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Abstract
The growing spread of combined pathology, especially among the elderly and geriatric population, requires
updating of approaches to diagnosis and treatment. In particular, surgical practice has encountered high
incidences of combined diseases, requiring operative treatment, in patients with variously localized hernias.
In such cases the standard common approach is to treat in stages gradually eliminating certain diseases. But
so far, there has been evidence of effective concurrent treatment of combined surgical pathology by conducting
simultaneous operations. This review presents the studies of the direct results of simultaneous operations
during variously localized hernia plastic repair in combination with other abdominal surgical pathology.
Keywords: combined pathology, hernioplasty, simultaneous surgical operations, direct results.

INTRODUCTION
In recent decades, there has been a worldwide increase in the number of patients with combined pathology, which makes it difficult to determine the best
tactics of diagnosis and treatment, and creates an additional burden on the health-care system [1]. Combined
diseases are particularly challenging in surgical practice. On the one hand, concomitant general somatic
diseases increase the risks of adverse events during
surgery and the postoperative period, on the other
hand, combined surgical pathology requires determining the best treatment tactics [2]. It might be staged
treatment with successive surgical interventions or a
simultaneous operation with simultaneous elimination
of two or more diseases. Despite the reported positive
aspects of simultaneous operations, their rate in the

structure of surgical interventions is significantly low as
compared with the prevalence of combined surgical
pathology. Such situations are common in patients
with variously localized hernias. So, the studies of feasibility and safety of simultaneous operations during
hernioplasty have been still topical.

EPIDEMIOLOGY OF HERNIAS
Hernioplasty occupies one of the leading places in
the structure of elective and emergency abdominal
surgery in most countries of the world. The prevalence
of hernias is 3-4% in the general population, but these
data have been obtained from the analysis of only individual localizations of hernias in limited samples of patients. It is known that more than 20 million surgical
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interventions for only inguinal hernia are performed in
the world annually [3, 4]. The real prevalence of hernias
is difficult to estimate because not all patients seek
medical treatment. According to the population study
of all the residents of a particular area hernias of anterior abdominal wall in persons older than 10 years has
been detected in 20.9% of the population, including
umbilical hernias in 10.2%, inguinal hernias in 8.3%,
and incisional hernias in 2.4% [5, 6]. According to other
data, inguinal hernias (70.7%) predominate in operated
patients, with much lower prevalence of umbilical and
paraumbilical (13.3%), epigastric (6.6%) and other
types of hernias [7]. Basing on the results of ultrasound
examination, M.A. Bedewi et al. (2012) estimated that
the prevalence of umbilical and paraumbilical hernias
could reach 25% [8].
The prevalence of incisional ventral hernias (IVH)
can be estimated by the number of abdominal interventions, which reaches 2 million annually, with IVH
occurred in 3-11% of patients. In the United States
alone, 350,000 ventral hernias repairs were performed
in 2006 [9,10]. According to M.A. Plymale et al. (2017),
the cost of every ventral hernia repair is from $ 7.5 to
18.6 thousand, increasing due to the risk factors and
the development of postoperative complications [11].
It should be noted that every repeat operation for IVH
forms a vicious circle, because the longer the surgery
history is, the higher the frequency of repeat operations, the duration of operation, the number of wound
complications and recurrences are. During 140 months
recurrences were detected in 37% of patients operated
for primary ventral hernia, in 67% after IVH hernioplasty,
in 73% after IVH repeat hernioplasty [12].
It is even more difficult to estimate the prevalence
of internal hernias, in particular, hiatal hernias (HH). In
most patients, hernias of this location are asymptomatic,
and in many other cases, the manifestations of the disease are not specific and may simulate other diseases
[13-16]. But according to the results of some epidemiological studies, it is established that the prevalence of
HH reaches 40%, and 15% of them require surgical
treatment [17,18].

