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INTRODUCTION

ABSTRACT

Obijective: Incisional hernias that are the type of anterior abdominal wall hernia (ventral
hernia) are common surgical problems after abdominal procedures. Although these types
of hernias are seen after every abdominal operation, they are mostly seen after the midline
and transverse incisions. However, the incidence of incisional hernia is 20%, according to the
latest data, the incidence of incisional hernia is 2-11%. Only in the U.S.A., 190 000 incisional
hernia operations are carried out per year. Incisional hernias that are seen after abdominal
surgical procedures cause important loss of labour, morbidity and adversely affect the quality
of life. Because of the high incidence and morbidity rate, it is one of the important problems
of surgery. Incisional hernias originated from previous insufficient healing of abdominal clo-
sure. Factors that cause incisional hernias are obesity, tight closure of wound edges, wound
infection, hematoma, seroma, type of incision, the technique of abdominal closure, steroid
use, malnutrition (hypoproteinemia), smoking, COPD, diabetes and mellitus.

Methods: In this study, experimentally, we aimed to show the pathologic and biochemical
effects of different closure techniques on wound healing into the cellular level of rats.

Results: In this study, we used 40 female rats that were Wistar Albino types and their mean-
weight was 200-250 gr. Rats were divided into five groups. Each group included eight rats. U-
shaped samples were taken from mid-line incision, previously made, for pathologic (inflamma-
tion, angiogenesis and collagen activity) and biochemical [MDA (malondialdehyde), NO (nitric
oxide), caspase 3 activity, MMP 2-9 (Metalloproteinases 2 and 9), TNF alfa (tumor necrosis
factor alfa), IL6 (interleukin 6)] study, and after these procedures, rats were sacrificed.

Conclusion: The findings obtained in this study show that there was no statistically signifi-
cant difference between abdominal closure techniques one by one or continue suturing con-
cerning incisional hernia if the fascia was closed optimally (not very tight, not to deteriorate
the vascularity and end to end closing).

The only treatment option of incisional hernia is surgical
repair. Treatment of incisional hernia includes primary re-

Abdominal hernia is one of the most common patholo-
gies encountered in general surgery. Although abdominal
hernia is most commonly seen after midline and/or trans-
verse laparotomy, this type of hernia may occur after any
abdominal incision. The incidence of hernia was observed
after a small incision and the incidence of incisional her-
nia was reported up to 20% in the last reports.'? In the
United States, there were about 190 000 inpatient abdom-
inal wall hernia repairs performed in 2012.5

Incisional hernias following abdominal surgery may result
in significant labor losses, morbidity and adversely affect
the quality of life. Incisional hernias remain one of the ma-
jor problems of surgery due to their high incidence and
high morbidity.**! Type of incision, closure technique of
incision and suture material are important factors to pre-
vent hernia occurrence.l”]

pair and/or repair with prosthetic material. After primary
repair of incisional hernia, 30-50% recurrence is reported.
The recurrence of incisional hernia rate decreases to
0-15% primary repair with mesh./’*!

The etiologic risk factors that cause incisional hernia have
been related to patient characteristics (e.g., older age,
obesity, diabetes, smoking, immunosuppression), hernia
characteristics (e.g., transverse diameter, location, recur-
rence, mesh),l’ and surgical performance (e.g., experience,
incision closure technique, suture material, dexterity, pre-

vious training).['%!"]

This study aims to investigate whether there are differ-
ences in the cellular level by applying abdominal closure
techniques in animal models that we frequently apply in
clinical practice.


https://orcid.org/0000-0003-0226-8003

Altin. Histopathological Biochemical Outcomes Abdominal Closure Rats 97

MATERIALS AND METHODS

This study was started in Experimental Animal Research
Laboratory University of Istanbul Istanbul Medical Faculty
after approval of the Ethics Committee of the University
of Istanbul, Istanbul Medical Faculty. Forty Wistar Albino
species rats, which had an average of 200-250 gr weight,
were used in this study. Rats were fed with standard lab-
oratory feed and water on average 22 °C temperatures
before and after the experiment. Rats were divided into
five groups, which had eight animals in each group.

The operation was performed in groups, under sterile con-
dition. 75 mg/kg Ketamine HCl and Xylazine HCI (Rompun)
were applied intramuscularly for each rat (Fig. 1a).

In Group | (Sham group n=8), the histopathologic sample
was taken from the abdominal wall without laparotomy.

In Group 2 (n=8), after laparotomy, the abdomen was
closed with one by one suture and the histopathologic
sample was taken from the abdominal wall at 72" hours.

In Group 3 (n=8), after laparotomy, the abdomen was
closed by continuous sutures and the histopathologic sam-
ple was taken from the abdominal wall at 72" hours.

In Group 4 (n=8), after laparotomy, the abdomen was
closed with one by one suture and the histopathologic
sample was taken from the abdominal wall at 21 days.

In Group 5 (n=8), after laparotomy, the abdomen was
closed by continuous sutures and the histopathologic sam-
ple was taken from the abdominal wall at 21* days. View
of abdominal wall of the rat was seen in Figure Ib and the
sample was taken from the abdominal wall was seen in
Figure lc.

