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Abstract--Background: The issues of prevention of wound
complications in the surgical treatment of postoperative ventral
hernias (POVG) remain relevant due to the increase in the number of
surgical interventions on the abdominal organs and the development
of postoperative ventral hernias in the aftermath. Despite the large
number of proposed hernioplasty techniques for postoperative ventral
hernias, the rates of wound complications remain high. The use of
synthetic materials did not provide a reduction in the amount of
infection in the area of surgical intervention. In this connection, the
improvement of surgical treatment of patients with postoperative
ventral hernias, aimed at the prevention of wound complications, is
becoming even more relevant. Wound complications prevention in the
surgical treatment of postoperative ventral hernias remains relevant
due to the increase in the number of operative abdominal
interventions. Therefore, improving surgical rehabilitation of patients
in the postoperative period in order to minimize wound complications
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acquires special practical importance. The main aim was the research
of clinical effectiveness of use of autodermogernioplasty to reduce the
incidence of wound postoperative complications in patients with
postoperative ventral hernias. Materials and Methods: Performed
controlled prospective parallel randomized trial involving the
participation of 161patients aged from 20 to 75 (median 55+2.6 years).
41 (25.5%) patients were participants of the basic follow-up group and
were treated using hernial gate autodermaplasty method. In the 1st
group of comparison were 41 patients operated according to the Onlay
method. 40 patients were participants of the second group, which
were operated on according to the Sublay method. 39 persons were in
the 3t group of comparison and were operated according to the Inlay
method. Results and Conclusions: After performed herniotomy in 31
(19.3%) cases, wound complications were observed: the formation of
gray wounds, infiltrate postoperative wounds, suppression and the
formation of haematoma of the postoperative wound. Autodermaplasty
of postoperative ventral hernias reduced incidence of wound
complications from 31.7% to 4.9% (p<0.05). As a result, has been
reduced the length of inpatient treatment from 11.0+0.12 to 8.3+0.1
days (p<0.001). And the proportion of good and satisfactory results of
postoperative ventral hernias surgical treatment has been improved to
96.8%.

Keywords---postoperative ventral hernias, hernioplasty, wound
complications, autodermaplasty.

Introduction

Currently, there is an increasing interest concerning matters of surgical treatment
of postoperative ventral hernias due to the increase in the number and complexity
of operations on the organs of abdomen, pelvis and retroperitoneal fiber. The
occurrence of wound complications does not decrease, and as a result, the
number of hernia recurrences [1-7]. In the case of removing of postoperative
ventral hernias, it was proposed to introduce biologically inert materials into
practice to reduce the load on the edges of the sutured hernial defect. Having
sufficient strength and porosity necessary for germination with connective tissue,
they began to be widely used in herniology. In the future, their negative properties
were also revealed. Significant proportion of their rejection, suppression, fistula
formation and, as a result, high frequency of hernia recurrences were noted [8, 9].
With this aim, synthetic endoprostheses have begun to be used, which made it
possible to carry out non-tension types of hernioplasty. Use of unstretched
hernioplatics was also aimed at the prevention of wound complications [10, 11].
However, even here there were difficulties, controversial and demanding new
issues. So, the topic of principled approach to allogernioplasty as a whole is
discussed. In particular, in which layers of the abdominal wall and how should
explants be strengthened? So, the endoprosthesis technique is widespread, which
provides for the strong fixation of the implant over the sutured hernioplasty (Onlay
hernioplasty method) or the location of the implant retromuscularly in the
thickness of the abdominal wall (Sublay hernioplasty method), there is the third
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type of endoprosthesis to the edges of hernia defect along the perimeter (Inlay
hernioplasoplasty method). However, wound complications after allogernioplasty
still occur in 35.7-89.5% of cases, including in the form of seroma from 31.4% to
52.6%, hematomas from 7.1% to 28.74% depending on the method of surgical
treatment [12].

Laparoscopic surgery has opened new possibilities in the treatment of patients
with postoperative hernias, in terms of preventing wound complications. Use of
endovideotechnics for herniotomy was encouraging about the reduction of wound
complications [13-16].