COMBINED SURGICAL PATHOLOGY IN
HERNIAS PATIENTS AND HERNIA REPAIR
The evidence has been obtained so far that in many
cases, the formation of hernias, especially of multiple
localization and recurrent hernias, is a manifestation of
systemic connective tissue dysplasia (DST) [19]. Connective tissue disorder is associated with many other
surgical diseases. These include varicose vein disease,
biliary dyskinesia with the development of gallstone
disease (GSD), gastroesophageal reflux disease (GERD)
and HH, gastric and duodenal ulcers, diverticula of di20

gestive tract, peritoneal commissures in abdominal
cavity and others [20]. L.V. Galimov et al. (2017) identified another abdominal pathology in 211 (68.1%) out
of 310 patients, operated for HH. It was a GSD, benign
ovarian tumors, abdominal adhesions and others [21].
The prevalence of combined pathology, requiring operative corrections, is quite high in hernia patients, but
surgical tactics in these cases remain discussable.
In recent years, there have been more and more reports of simultaneous operations – surgery under one
anesthesia on two or more organs. The advantages of
simultaneous operations include the simultaneous
elimination of two or more diseases, each of which has
a risk of complications; elimination of danger of surgery in the context of adhesions after the previous operation; high economic efficiency; elimination of recurrent preoperative stress due to the expectations of the
next operation [22]. Most publications, devoted to simultaneous operations have reported no difference
between their immediate results and those of individual
operations. However, the number of complications after simultaneous operations is less than their total
number after staged interventions [23-25].
One of the most common simultaneous surgical operations in herniology is hernioplasty with abdominoplasty in overweight patients. This approach has not
increased the number of complications, but contributed
to improving aesthetic and functional results [26]. Simultaneous hernioplasty and antireflux intervention
are recommended for patients with obesity and hiatal
hernias along with bariatric surgery [27]. H. Garg et al.
(2017) reported hernioplasty of HH to eliminate GERD
during bariatric surgery (sleeve gastrectomy) in 5 patients. The symptoms of GERD were eliminated in all
patients. So, the authors consider simultaneous hiatal
hernioplasty appropriate in obese patients [28].
Simultaneous abdominoplasty during hernioplasty
of IVH in patients with abdominal wall defects after
bariatric surgery improves the quality of life regarding
functional, aesthetic and psychological aspects. The
authors believe that such an approach should be a
mandatory part of a comprehensive treatment of such
patients [29]. A. Moreno-Egea et al. (2016) pointed out
that abdominoplasty during hernioplasty of IVH did not
increase the duration of inpatient treatment and the
frequency of early and late complications, but improved the quality of life as compared with isolated
hernioplasty [30]. H.Le Gall et al. (2017) performed simultaneously laparoscopic mesh hernioplasty of umbilical and / or trocar hernia during abdominoplasty,
and also did not detect any increase in the incidence of
local and other postoperative complications [31]. Abdominoplasty is often combined with operations for
gynecological pathology [32].
The good direct results of abdominoplasty with simultaneous repair of ventral hernia with severe ab-
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dominal rectus diastasis were obtained. No complications, except seromas in 2 out of 32 cases, were
identified during the postoperative period. The examination, an average of 18 months after surgery, indicated a good cosmetic result, no disease recurrences were
detected [33].
However, there have been reports of burdened
course of postoperative period and an increase in the
incidence of complications [34,35]. Thus, it has been
estimated that panniculectomy during hernioplasty
was associated with wound complications (OR = 1.69,
P < 0.001), with unplanned repeat surgery (OR = 2.08,
P ≤ 0.001), venous thromboembolism (OR = 2.48,
P = 0.043) and an increase in the incidence of other
complications (OR = 2.08, P < 0.001) [36]. P.G. Koolen et
al. (2014) estimated the results of simultaneous hernioplasty and abdominoplasty or panniculectomy (36.3%
of 4925 patients) as compared with isolated abdominoplasty or panniculectomy (63.7% of 4925 patients).
According to their data, the incidence of complications
in patients with simultaneous hernioplasty was higher
(18.3% vs. 9.8%). In both groups, the local and general
complications were associated with increased BMI.
[34]. According to other data, concomitant hernioplasty
and panniculectomy in patients with IVH and obesity
did not increase the incidence of individual local wound
and inflammatory complications, but increased the
overall incidence of wound complications as compared
with isolated hernioplasty (46.5% vs. 27.9%, respectively). The incidence of recurrent hernias did not differ
significantly (11.6% vs. 9.3%, respectively). The authors
consider hernioplasty and panniculectomy appropriate
in patients with apron bellies [37]. The analysis of isolated panniculectomy and panniculectomy along with
hernioplasty (143 and 42 patients, respectively) has
showed that panniculectomy does not increase the incidence of wound complications (including seromas,
skin necrosis, wound revision and debridement,
wounds and vacuum aspiration), but increases the incidence of cellulite [38]. It is worth noting that even isolated panniculectomy causes a high risk of wound (hematoma, seroma, wound infection and cellulite) and
general complications, including venous thromboembolism [39], for the prevention of which different perioperative measures and technical improvements in
surgery are offered [40].
Laparoscopic correction of HH is often combined
with other operations. L.V. Galimov et al. (2017) performed laparoscopic cholecystectomy (LADCHOL) on
154 out of 310 patients, underwent, performed surgery to remove benign ovarian tumors on 29 patients,
25 patients underwent dissection of the ligament of
Treitz, 11 patients underwent viscerolysis, and 2 patients underwent repair of hernias of other localizations. Wadhwa et al. (2003) performed 145 simultane-