Specimens were fixed with formalin and then embedded in
paraffin blocks. 5-micron section was painted with H&E s
and evaluated by a light microscope.

Histopathologic examination

Specimens, which were painted with H&E, were evaluated
by a pathologist without knowledge about groups. Inflam-
mation, collagen accumulation and angiogenesis were ex-
amined in specimens with the magnification of 10 and 40
(Figs. 2a—d).

Biochemical methods
MDA (malondialdehyde), NO (nitric oxide), caspase 3

o

Table I. Comparisons of biochemical parameters in

Group Il and Il
Biochemical Group Il Group Il p
parameters

MeantSD MeantSD

TNF-au 3.52+1.23 3.65+1.38 0.2
Interleukin 6 4.12£1.34 4.05%1.45 0.063
Nitric oxide 1.4£0.445 1.45£0.21 0.08
Malondialdehyde 1.05+0.27 1.045+0.2 0.15
Metalloproteinases-2 1.82+0.62 1.85£0.6 0.072
Metalloproteinases-9 1.43+0.44 1.34£0.4 0.065

TNF-a: Tumor necrosis factor alfa; SD: Standard deviation.

Table 2. Comparisons of the biochemical parameters in
Group IV and V
Biochemical Group IV Group V p
parameters
MeantSD MeantSD

TNF-a 3.52+1.23 3.65+1.38 0.2
Interleukin 6 4.12+1.34 4.05+1.45 0.063
Nitric oxide 1.4+0.445 1.45+0.21 0.08
Malondialdehyde 1.05+0.27 1.045+0.2 0.15
Metalloproteinases-2 1.82+0.62 1.85+0.6 0.072
Metalloproteinases-9 1.43+£0.44 1.34+0.4 0.065

TNF-a: Tumor necrosis factor alfa; SD: Standard deviation.

activity, MMP 2-9 (Metalloproteinases 2 and 9), TNF alfa
(tumor necrosis factor alfa), IL6 (interleukin 6) were eval-
uated biochemically.

Statistical analysis

SPSS version 18.0 (SPSS, Chicago, IL, USA) was used for
all measurements and a p-value lower than 0.05 was con-
sidered as statistically significant. Chi-Square test, Kruskal-
Wallis test and Mann-Whitney U test were used for the
analysis of data.

RESULTS

There was not any morbidity and mortality in this study.
According to the oxidative injury parameters, there were

Flgure 1. (a) Preoperatlve view of abdominal wall of rat. (b) View of abdominal wall of rat after laparotomy. (c) Sample was taken
after laparotomy for histopathologic examination and biochemical evaluation.
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Figure 2. (a) Early period continue closure at x10 magnification with H&E staining; intense mix type inflammatory cell infiltration and

vascular proliferation in striated muscle, fat and connective tissue. (b) Early period one by one closure at x40 magnification with H&E
staining; vascular proliferation and intense inflammatory cell infiltration. (c) Late period continue closure at x10 magnification with
H&E staining; mild inflammatory cell infiltration and vascular proliferation. (d) Late period one by one closure at x10 magnification
with H&E staining; mild inflammatory cell infiltration and moderate vascular proliferation.

statistically significant differences between group | (Sham
group) and experimental groups, but there were not any
statistically significant differences in the paired compar-
isons between other groups.

When comparing the parameters, such as TNF-qa, IL-6,
NO, MDA, MMP-2, MMP-9, to evaluate oxidative damage,
there were not any statistically significant differences be-
tween group | and group 2 (Table |) and group 4 and
group 5 (Table 2).

Table 3. The early period of histopathologically
comparison of the groups according to the
collagen accumulation, angiogenesis and
inflammation

Early Collagen Angiogenesis  Inflammation

(72 hours) accumulation

Chi-square 0.065 1.24 0.743

df | | |

p 0.62 0.385 0.24

Kruskal-Wallis Test.

Histopathologically, early and late wound healing, colla-
gen activity and angiogenesis were evaluated. There were
not any statistically significant differences between groups
(Table 3, 4).

DISCUSSION

The abdominal hernia is one of the most common
pathologies encountered in general surgery. The incidence
of hernia was observed after a small incision and the inci-

Table 4. The Late period of histopathological comparison
of groups according to the collagen accumulation,
angiogenesis and inflammation

Late Collagen Angiogenesis  Inflammation

(21.days) accumulation

Chi-square 0.60 2471 0.763

df 2 2 |

p 0.970 0.491 0.28

Kruskal-Wallis Test.
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dence of incisional hernia was reported up to 20% in the
last reports.'l In the United States, there were about 190
000 inpatient abdominal wall hernia repairs performed in
2012.B

The etiologic risk factors that cause incisional hernia have
been related to patient characteristics (e.g., older age,
obesity, diabetes, smoking, immunosuppression), hernia
characteristics (e.g., transverse diameter, location, recur-
rence, mesh),l’ and surgical performance (e.g., experience,
incision closure technique, suture material, dexterity, pre-
vious training).l'%'"l Type of incision, closure technique of
incision and used suture material are important factors to
prevent hernia occurrence.®’]

Mudges and Huges evaluated 337 patients who underwent
laparotomy in a |0- year prospective study and reported
62 incisional hernias. Hernia development occurred in 56%
of the patients in the first year, and 35% in the five years.
71 Ellis et al.l' reported that there was not any statisti-
cally significant difference in the development of hernia in
different types of incisions in patients undergoing elective
abdominal surgery.

