). According to the study, at the age of 
44–60 years, hernias were formed in 32 % of patients, 
and the group over 60 years old accounted for 64 % of 
cases of POVH [8]. The economic component is another 
socially significant aspect of POVH therapy. Treatment of  
large and giant POVH is costly, and the level of postope- 
rative complications is still high, reaching 16–25 % [16].

A comprehensive list of somatic diseases is also con-
sidered a predictors of POVH. More than 70 % of patients 
suffering from POVH have concomitant severe patholo-
gy [9, 12, 17]. In patients with a body mass index (BMI) 
above 31.9 kg/m2, there is not only an increase in the pro-
portion of postoperative complications. The percentage 
of relapses during the 2-year follow-up period increases 
by almost 8 % at a BMI of 30–39 kg/m2, up to 25 % for a 
BMI of 40–49 kg/m2, and reaches 45 % with a BMI above 
50 kg/m2 [18–20]. In morbid obesity, the risk of deve- 
loping POVH after uncomplicated laparotomies increases 
twofold, amounting to 27–30 % [5, 12]. Analysis of hernia 
sufferers by BMI revealed a predominance of overweight 
individuals (Mann – Whitney, U-test, p<0.05). Obesity of 
various degrees was diagnosed in 62 % of patients, and 
22 % and 16 % of people had average body weight and 
were overweight, respectively [8]. The level of IAP in her-
nia sufferers increases relative to BMI, in 41.7 % of ca- 
ses, moderate or severe impairment of the lung ventila-
tion is reported in these patients [21]. An increase in in-
tra-abdominal pressure (IAP) increases the load on the 
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AAW – anterior abdominal wall 
ACS – abdominal compartment syndrome 
BMI – body mass index 
CHD – coronary heart disease 
COPD – chronic obstructive pulmonary disease 
CST – components separation technique
CVS – cardiovascular system 
DM2 – type 2 diabetes mellitus 
FER – the function of external respiration

IAH – intra-abdominal hypertension 
IAP – intra-abdominal pressure 
IPOM – intraperitoneal onlay mesh
PCS – posterior component separation
POVH – postoperative ventral hernia 
SPP – sublay preperitoneal
SRM – sublay retromuscular
TAR – transversus abdominis muscle release
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tissues of the anterior abdominal wall (AAW) after herni-
oplasty, which increases the risk of abdominal compart-
ment syndrome (ACS) and, is accompanied by excessive 
tissue tension, naturally increases the likelihood of re-
lapse [11, 12]. 

Among patients with a hernial defect width of more 
than 10 cm (W3), diseases of the cardiovascular sys-
tem (CVS) are diagnosed in more than 2/3 of cases [10, 
18]. At the same time, in the population of patients with 
extensive median abdominal hernias, the prevalence of 
coronary heart disease (CHD) increases to 44.8 %. It has 
also been shown that 24.1 % of patients with large and 
giant mesoepigastric median hernias have varicose veins 
and chronic thrombophlebitis with a high risk of thrombo-
embolic complications [17]. On average, type 2 diabetes 
mellitus (DM2) is diagnosed in 25 % of hernia sufferers 
[10, 17, 18, 22]. In patients with hernial defect W3, DM2 
accounts for up to 45 % of concomitant pathology [10]. 
Analysis of the population of patients with extensive me-
dian abdominal hernias showed that the share of chronic 
obstructive pulmonary disease (COPD), emphysema and 
bronchial asthma accounts for 17.2 % of somatic patho- 
logy, 7.8–20 % of patients have cancer, from 8.6 to 14 % 
of patients suffer from a kidney disease [10, 17, 18]. In 
patients with a pronounced comorbid background, the 
risk of adverse outcomes and the likelihood of relapses 
progressively increases [9, 12, 18, 23]. 