ous operations (combined, according to the authors).
Most often they were LADCHOL and ventral hernia repair, combined with operations for gynecological or
urological pathology, with fundoplication, etc. The authors did not detect any increase in the incidence of
complications and the duration of treatment [41].
However, simultaneous operations for GSD and HH
have not been widely recognized yet, linked to the inadequate preoperative evaluation, insufficient examination of the organs in the abdominal cavity, overestimation of surgical risk and unwillingness of surgeons
and anesthesiologists to expand the scope of operation
[18].
A. Iljin et al. (2019) analyzed the results of simultaneous hernioplasty and abdominoplasty in the patients
who lost weight significantly after bariatric surgery. Impaired wound healing, seromas, pneumonia and dysesthesia of the abdominal wall without a significant difference between onlay and sublay methods were the
most common among the postoperative complications
[42]. Simultaneous operations are also performed using single-port laparoscopic access [43]. If it is necessary, the laparoscopic access is extended by making an
additional incision and with the help of special retractors [44].
V.A. Samartsev et al. (2017) performed simultaneous operations on 14 of 27 patients with large and giant IVH during posterior separation hernioplasty. Those
operations included reconstructive colon surgery,
transverse abdominoplasty, cholecystectomy and bariatric surgery [45]. Anterior abdominal wall hernias are
accompanied very often by pathology of the major arteries in patients of older age. In such cases, it is offered to undergo simultaneous hernioplasty of local
tissues without the use of alloplastic materials in order
to prevent the risk of infection of a vascular implant.
The authors performed such simultaneous interventions on 30 patients, and there were no complications
[46].
The possibilities for simultaneous operations have
significantly increased due to the active introduction of
endovideosurgical methods, providing the possibility
of single-access laparoscopic surgery. The most common main pathologies during the simultaneous operations were GSD and umbilical hernias, combined with
each other or with adhesive disease, incisional hernia,
liver cysts, Meckel’s diverticulum, chronic appendicitis.
The duration of operation was 80±10 minutes, the average bed-day was 3.2±0.5, and only one postoperative
complication such as postoperative wound infiltrate
(2.5%) was detected. At the stage of mastering simultaneous operations, the only inconvenience was the
“conflict of instruments” [47].
According to the analysis of long-term results of simultaneous laparoscopic, staged laparoscopic and si21
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multaneous traditional surgery for surgical pathology
(hernias, chronic and acute cholecystitis) and urological pathology (malignant neoplasm of kidney and prostate), the safety, efficiency and low injury rate of laparoscopic interventions were proved. The severity of
postoperative pain was less, physical activity was restored faster, and the quality of life was higher [48].
V.C. Shakya (2015) reported good results of simultaneous LAPCHOL and Morgagni hernia repair through a
single laparoscopic approach [49]. LAPCHOL is often
performed in combination with operations for gynecological pathology. In addition to good medical results,
the socio-economic efficiency of such operations has
been established. According to the calculations, the
economic benefit was almost $ 1,000. USA per patient
[50].
S. Arafat and V. Alsabek reported good results concerning two cases of simultaneous LAPCHOL and
transabdominal preperitoneal patch technique (TAPP)
of inguinal hernia. The patients were hospitalized due
to symptomatic cholecystolithiasis, but the examination revealed a direct inguinal hernia. At the first stage,
LAPCHOL was performed, and at the second stage –
hernioplasty. The authors believe that simultaneous
surgery is safe and relieves a patient from a repeat surgery and general anesthesia, but it is appropriate only
in the absence of inflammation of the gallbladder [51].
Simultaneous operations during LAPCHOL in 19 patients did not lead to conversion in any case, did not
affect the incidence of postoperative complications
and the length of hospital stay. The authors consider
these operations to be a good alternative to two separate interventions [52]. However, there was a greater
impact of simultaneous surgery on the rates of tissue
respiration and acid-base composition of blood, as reflected in an increase in carbon dioxide and a decrease
in oxygen in the blood. These changes occurred less
during the laparoscopic access as compared with the
open one [53].
S. Hayakawa et al. (2018) reported the results of simultaneous LAPCHOL and TAPP of inguinal hernia in 17
patients. The average duration of operation was
157±39 minutes, the average duration of inpatient
treatment was 3.2±0.6 days. In two cases the inferior
epigastric vessels were damaged during the operation,
there was a seroma in one case. There were no other
complications. The average cost of treatment was $
7673, while the total cost of individual hernioplasties
and LAPCHOL was more than $ 10 000. The authors believe that simultaneous surgery is safe and should be
standard for combined pathology [54]. Other authors
in a series of 22 similar cases reported 1 case of gallbladder perforation, 1 case of ipsilateral testicular atrophy and 1 case of seroma. There were no infectious
complications [55].
22

