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Abstract

Background: Intraabdominal adhesion after surgery causes pain, infertility, and chronic abdominal pain.
Intraabdominal adhesion also causes longer surgery time and increases intraoperative complications.
This study aimed to prove that the use of polypropylene suture causes less intraabdominal adhesion and
less inflammation compared to polyglycolic acid suture. Methods: This was a randomized posttest-only
control group study. Thirty-six mature male Wistar rats weighing 200-250 g were anesthetized with
ketamine 50 mg/kg intramuscularly. It was incised on the inner abdominal wall layer by layer until
peritoneum was seen. Wistar rats in Group A were sutured with polypropylene 4-0 with a half-
centimeter apart. Rats in Group B were sutured with polyglycolic acid 4-0 suture. Peritoneum in both
groups was not closed, and the abdomen was closed layer by layer, and then the lesion was enclosed with
bandage. Relaparotomy was performed on day 14 and 30 to evaluate the presence of adhesion and
inflammatory cells, MMP-1, TGF-B, and TNF-a. Results: There was a significant difference between
polypropylene-based sutures compared polyglycolic acid in terms of the presence of intraabdominal
adhesion on 30 days after laparotomy (p=0.016). The infiltration of neutrophil, macrophage, and
lymphocytes were significantly lower in polypropylene groups compared to polyglycolic acid (p<0.001).
Conclusion: Polypropylene-based sutures resulted in less adhesion and inflammation compared to
polyglycolic acid sutures in Wistar rats underwent laparatomy.
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Introduction

Intraabdominal adhesion after surgery operating times [4].Some other causes of

causes several things such as pain, infertility,
and abdominal pain. Knowledge of the
pathogenesis of intra-abdominal adhesion
from cellular and molecular aspects can help
effectively prevent intra-abdominal adhesion.
After peritoneum is traumatized, fibrinolytic
activity on the peritoneal surface decreases,
causing the expression and synthesis of
several cellular mediators and remodeling of
connective tissue. Intraabdominal adhesion
after laparotomy causes high morbidity [1].

In some recent studies reported 33% of
patients who undergo laparotomy surgery
come back to the hospital with various
complications (2, 3]. Congenital
intraabdominal adhesions or those caused by
infection rarely cause intestinal obstruction.
Intraabdominal adhesions also lead to longer
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intraabdominal adhesion include bacterial
peritonitis, radiotherapy, chemical
peritonitis, foreign  bodies, prolonged
peritoneal dialysis and infectious diseases in
the pelvic cavity. Adhesion to the pelvic
cavity can cause infertility and pain [5,
6].Materials commonly used as barrier
adhesion are oxidized regenerated cellulose
(Interceed) and  polytetrafluoroethylene
(PTC), both barrier materials are proven to
be safe and effective for preventing
intraabdominal adhesion [7].

In several studies it was reported that the
barrier was good for preventing
intraabdominal adhesions but could not
completely eliminate adhesion in all patients.
Good knowledge of the pathogenesis of
intraabdominal adhesion at the cellular and
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molecular level is needed to be able to find a
more effective way to prevent the formation
of post-laparotomy intra-abdominal
adhesions. Closure of the abdominal cavity
wall after surgery, especially in the
peritoneum, is very varied. Experiments on
rats that underwent laparotomy found that
there were no significant differences in the
occurrence of intraabdominal adhesion
between the stitched and not sewn
peritoneum [8, 9]. The goal of this study was
to compare the polypropylene-based and
polyglycolic acid sutures in terms of the
presence of adhesion and inflammatory cells
after laparotomy surgery.

Methods

This was a randomized, posttest-only,
controlled-group study. Adult, healthy, male
Wistar rats, weighed 200-250 g were used in
this study. The rats were obtained from the
Laboratory of Pharmacology of the Faculty of
Veterinary Medicine, Udayana University.
They were selected by simple random
sampling. If, at the time of the study there
were signs of intraabdominal infection, they
would be excluded from the study.