However, it is not yet possible to completely solve the problem. Clear algorithms
to ensure comprehensive approach in the prevention of wound complications in
hernia have not yet been developed. The diversity of individual preventive
measures shows absence of unified systemic approach and indicates the
unresolved problem [17, 18].

In this regard, improvement of surgical rehabilitation of patients with
postoperative ventral hernias (POVH) aimed at prevention of wound complications
acquires even more significant practical value [19-21].

The aim of research was to research of clinical effectiveness of using
autodermagernioplasty to reduce the incidence of wound postoperative
complications in patients with POVH.

Materials and methods

The research design is based on controlled prospective randomized parallel
clinical trial. The main group (41 persons — 25.5% of operated patients) were
patients operated with use of postoperative ventral hernias of autodermaplasty
technique in hernioplasty according to our methodology. In the same time, gender
distribution was: men - 14 people (34.1%), women- 27 (65.9%). The Ethical
Comity of the Non-Profit Joint-Stock Company “Medical University of Semey” has
considered and approved by protocol 11 from 27.09.2017 the research has
complied with the principles of the Helsinki Declaration.

The study design is based on a controlled clinical trial. The criteria for inclusion
of patients in the study were:

1. Patients aged 20 to 75 years.
2. Postoperative ventral hernias - W2, W3, W4 hernias.
3. Planned surgical intervention.
4. Hernioplasty using the developed methods of local
prevention of postoperative wound complications and the technique

of autodermoplasty of hernial gates and synthetic polypropylene
mesh.
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S. Class of surgical and anesthetic risk I-III according to ASA.
The criteria for excluding patients for the study were:

1. Postoperative ventral hernias - W1.

2. Surgical interventions on abdominal organs for
emergency and urgent indications.

3. Recurrent POVG.
4. Operational and anesthetic risk class IV and V according to ASA.

During surgery, skin flap bearing postoperative scar was dissected with two
elipsoid incisions corresponding to the size of hernia. Preparation of auto skin for
for autodermal hernial gate plastics in postoperative ventral hernias was carried
out according to Yanov (Fig. 1a) with scalding with 0.98% solution of NaCl 0.98%
(t= 90-98°C, exposure - 1-2 min) [22]. Then skin epidermis was de-epithelialized
with scalpel (Fig. 1b) and excision of subcutaneous tissue of autodermotransplant
with scissors (Fig. 1lc). Transplant was temporarily immersed in furacillin
solution.

Preparation of the autoflesh for autodermal hernial gate plasty in postoperative
ventral hernias was carried out according to Yanov (Figure 1) with scalding with a
saline solution of sodium chloride at a temperature of 90-980 C for 1-2 minutes
[22]. Then the skin epidermis was deepithelized with a scalpel (Figure 2) and the
subcutaneous tissue of the autodermograft was excised with scissors (Figure 3).
The graft was temporarily immersed in a solution of furacillin.

Figure 1 - Treatment of a skin flap fixed along the perimeter with clamps with a
hot saline solution of sodium chloride

Hernia sac was opened and existing adhesions were separated. Then, the de-
epithelized autodermal flap was sutured with U-shaped non-through sutures to
the inner edge of the peritoneal-muscular-aponeurotic layer with dermal surface,
facing free abdominal cavity (Fig. 2).
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Figure 2 — Deepithelization of the epidermis of the skin flap with a scalpel

Scheme of the final type of hernial gate suturing by the developed method of
autodermaplasty of postoperative ventral hernias is shown in figure 3.

Figure 3 - The moment of excision of the subcutaneous tissue of the
autodermotransplant with curved scissors

The hernial sac was opened and the existing adhesions were separated. Then the
de-epithelized autodermal flap was sewn with U-shaped through seams to the
inner edge of the peritoneal-muscular-aponeurotic layer with a dermal surface
facing the free abdominal cavity (Figure 4).

Figure 4 - The moment of the beginning of the suturing of the autoderm to the
edge of the muscular-aponeurotic layer of the hernial gate
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The scheme of the final type of hernial gate suturing by the developed method of
autodermoplasty of postoperative ventral hernias is shown in Figure 5.