The surgical risk factors for the occurrence of POVH 
include extensive, emergency and prolonged surgical in-
terventions with laparotomy [1, 12]. POVH develops after 
laparotomy (89 %), laparoscopy (5 %), in the presence of 
a stoma (6 %). Infection of a postoperative wound plays 
a significant role in the category of surgical predictors of 
POVH [10, 22, 24]. A considerable number of relapses 
are associated with the tension of the wound edges (10–
45 %) [12]. It has been proven that the risk of POVH in-
creases sharply after laparotomies, suppuration of post-
operative wounds and in diseases accompanied by an 
increase in IAP [8, 15]. In addition, the risk of occurrence 
and recurrence of hernia in 50 % is correlated with the 
loss of the domain and the severity of the comorbid sta-
tus, a condition in which the hernial sac occupies more 
than 25 % of the volume of the abdominal cavity [12–14, 
17, 25]. Treatment of such hernias is associated with a 
high risk of developing ACS in the postoperative period. 
In turn, the loss of the domain is pathogenetically corre-
lated with the change in IAP [5, 9, 13, 14].

Options for surgical correction of postoperative ven-
tral hernias, features of surgical technique.

Using prosthetic techniques for large and giant POVH 
plastic surgery is the key to a successful operation [21, 
26]. Plastic surgery of large-diameter defects with local 
tissues leads to a considerable reduction in the abdom-
inal cavity volume, an increase in IAP and the develop-
ment of ACS [27]. At the beginning of the 21st century, 
several researchers believed that using alloplastic mate-
rial allowed to solve the problem when correcting herni-
al defects W3-W4 [28, 29]. But subsequent experience 
has shown disappointing results. For 20.5 months, Roth 
et al. diagnosed relapse in 21.8 % of patients (n=78) after 
plastic surgery of recurrent ventral hernias (178±156 cm2) 
with a cell-free human dermal matrix. Russello et al. sug-
gest using a cell-free pig dermal collagen matrix implant 
(Permacol) (n=60, W3: 58.3 %) for plasty of large hernial 
defects of AAW. However, the incidence of local wound 
complications was 35 %, and the proportion of long-term 
relapses reached 36.2 % (2 years) [29].

Explants have gained popularity at the present stage. 
As part of a multicenter prospective study (n=311), Fox 
et al. have shown that the use of synthetic mesh (79 %) 

reduces the recurrence rate to 10–30 % [28, 29]. The use 
of mesh endoprostheses made it possible to significantly 
reduce the incidence of ACS and improve the immediate 
and long-term results of treatment [30]. However, using 
synthetic materials leads to an increase in the proportion 
of local postoperative complications, can provoke an 
adhesive process and trigger an explant rejection reac-
tion [29, 30]. Synthetic meshes affect the physiology of 
AAW, the elasticity and mobility of which are significant-
ly reduced due to a considerable increase in its rigidity 
[27]. Explants are associated with a high risk of infectious 
complications [31, 32].

The technique of fixation of the mesh endoprosthesis 
plays an essential role in the prevention of postoperative 
complications and relapses. The main methods are IPOM, 
onlay, inlay, and sublay (sublay preperitoneal – SPP and 
sublay retromuscular – SRM) [28, 30]. The correlation of 
relapses/complications with the use of onlay and inlay 
techniques in patients with large hernial orifice sizes has 
been proven [26, 33]. Regarding IPOM technology, there 
is evidence of the development of a pronounced adhe-
sive process in the abdominal cavity in the early stages, 
even with composite anti-adhesive materials. At the same 
time, there are no fundamental differences in the results 
of the implantation of polypropylene mesh [26]. 

The sublay technique of hernia repair was described 
more than half a century ago by R. Stoppaand J. Rives. 
Schembari et al. summarized that plastic surgery us-
ing the sublay position of the mesh is the most effective 
method of treating W3 (≥ 10 cm) POVH [34]. There is evi- 
dence that after sublay-plastic surgery, the elimination 
of diastasis of the rectus muscles and the restoration of 
abdominal function are associated with increased phy- 
sical activity. There was no marked physical rehabilita-
tion after inlay operations [21]. It is natural that, despite 
the difficulties related to the study of the retromuscular 
space, the sublay position of the mesh is a priority in 
hernioplasty of defects W3-W4 [28]. The inlay technique 
is an alternative if the sublay approach is impossible [26]. 
A comparative analysis of onlay, inlay and sublay tech-
niques (SPP and SRM) showed that the SRM position of 
the mesh is characterized by the lowest recurrence rate, 
the proportion of which is 10.7 % versus 25 % when using 
the SPP technique [28].