According to the observations of A. Lehmann et al.
(2014) 8 patients underwent simultaneous LAPCHOL
and TAPP of inguinal hernias. The average duration of
operation was 55 minutes (from 30 to 80 minutes), the
average duration of inpatient treatment was 3.6 days.
1-2 trocars were additionally inserted for the performance of LAPCHOL. In one case, a groin hematoma was
detected after surgery, and in another case there was
postoperative fever. The authors consider simultaneous operation to be a good alternative to two separate
operations [56]. In addition, hernioplasty is considered
appropriate during urological surgery [57] and colorectal surgery [58]. The authors report that the use of microsurgical techniques has improved the results of simultaneous hernioplasty of inguinal hernias and
urological operations (varicocelectomy or denervation
of the spermatic cord). According to the observations
of the authors, hematoma occurred in 0.85% of cases,
there were no other complications and hernia recurrences [57].
The increase in the duration of surgery is mentioned
very often as one of the negative consequences of simultaneous operations. Thus, hernioplasty of ventral
hernias with the use of a mesh during colorectal interventions increased the duration of surgery up to 195.8
± 98.7 as compared with 164.3 ± 84.4 min during isolated colorectal interventions. However, this did not affect postoperative mortality, the incidence of complications and the duration of inpatient treatment. Thus, it
indicates the feasibility of such interventions [56]. The
results of other studies also show that simultaneous
operations lead to an increase in the duration of surgery and anesthesia, as well as to an increase in the
incidence of adverse events and the duration of hospitalization. In particular, it was observed in case of simultaneous LAPCHOL and laparoscopic bariatric surgery [59]. W. Ueland et al. (2020) found that additional
surgical procedures were also a risk factor for an increase in the duration of hospitalization [60].
The reason for refusing to perform simultaneous
operations is also explained by the increase in logical
risks of anesthesia due to the increase in the duration
of operation, the increase in the number of critically ill
patients, and the inadequate evaluation of a patient
before the operation. In the context of laparoscopic
surgery, prolonged exposure to intense carboxypneumoperitoneum and anesthesia increases the anesthetic risk, and in the context of open operations and the
need for additional access, the surgical injury increases
[22]. E.M. Altmark believes that the main reasons for a
small number of simultaneous operations are insufficient examination, insufficient intraoperative revision,
the tendency of surgeons to perform multi-staged interventions, the unwillingness of surgeons and anesthesiologists to perform advanced operations [61]. At
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the same time, modern possibilities of anesthesia, multimodal anesthesia, thorough preoperative preparation allow to reduce risks during even long and extensive surgery [22].

CONCLUSIONS
To sum up, patients with hernias have a fairly high
incidence of other surgical diseases, which also require
surgical treatment. In cases of such combined patholo-

gy a surgeon faces a problem of choice of treatment
tactics, such as a simultaneous surgical operation or
consecutive operations during individual hospitalizations. The studies devoted to the effectiveness of a particular tactic are not numerous and are based on the
analysis of a small set of observations, and their results
are very contradictory. Therefore, further studies of the
feasibility and effectiveness of simultaneous operations are topical.
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