Figure S - Hernia gate suturing scheme:
1, 3 — non-through lateral U-shaped sutures of muscle-aponeurotic layers
2 — autodermal deepithelized flap

In the comparison groups, patients were recruited on the stratified basis, that is,
from the location of polypropylene endoprosthesis in the thickness of abdominal
walls. In the 1st group were 41 patients operated according to the onlay method,
when endoprosthesis was placed over the sutured edges of hernial gate.

In the 2nd group of comparison were ill people (40 ill people), operated according
to sublay method - endoprosthesis was placed over the sutured edges of hernial
gate and in the 3t group of comparison were ill people (39 ill people), operated
according to the inlay method - endoprosthesis was sewn to the edges of hernial
gate around the perimeter.

Formation of observation groups

The sample size was calculated using PASS 2000, version 12.0.4. To determine
the required sample size, calculation formula was used during comparing two
frequencies (1) [23].

(A+ B)? x (p1 x (100 — p1) + pa x (100 — p2))

n = , .
(p1 — p2)?

(1)

The significance level was taken equal to 0.05; the research power — 90%,
expected frequency values in the main group — 30%, in the comparison group —
60%, number of the whole population — 560821. On the basis of calculation was
obtained the value of the required number in each group not less than 22 cases.

Principles of patient group formation in the research
Development of postoperative ventral hernias was preceded by surgical access to

abdomen in the past by way of medial laparotomy in 49 (30.4%) ill people, for 42
(26.1%) people were performed “lateral” laparotomy in cases of in appendectomy
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and cholecystectomy, 41 (25.5%) - had lower-medial laparotomy and in 29 (18%) -
had upper-medial laparotomy.

The following patient inclusion criteria were used in the formation of study
groups:

1. The age of patients from 20 to 75 years old.

2. Medium and large postoperative ventral hernias - W2, W3, W4 hernias.

3. Routine surgery.

4. Hernioplasty using developed methods of local prevention of postoperative
wound complications and technique of hernial gate autodermaplasty and

synthetic polypropylene net.

S. 1st-3rd operational-anesthesiological risk classes according ASA. The
exclusion criteria were:

1. Small postoperative ventral hernias W1.

2. Emergency surgery on abdominal organs.

3. 3 and 4t stages of oncological pathologies.

4. Recurrent postoperative ventral hernias.

5. 4th and 5th operational-anesthesiological risk classes according ASA.

The average age of the patients included to the research was 55+2.6 years. At the
same time, patients over the age of 50 years prevailed in all groups: the main
group — 78.05%, the 1st control group — 73.2%, the 2nd control group 72.5%, 3rd
control group — 71.8% (p>0.05).

Female patients prevailed in the research — 99 (61.5%) of patients, men were 62
(38.5%). The distribution of patients in the researched groups by gender is given
in Table 1, with no reliable difference in the indicators in the researched groups.

The character and frequency of associated diseases in the groups of patients with
postoperative ventral hernias are shown in Table 2. According this indicator ill
people in the researched groups were comparable.

Characteristics of hernias diagnosed in patients

We used the SWR-classification according to Chevrel & Rath (1999), adopted
during the 21st International Congress of Herniologists in Madrid [24]. Table 3 is
showing, that the main place during the research took patients with median
localization 119 (73.9%), on the second place were the lateral abdominal hernias -
42 cases (26.1%).
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Median abdominal hernias (M) were prevailed and diagnosed in 31 patients
(75.6%) of the main and the 1st groups of comparison, in the 2rd group this
indicator was 72.5% (29 patients from 39), and in the 3rd group of comparison —
71.8% (28 patients). The percentage of lateral hernias (L) was 10 (24.4%), 10
(24.4%), 11 (27.5%) and 11 (28.2%) correspondingly. Data show that patients in
the researched groups were distributed evenly according to the localization of
postoperative abdominal hernias (p>0.05).

Size of hernial gates of postoperative ventral hernias in the researched groups
(Table 4) was also estimated.

Mostly patients were with postoperative ventral hernias W3 only 97 or 60.3%. The
distribution of patients in the researched groups was comparable, and the
difference in scores was also statistically insignificant (p>0.05).

Results of the research
Identification and characterization of postoperative complications

In total, after all herniotomy surgery in patients with postoperative ventral
hernias, wound complications were established in 31 (19.3%) cases. The main
type of complications is formation of seroma - 14 (8.7%) cases. Postoperative
wound infiltrate was diagnosed in 12 patients or 7.5%. In 4 (2.5%) cases was
observed suppuration of postoperative wounds. Hematoma formation of
postoperative wound was observed in case of one (0.6%) patient (Table 5).