Large defects of AAW cannot be eliminated without 
using the tension-free method of hernioplasty [21]. The 
evolution of the tension-free approaches is inextricably 
linked with the progress in the components separation 
technique (CST) located in its middle segment or laterally 
[35, 36]. A variant of the SRM prosthetic plastic contains 
the individual elements of the CST. At the same time, in 
the case of hernial defects W3-W4 with a significant loss 
of the SRM domain, plastic surgery is not enough to re-
pair AAW in compliance with the tension-free principle 
[33, 35, 37]. The Rives-Stoppa technique, despite its 
durability, is limited by the lateral border of the posterior 
vagina of the rectus abdominis muscle and, therefore, is 
not always applicable for large defects of the AAW [38]. 

Several modifications of this technique have been de-
veloped based on separating anatomical components of 
the abdominal wall [36, 37]. In principle, the described 
methodological approaches can be classified into the 
technique of anterior component separation (ACS) 
and the technique of posterior component separation 
(PCS) [31, 33, 39]. The ACS technique was suggested 
by Ramirez et al. at the end of the last century to close 
the abdominal wall defect along the midline without us-
ing prosthetic material [36, 37, 40]. They showed that 
a complex rectus abdominis muscle flap with the inter-
nal oblique and transverse abdominal muscles attached 
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could extend 10 cm along the waistline [40]. Subsequent 
retrospective analysis revealed several disadvantages 
of the ACS technique: a significant area of mobilization 
of the skin and subcutaneous tissue predisposes to the 
formation of hematomas and seromas [36, 39]. The high 
traumatism of ACS access associated with impaired 
blood supply and innervation leads to extensive detach-
ment of the skin-subcutaneous flap, skin necrosis, and 
suppuration of the postoperative wound [36, 37, 39].  
A large wound surface area is associated with severe pain 
syndrome [31]. The infection rate of wounds is 26–42 % 
[51]. The Ramirez technique cannot claim to be a univer-
sal technique with large defects of the AAW [41].

The technique of posterior component separation 
(PCS) emerged only in the last decade. The first PCS 
study was published in 2008 and described the elonga-
tion of the lateral dissection between the internal oblique 
and transverse abdominal muscles [42]. Carbonell et al. 
suggested a technique of posterior separation in com-
bination with retromuscular plasty [42]. Jones et al. re-
ported that the results with the separation of the posterior 
component are reliable and durable, assuming 5 % of re-
lapses after two years [43]. 

In 2012, Novitsky et al. suggested a modification of 
the classical retromuscular technique Stoppa – TAR 
(Transversus Abdominis Muscle Release) and demon-
strated a good result of hernioplasty of hernial defects 
with an area of 1201±820 cm2 (n= 42). At the same time, 
76.2 % of patients in the analyzed population had her-
nia recurrence. Postoperative complications developed 
in 23.8 % of cases, and surgical wound treatment was 
in demand only in 3 patients. With an average follow-up 
period of 26.1 months, two relapses (4.7 %) were regis-
tered [38]. According to Gibreel et al., the use of PCS/
TAR within the Novitsky method reduced the incidence of 
postoperative complications by 50 % in comparison with 
the traditional ACS technique [37].

Currently, more than 300 surgical approaches are 
known for AAW hernias. But the relevance of choosing a 
hernioplasty method for hernia defects W3-W4 does not 
decrease. The search for effective tactics in POVH goes 
in two directions: on the one hand, minimally invasive ap-
proaches with laparoscopic access and the use of robo- 
tics are being introduced [28, 44–47]; on the other hand, 
surgical algorithms for strengthening AAW using the ten-
sion-free method are being improved [47]. Despite all the 
advantages, endoscopic approaches are not popular in 
actual practice in the plastic surgery of large and giant 
POVH with domain loss [28, 47, 48]. As part of a retro-
spective multicenter study (n=311), Fox et al. demon-
strate a preference for classical laparotomy (85 %) over 
laparoscopic access (15 %) [44]. A critical deterrent to 
the popularization of laparoscopic approaches in large 
and giant POVH is the lack of convincing evidence of the 
advantages of laparoscopy over classical (open) me- 
thods of hernioplasty [21, 48]. 

A vital component of the PCS/TAR approach tech-
nique by Novitsky et al. is a release of the transverse ab-
dominal muscle. The synergistic effect of the transverse 
and posterior fibers of the internal oblique muscles, a 
kind of corset in the abdominal region, causes tension 
in the entire thoracolumbar fascia. With an increase in 
the tone of the transverse muscle, the abdominal wall is 
pulled inward, increasing the IAP. Dissection of the trans-
verse abdominal muscle reduces tension by enlarging 
the abdominal cavity [38].