Experimental animals are placed in separate
cages and under controlled conditions. All
subjects were given ketamine 50 mg/kg
intramuscularly. Incisions were made in the
midline of the abdominal wall until the
abdominal fascia was identified. Then the
abdominal fascia was sharply targeted to
create a straight wound per the axis of the
body. An intraabdominal organ evaluation
was performed to determine whether there
were abnormalities or not, and then the

surgical wound was closed without peritoneal
suturing. The control group was sewn using
4-0 atraumatic polyglycolic acid thread, four
stitches at % cm apart. The treatment group
was sewn with 4-0 atraumatic polypropylene
yarn, four stitches at % cm apart. After 14
and 30 days we performed relaparotomy by
making incisions on the right lateral side of
the laparotomy wound until they penetrate
the peritoneum and then observed directly
whether there is adhesion between the
omentum, intestine and abdominal wall
(peritoneum). We took some specimens from
the fascia for neutrophils, macrophages,
lymphocytes, matrix metalloproteinase-1
(MMP-1), TGF-B, and TNF-a examination.

Histological preparations were prepared and
then viewed under a binocular microscope
Olympus CX21 with 400 times magnification.
We counted neutrophils, macrophages, and
lymphocytes in the field of wview. The
calculation was carried out by checking the
Enzym Linked Immunosorbent Assay
(ELISA).We wused SPSS version 22 for
Windows for data analysis. The Kolmogorov-
Smirnov test was used to see data normality.

Levene's test was used to assess the
homogeneity of variant data between groups.
Then the independent t-test is used as a
comparative analysis. A p-value of <0.05 was
considered statistically significant.

Results
This study observed the presence of
intraabdominal adhesion between

polypropylene and polyglycolic acid yarn in
Wistar rats. The results are displayed in
Table 1.

Table 1: The comparison between intraabdominal adhesion incidents in day-14 and day-30

between polypropylene and polyglycolic acid sutures in the Wistar rats
Observation Suture types Adhesion Adhesion CI95% P
observed absent
Day-14 Polypropylene 3 (33.3%) 6 (66.7%)
. ] 0.50 (0.178-1.410) 0.16
Polyglycolic acid 6 (66.7%) 3 (33.3%)
Day-30 Polypropylene 1(11.1%) 8 (88.9%)
. ) 0.36 (0.15-0.97) 0.016
Polyglycolic acid 6 (66.7%) 3 (33.3%)

We also observed the difference between
macrophage, neutrophil, lymphocyte, and
MMP-1 levels in the Wistar rats. The
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infiltration of these inflammatory cells is an
indicator of inflammation in the abdominal
fascia. The results are shown in Table 2.
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Table 2: The comparison between inflammatory cell counts between the two groups
Inflammatory cells Polypropylene Polyglycolic acid CI95% P

Neutrophils2 16.87+4.01 100.38+8.97 83.50 (75.72-91.28) <0.001

Macrophages? 18.62+5.52 80.50+4.81 61.88 (56.31-67.44) <0.001

Lymphocytes? 17.13+3.39 30.36+2.62 13.25 (9.66-16.89) <0.001
MMP-1b
Day-14 10.38+5.74 10.26+4.03 -0.12(-0.51-4.84) 0.96
Day-30 7.12+3.82 5.60+2.66 -1.51(-1.55-4.79) 0.35
TGF->
Day-14 60.94+24.51 66.72+ 17.51 5.77(-15.69-27.25) 0.57
Day-30 65.15+13.05 62.41+16.15 -2.73(-17.41-(-11.93)) 0.69
TNF-ab
Day-14 250.26+133.79 268.98+92.68 18.72(-0.51-4.84) 0.73
Day-30 306.91+166.03 233.39+34.69 73.55(46.29-193.41) 0.21

aData presented in mean+ SD (cells per field of view); P Data presented in mean+ SD (pg/dL);
MMP: matrix metalloproteinase; TGF: transforming growth factor; TNF: tumor necrosis factor

Discussion

This study showed that in abdominal fascia
after a laparotomy, polypropylene and
polyglycolic acid yarns showed a very
significant difference on 30-days after the
surgery (p=0.016). Normally wound healing
occurs without adhesion formation. Tissue
damage will be followed by fibrin formation.