The frequency of wound complications depending of hernyoplasty kind and
transplant location. Analyzing of indicators of the main group and of each group
of comparison and, we observe the following. In the 1st group of comparison of
patients with location of synthetic endoprosthesis according to the onlay method,
wound complications were established in 13 (31.7%) patients in comparison with
the main group, where complications were observed in 2 patients (4.9%), the
difference in indicators was reliable (p<0.05). In the second group of patients with
location of synthetic endoprosthesis according to the sublay method, wound
complications were established in 10 (25%) patients compared to the main group,
where the difference in indicators was also reliable (p<0.05). In the 3™ group of
patients with location of synthetic endoprosthesis according to the inlay method,
wound complications were established in 6 (14.6%) patients and the difference in
indicators was insignificant (p>0.05), which indicates the lowest incidence of
wound complications among patients among comparison group of ill people.

Estimation of hospitalization terms

The average length of stay of patients in the hospital was 9.9+0.11 bed days
(Table 6).

Terms of inpatient treatment of ill people with postoperative ventral hernias in the
1st comparison group which underwent hernioplasty with polypropylene synthetic
nets using onlay method were longer and up to 11.0+0.12 bed days, connected
with the most number of wound complications during the early postoperative
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period in comparison with the main group of patients, 8.3%0.1 bed days
(p<0.001). The treatment terms of patients, underwent hernioplasty with
polypropylene synthetic nets using “sublay” and “inlay” methods were respectively
equal to 10.4£0.15 and 10.2#0.14 bed days, but these data were statistically
significant more longer compared to the treatment terms of patients in the main
group (p<0.001).

Long-Term Estimation of Hernioplasty Results

Estimation of the results according to the three point system in 12 months after
operative treatment, when complete scars or hernias recurrences will be formed,
is shown on Table 7. In 12 months after hernioplasty of postoperative ventral
hernias, only 94 patients were interviewed due to the failure of some patients to
attend a check-up and receive information about their health state.

In a year after surgery, 31 patients of the main group and 63 patients of the
comparison group appeared for examination. Analysis showed that in the main
group, were good results (1 point) were in 27 (87.1%) from 31 patients, in the 1st
comparison group — in 7 (33.3%; p<0.05), in the 2nd comparison group — in 7
(35%; p<0.05) and in the 3rd comparison group in 11 (50%; p<0.05).

Satisfactory results (2 points) in the main group were obtained in 3 (9.7%)
patients, against 8 (38.1%) patients of the 1st comparison group (p<0.05), and in 9
(45%) patients of the 2nd comparison group (p<0.05) and in 8 (36.4%) and in the
3rd comparison group (p < 0,05).

Unsatisfactory results (3 points) with the formation of hernia recurrence in the
main group were established in 1 (3.2%) patient, against 6 (28.6%) patients of the
1st comparison group (p<0.05), and in 4 (20%) patients of the 2nd comparison
group (p<0.05). In the 3rd comparison group in 3 (13.6%) patients had hernia
recurrence (p>0.05).

In the whole, the share of good and satisfactory results in the main group was
96.8%, in the 3rd comparison group — 86.4%, in the 2nd comparison — 80%. The
Significantly worse indicator was in patients of the 1st comparison group - 71.4%
(p < 0.05).