The transverse abdominal muscle, being an essential 
component of the abdominal press, supports the abdom-
inal organs in the correct anatomical position and partic-
ipates in the stabilization of the lumbar region and pelvic 

bones [49–51]. Consequently, dissection of the trans-
verse abdominal muscle can subsequently become de-
cisive in the impairment of the supporting function of the 
spine and abdominal press with the formation of a bar-
rel-shaped abdomen. Treatment of large and giant POVH 
characterized by gross impairment of anatomical struc-
tures with loss of physiological functions of the muscles 
of the AAW is still complicated [27].

The risk of increasing IAP is an important problem 
with AAW plastic surgery in patients with large and giant 
POVH. Intraabdominal hypertension (IAH) and ACS are 
dangerous complications of abdominal operations and 
are associated with significant mortality among patients 
in critical conditions [52, 53]. The relationship between 
the size of hernial protrusion, the diameter of the hernial 
orifice, and the level of IAP, as well as the frequency of 
ACS development, has already been shown [54]. A direct 
correlation was found between the value of body mass in-
dex (BMI) and the value of IAP (t=0.82, p<0.05), and the 
risk of developing IAH among obese patients was proved 
(4 RCTs; RR: 5.10; 95 % CI: 1.92–13.58) [53].

Seventy-six percent of hernia sufferers have impair-
ment of the ventilation function of the lungs at the pre-
operative stage, and 81.6 % have a defect size of W2 or 
higher [55]. Combined plastic surgery is associated with 
an increase in IAP and a decrease in external respirato-
ry function (ERF) in 63 % of cases (n=50). Tension-free 
plastic did not change the ERF (72 %) or lead to an im-
provement in the indicator (15 %). High IAP creates an 
excessive load on the suture material, fixing the endo-
prosthesis. At the same time, the ligatures acquire cut-
ting properties and a necrosis zone, and subsequently, 
the suture failure is formed around them [56]. The search 
for the optimal technique for large and giant POVH con-
tinues in the direction of modifications of the PCS/TAR 
approach by Novitsky et al., as the best at the present 
stage in terms of the frequency of relapses and postop-
erative complications, including IAG and ACS [57].

An analysis of the literature has shown that the cumu-
lative experience of using the PSC/TAR approach by No-
vitsky et al. is small because only 42 patients were inclu- 
ded in the essential retrospective study for 2006–2009 
[38]. In other publications, the sample did not exceed  
30 people [41, 58–60]. It is difficult to assess the short-
comings of the methodology on small pieces fully. Expe-
rience of using PSC/TAR technology by Novitsky et al. 
identified the main drawback of this surgical approach: 
transversus abdominis release. This manipulation de-
termines the subsequent dysfunction of the abdominal 
muscles and a decrease in the quality of life, including 
the aesthetic component.

Conclusions. The evolution of herniology is inextri-
cably linked with the population growth of large and gi-
ant POVH. The proportion of gerontological patients with 
an unfavorable comorbid background is mainly growing. 
The results of separation hernioplasty and their nume- 
rous modifications have been described in very small 
cohorts of patients with W3-W4. They are primarily ret-
rospective, making it difficult to interpret the data objec-
tively. The anatomical and physiological features of the 
AAW and muscle frame, morphologically altered in the 
hernial orifice area as a result of previous surgical in-
terventions, as well as the constitutional characteristics 
of patients, are a problematic aspect of hernioplasty of 
large and giant POVH. Thus, the high social and medi-
cal significance of the problem of choosing the optimal 
surgical technique for large and giant POVH is obvious. 
Techniques to restore the integrity of the abdominal wall 
are recognized as the key to a successful operation.  
The PSC/TAR approach by Novitsky et al. was optimal. 
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The undeniable advantage of the technique is the pos-
sibility of a significant increase in the abdominal cavity 
volume and, as a result, the prevention of IAH and ACS. 
The retromuscular position of the prosthesis minimiz-

es the contact of the explant with subcutaneous fat and  
abdominal organs, thereby reducing the frequency of 
postoperative complications. Reliable hernia orifice plas-
tic surgery determines a low recurrence rate.
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