Thromboplastin, prothrombin, and thrombin
will activate fibrinogen into fibrin. Platelet
clots derived from platelet aggregation
together with fibrin clots form fibrin tissue
[10].Many experimental studies have proven
that wvarious forms of injury to the
mesothelium  significantly  reduce the
potential for fibrinolysis. Whawell et al
[11].Showed  that pure  culture  of
mesothelium cells has the ability to
fibrinolysis. Supported by a study of antibody
inhibitors and antigenic immunoassays
which explains that tissue plasminogen
activator (tPA) is the main plasminogen
activator in human peritoneal biopsy, which
stimulates fibrin lysis and prevents adhesion
[12].

The number of inflammatory cells found in
this study was due to the inflammatory
response in the injured tissue. The capillary
capability of the blood increases and the fluid
that contains a lot of protein and
inflammatory cell components. Polyprofilene
yarn 1is derived from polyamide polymer
materials. This material has low toxicity to
tissue, so it rarely produces an inflammatory
reaction in the surrounding tissue [13].

The monofilament structure of this yarn
makes it is relatively easy to penetrate tissue
compared to multifilament yarn, causing
smaller trauma to the tissue. Polyglicolic acid
yarn 1is synthesized through lactic and
glycolic polymers which are derived from
lactic acid and glycolic acid [14, 15].
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Several studies showed that during the
hydrolysis of polyglicolic acid threads, acid
concentrations in the extracellular
environment will increase, and will trigger
complementary activation and stimulate the
inflammatory cascade [16]. Polyglicolic acid
yarn absorption does not occur
simultaneously in each section. About 30% of
this yarn has not been fully absorbed for six
weeks.

The involvement of inflammatory cells that
dominate the injured area indicates that the
inflammatory process was ongoing. The

inflammatory  process is useful for
neutralizing and removing secondary
infectious agents, destruction of tissue

necrosis and tissue repair and recovery
[17].The inflammatory process involves the
recruitment of inflammatory cells from the
blood vessels to the injured tissue. Cells that
infiltrate  the injured area  include
neutrophils, macrophages, and lymphocytes.

The inflammatory process also requires
cellular responses that function to eliminate
foreign bodies and dead tissue. Increased
blood supply to the tissues carries nutrients
needed for the healing process, so that the
operating area appears red and slightly
swollen [17].We found no significant
difference between the two groups in MMP-1
levels. This may be related to the role of
MMP-1 which appears more in the chronic
wound healing process (more than four
weeks).

MMP-1 is able to degrade type III collagen
faster than collagen types I and II, while
MMP-8 degrades type I collagen with a faster
speed than type III collagen [18].The process
of wound healing begins with the formation
of fibrin clots, followed by the release of
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various growth factors from injured cells and
extracellular matrix, inflammation,
granulation tissue formation,
epithelialization and  ultimately  the
production of matrix and remodeling [19,
20].During the remodeling period, the
extracellular matrix is temporarily degraded
and replaced by collagen. MMP-1 and MMP-8
play an important role in the regulation and
wound healing process, while other MMPs,
such as MMP-2, MMP-9 and MPMP-19, also
play a role in wound repair [21, 22].

MMP-1 is characterized by migrating basal
keratinocytes in all types of cutaneous lesions
and completing the re-epithelialization
process causes a decrease in the level of
MMP-1 [23].TGF-B levels in tissues are very
important to describe the mechanisms
involved in various physiological and
pathological processes [24, 25].The results of
measurements of TGF-8 levels in serum and
bioassays as well as the enzyme linked
imunnosorbent assay (ELISA) obtained
results that were not much different.

It is recognized that an increase in TGF-B
levels can be used as a marker for the process
of fibrosis [26, 27].In the process of fibrosis
almost every cell transmits TGF-B receptors,
where TGF-8 is very important for the
activation of fibrogenic cells. Therefore the
role of TGF-B has the ability to affect all
stages of fibrosis. Three sources of fibrogenic
cells have been identified, namely: activation
of resident fibroblasts, fibroblast derivates
from the bone marrow, and fibroblasts that
result from epithelial to mesenchymal (EMT)
transitions. TGF-B is also one of the most
effective chemoattaractans for macrophages
and selieloid.

As the main source of TGF-B from injured
tissue 1s tissue macrophages and recruited
macrophages  (ilfiltrating  macrophages).
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