Discussion

In total, there were 161 patients in both the main and comparison groups. After
all herniotomy surgery in patients with POVH, wound complications were
established in 31 (19.3%) cases. The research of comparative clinical effectiveness
in the surgical treatment of postoperative ventral hernias between the main group
of studies using autodermogernioplasty according to the methodology developed
by us and the comparison groups, where hernioplasty of hernial gates with
polypropylene nets with different methods of placing an allograft in the abdominal
wall was used, shows the relationship of development of wound complications
with an allograft. The best results are obtained in the main group of patients. So,
in the 1st group of comparison of patients with the location of synthetic
endoprosthesis according to the onlay method, wound complications were
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established in 13 (31.7%) patients compared to the main group, where
complications were observed in 2 patients (4.9%), the difference was valid
(p<0.05). In the second group of patients with the location of the synthetic
endoprosthesis according to the sublay technique, wound complications were
established in 10 (25%) patients compared to the main group (p<0.05).
Development of wound complications is mainly associated with the presence of
foreign body, that is, the artificial mesh itself, tissue injuries with skin
detachment and subcutaneous fiber to accommodate the transplants. In the 3rd
group of patients with the location of the synthetic endoprosthesis according to
the inlay method, wound complications were established in 6 (14.6%) patients
(p>0,05). However, in case of using endoprosthesing of postoperative ventral
hernias according to the inlay method are possible serious complications from
abdominal organs in the form of formation of intraperitoneal adhesions and
intestinal fistulas [25].

Autodermaplasty of postoperative ventral hernias according to the developed
method made it possible to reduce the rate of wound complications to 4.9% from
31.7% (p<0.05) depending on the location of all endoprosthesis in the abdominal
wall, as a result of which the length of inpatient treatment of patients was
reduced 8.3+0.1 bed days from 11.0%+0.12 (p<0.001) and was improved the
proportion of good and satisfactory results of postoperative ventral hernias 96.8%.

Conclusions

1. Autodermaplasty of postoperative ventral hernias according to the method
developed by us can help to reduce the number of wound complications to
4.9% from 31.7% (p<0.05) depending on the location of the endoprosthesis in
the abdominal wall.

2. As a result of its application, the duration of inpatient treatment of ill people is
reduced to 8.3+0.1 bed days from 11.0+0.12 (p<0.001), and proportion of good
and satisfactory results is achieved up to 96.8%.
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Table 1. Distribution of patients with postoperative ventral hernias by gender in

study groups

Localization Comparison Groups
1 1 st nd
of hernias Main Group the 1st group, | the 2 group, | 41 3w group, inlay
onlay sublay
abs. % abs. % abs. % abs. %
Men 14 34.1 15 36.6 14 35 15 38.5
Female 27 65.9 26 63.4 25 65 24 61.5
In Total 41 100 41 100 40 100 39 100
Table 2. The character and frequency of associated diseases
. Comparison Groups
The character of | Main Group 1ot ond 3rd
associated disease p— n=al 0 = 40 n = 39 In Total
Coronary  Heart | g ;g 50 9 8 7 32
Disease
x2 0.074 0.05 0.012
p 0.79 0.823 0.915
Hypertonic Disease | 7 (17.1%) 8 8 7 30
x2 0.00 0.03 0.037
p 1.00 0.958 0.849
Obliterating
atherosclerosis  of 1 (2.4%) 4 3 3 11
the lower
extremities
x2 0.852 0.29 0.319
p 0.357 0.591 0.573
Postinfarction 2 (4.9%) 3 3 3 11
Cardiosclerosis
x2 0.00 0.01 0.003
p 1.00 0.978 954
Consequences of
Acute Disorder in
Cerebral 1(2.4%) 2 2 2 7
Circulation
x2 0.00 0.00 0.002
P 1.00 0.983 0.965
Jaricostty of the | ¢ 14.6%) 6 5 4 21
ower extremities
x2 0.098 0.002 0.064
p 0.755 0.965 0.800
COPD | 2 (4.9%) 3 3 2 10
x2 0.00 0.001 0.213
p 1.00 0.978 0.645
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Chronical

Pyelonephritis 4 (9.8%) 4 4 8 15
x2 0.139 0.113 0.005

p 0.710 0.738 0.945
Obesity | 3 (7.3%) 7 6 6 21
x2 1.025 0.557 0.620

p 0.312 0.456 0.431
Diabetes Mellitus | 7 (17.1%) 8 8 7 30
x2 0.00 0.003 0.037

p 1.00 0.958 0.849

Note: Indicators x2 and p of the basic group of ill people in comparison to
indicators of ill people, groups of comparison