When the findings obtained in this study are evaluated
and literature review is conducted, the most important
point is that there are not enough studies on this sub-
ject in the literature.['®] According to the classical surgi-
cal view, the closure of the fascia as a continuation de-
creases the blood supply at the wound site, and when
the intraabdominal pressure increases, fascial separation
is easier.l' However, in our study, there were not any
significant differences between the closure of the abdom-
inal wall one by one and continue, either biochemically
and histopathologically. The early phase of wound heal-
ing starts with inflammatory activity, and inflammation
is high level in this phase, which lasts approximately 72
hours. In this study, it was found that the inflammatory
process was not affected by early closure techniques. In
the literature, it has been observed that, wound healing
is disrupted, especially in sutures that pass about | cm
from the wound margins. It was reported that disruption
of the inflammation zone and wound healing were inter-
rupted during this early period.l'>'®! In our study, abdom-
inal wall closures were made by passing a 0.5 cm distance
between the fascial wound margins in all groups. Thus,
the healing zone was not compromised. In the late phase
of wound healing, proliferation and remodelling start at
4™ days, and it takes a long time to complete. In this
study, for the evaluation of the late phase of wound heal-
ing, 21™ days was preferred because more than 60% of
the tensile strength is regained at the end of the second
week, and the accumulation of collagen increases inten-
sively during this period. We evaluated histopathological
collagen accumulation on day 21 and biochemical levels of
MMP 2-9, which play important roles in collagen synthe-
sis. There was not any statistically significant difference
between these levels between different abdominal clo-
sure techniques.

CONCLUSION

In conclusion, when the abdominal incisions were closed
appropriately (tension-free, not to disturb the blood sup-
ply and end-to-end), it was found that one by one or con-
tinued closure technique did not cause a statistically signif-
icant difference in wound healing. We believe that further
and prospective studies are needed on this subject.
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Sicanlarda Farkli Batin Kapama Tekniklerinin Yara lyilesmesi Uzerine Etkisi

Amag: On karin duvari fitiklari (ventral herniler) karin cerrahisi sonrasinda sik karsilagilan problemlerdendir. Bu tip fitiklar ogunlukla orta
hat ve transvers kesilerden sonra gériilmesine ragmen her tip karin operasyonundan sonra gériilebilirler. Sikhig %20 olmasina ragmen son
verilere gore insizyonel fitik sikhig %2—11'dir. Sadece Amerika Birlesik Devletleri’nde yilda 190.000 insizyonel herni operasyonu yapilmaktadir.
Karin operasyonlarindan sonra olusan insizyonel fitiklar ciddi is giicii kaybina, morbiditeye ve kétii yagam kalitesine neden olmaktadir. Yiiksek
insidansi ve morbiditesi nedeniyle nemli bir cerrahi sorundur. insizyonel fitiklar karinin kapatiimasindaki yetersiz iyilesmeden kaynaklan-
maktadir. Obezite, yara kenarlarinin siki kapatilmasi, yara yerinde enfeksiyon, hematom, seroma, karin kapama teknigi, steroid kullanimi,
malnutrisyon (hipoproteinemi...), sigara kullanimi, kronik obstriiktif akciger hastaligi (KOAH), diyabet gibi.

Gereg ve Yontem: Bu galismada, siganlarda farkli karin kapama tekniklerinin hiicresel diizeyde yara iyilesmesi lizerine patolojik ve biyokim-
yasal etkilerinin deneysel olarak gosterilesi amaglanmigtir.

Bulgular: Bu galismada, ortalama agriligi 200-250 gr olan Wistar Albino cinsi disi sigan kullanildi. Denekler her grupta 8 sigandan olusan
bes gruba ayrildi. Onceden yapilan orta hat kesisinden patolojik (enflamasyon, anjiyogenez ve kollojen aktivitesi) ve biyokimyasal [MDA (ma-
londialdehit), NO (nitrik oksit), kaspaz 3 aktivitesi, MMP 2-9 (metalloproteinaz 2 ve 9), TNF alfa (tumér nekrosis faktor alfa), IL6 (interlkin
6)] inceleme igin ‘U’ seklinde 6rnekler alindi, tim bu iglemlerden sonra siganlar sakrifiye edildi.

Sonug: Bu galismanin sonucuna gore, eger batin fasyasi optimal (vaskdilariteyi bozmayacak derecede siki kapatilmamali ve ug-uca kapatilmali)
kapatilirsa, tek tek veya siirekli karin kapama teknigi arasinda insizyonel fitik gelisimi agisindan istatistiksel olarak anlamli fark yoketur.

Anahtar Sozciikler: Batin kapama teknigi; insizyonel herni; yara iyilesmesi.
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