Table 3. Distribution of patients in groups by localization of postoperative ventral

hernias
Localiz Comparison Groups
ation of | Main Group thelstgroup, the 2nd group, | the 3rd group,
hernias onlay sublay inlay p
abs. % abs. % abs. | % abs. %
M1 6 14.6 6 14.6 7 17.5 5 12.8 > 0.05
M2 14 34.2 15 36.6 14 35 14 35.9 > 0.05
M3 11 26.8 10 24.4 8 20 9 23.1 > 0.05
L1 4 9.8 4 9.8 6 15 4 10.3 > 0.05
L3 6 14.6 6 14.6 S 12.5 7 17.9 > 0.05
Total 41 100 41 100 40 100 39 100
Note: M1 - supratum, M2 - supranatum, M3 — conjugation,
L1- subcoatal L3 —iliac
Table 4. Distribution of patients in researched groups according to the sizes of
hernia gates
Localiz Comparison Groups
ation of | Main Group thelst group, | the 274 group, | the 3rd group,
hernias onlay sublay inlay p
abs. % abs. % abs. | % abs. %
W2 9 22 8 19.5 8 20 7 18 > 0.05
W3 24 58.5 25 61 24 60 24 61.5 > 0.05
W4 8 19.5 8 19.5 8 20 8 20.5 > 0.05
Total 41 100 41 100 40 100 38 100

Note: W2 — 5-10, W3 - 10-15 cm, W4 — more than 15 cm
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Table 5. Wound complications in operative treatment of postoperative vetral

hernias
Indicator Group of ill people in case of hernioplasty of POVH
Main Endoalloprosthesis Comparison
Group Groups
Ne |Kind of wound the Ist | 2nd 3rd In Total
L group
complication —41 group, group, inla n=161
n onlay sublay Y
n=41 n=40 n=39
n % n % n % n % n %
1 Seroma 0 0 6 14.6 4 10 | 4 10.3 | 14 | 8.7
2 Infiltrate 2 49 |4 9.8 4 10 | 2 5.1 12 | 7.5
3 Hematoma 0 0 1 2.4 0 0 0 0 1 0.6
4 Suppuration 0 0 2 4.8 2 S 0 0 4 2.5
Total 2 4.9 13 31.7 10 25 | 6 14.6 | 31 |19.3
Note. Validity of key figure differences:
P: (Main Group and the 1st Comparison Group): p < 0.05
P> (Main Group and the 2rd Comparison Group): p < 0.05
P3 (Main Group and the 3r4 Comparison Group): p > 0.05
Table 6. Terms of inpatient treatment after hernioplasty of POVH
Kind of hernioplasty of POVH
Comparison Group
nd 1
Indicator grlgiit ;?gup 2 the 3rd lé}/liﬁp In Total,
Onlay, Sublay, Ig;i);lp’nz 39 n=41 n=161
n=41 n=40 Y
eatment TErms, | 11.00.12 | 10.440.15 | 10.2¢0.14 | 8.340.1 9.940.11
In days, M+m 10.5+0.1 8.3+0.1 9.9+0.11

Note. Reliability of Differences:
P: (main group and the 1st comparison group): (p < 0.001)
P> (main group and the 274 comparison group): (p < 0.001)
P3 (main group and the 3 ): (p < 0.001)
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Table 7. Results of estimation of results of hernioplasty of postoperative ventral
hernias according to three point system in 12 months after operation

Kind of hernioplasty of POVH
Main Group Endoalloprosthesis Comparison Groups
. thelst group, the 2rd group, the 31 group,
Indicator n=31 onlay, sublay inlay
n=21 n=20 n=22

n % n % n % n %
1point 27 87.1 7 33.3 7 35 11 50
2 points 3 9.7 8 38.1 9 45 8 36.4
3 points 1 3.2 6 28.6 4 20 3 13.6
Total 31 100 21 100 20 100 22 100
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Figures’ Legends

Figure 1. Preparation of auto skin for autodermal hernial gate plastics: a —
processing of the skin flap, fixed along the perimeter with clamps, with solution of
NaCl; b - depepithelialization of skin flap with scalpel; ¢ - excision of
subcutaneous fiber of autodermatransplant with curved scissors.

Figure 2. The moment of the beginning of auto skin suturing to the edge of the
muscular-aponeurotic layer of hernial gate

Figure 3. Scheme of suturing of hernial gate: 1, 3 — short lateral U-sutures of
muscular-aponeurotic layers; 2 — autodermal de-epithelized flap.



