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Abstract
In the present study, the effect of autogenous peritoneum graft (PG) with platelet rich
fibrin (PRF) was evaluated on intestinal anastomosis healing in dogs. Eighteen local breed
adult dogs were anesthetized then jejunal intestinal resection and anastomosis were
created on all animals. Animals were divided into 3 equal groups (6 for each). In first
group (control): An end-to-end intestinal anastomosis was performed using simple
interrupted suture pattern only. In group PG: The anastomosis site was sutured as in
control group and was wrapped with PG. Where as in PRF+PG group: The anastomosis
site was sutured also as in first group and was wrapped with PRF and PG. Healing process
was studied in all above mentioned groups clinically, grossly, histologically and
radiographically at 15 and 30 days post operation. Results were revealed that the utilizing
of PG caused a valuable influence on anastomosis site healing. This impact was
manifested by faster re-epithelization of mucosa, increased collagen deposition, fibroblast
proliferation, reduced adhesions, and decreased stenosis degree comparison with control
group. Also there was less adhesions, less stenosis degree, increased in epithelization of
the mucosa in the group treated with PRF+PG than the group treated with PG alone. In
conclusion the current study has shown that autologous peritoneal graft application has a
positive and beneficial effect on intestinal anastomosis healing. Also the results
highlighted the promising effects of PRF in conjunction with PG on intestinal anastomosis
healing. The application of PRF with PG at the intestinal anastomosis site is successful,
safe, and highly efficient with no complications.
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peritonitis, circulation of intestinal segments being
approximated, malnutrition, hypoalbuminemia, vitamin
deficiency, previous irradiation, steroids, anemia, tension in
suture line, chemotherapy and radiotherapy (2-4). Poor
wound healing of anastomotic sites results in severe and
life-threatening complications such as ileus, stricture,
peritonitis, short bowel syndrome, shock, leak, dehiscence,
abscess, fistula, necrosis, perforation, prolonged
hospitalization, discomfort, further surgeries, increased
health care cost and increased morbidity and mortality rates
(1,2,4-6). Despite many developments in surgical
techniques, equipment and management after operation, the
percentages of complications for intestinal anastomosis
have still not been reduced to a negligible level (3,7).

Introduction
In gastrointestinal surgery the bowel anastomosis is a
commonly procedure for the development of contact
between two historically separate areas of the intestine, it
becomes necessary to perform when a diseased segment on
intestinal tract is resected for treatment strangulation,
intestinal
obstruction,
neoplasm,
irreducible
intussusceptions, intestinal torsion, mesenteric parasite and
intestinal rupture (1). To perform a good anastomosis a
number of aspects must be considered. Several factors have
an influence on the healing of anastomosis site for example
type of surgery, surgical technique, intraoperative
contamination,
reperfusion,
obstructive
jaundice,
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Recently, a number of studies have focused on identifying a
plan to prevent or decrease these complications, which
represents a failure in the surgical process that can be
potentially fatal (5-9). Some of these searches have
suggested covering of the anastomosis by a variety of
substances in both experimental and clinical studies.
Different types of materials have been used, and many of
them have succeeded to show convincing results (10). In
spite of the promising results of using reinforcement
materials, additional studies are needed to improve this
strategy. Autografts are regarded as the gold standard to
which all other substitutes are measured. In comparison
with other natural implantable materials these grafts have
biological characteristics and the properties necessary for
reconstruction of tissue structure and new tissue
regeneration. Moreover, immunological rejection of
autologous grafts after transplantation is not noticed (11). A
peritoneum is serous membrane lining the abdominal wall.
It is covered by mesothelial cells and supported by a
connective tissue ground work, or stroma. The connective
tissue stroma is composed of collagen, elastin fibers,
macrophages, lymphocytes, mast cells, glycosaminoglycan
and adipose cell (12,13). This tissue has been shown to
induce tissue restoration based on the capacity of cells that
it is contain to differentiate into another cells such as
fibroblasts, adipocytes, hepatic cells, myoblasts and other
cells under special conditions (13,14). Furthermore,
peritoneum cells have been shown to secrete many growth
factor (GFs) such as fibroblast growth factor (FGF),
transforming growth factor (TGF), vascular endothelial
growth factor (VEGF) which have a critical positive role on
tissue healing process (12-14). The protective role of the
peritoneal membrane for controlling the escape of intestinal
contents from perforations has been well established for
many years (15,16). On the other hand, Platelet Rich Fibrin;
is totally an autologous blood product has been broadly
utilized as a viable fibrin biomaterial in reconstruction
surgery to enhance tissue healing. It is contain a large
quantity of platelets and leukocyte, stem cells, cytokines
and growth factors such as PDGF, TGF-, IGF, EGF,
VEGF, interleukins-1β, 4 and 6 as well as several other
adhesion factors. The cytokinesis and growth factors that it
is contain are retained in three dimensional tetra molecular
network of fibrin to maintain its morphological aspects and
properties and can be gradually released up to
approximatelly15 days. These factors serve different roles
in different phases of the wound-healing process. The PRF
was shown to providing the essential elements for wound
repairing and healing, it is play important critical role in
cell migration, differentiation and proliferation of different
cells such as fibroblasts, endothelial cells and
osteoprogenitor cells, facilitate tissue healing process and
producing negligible minimal immunological reaction (1719).
Recently, numerous studies have investigated the
benefits in various disciplines of surgery solely or in

combination with other approaches such as oral surgery,
cosmetic surgery, digestive system surgery and orthopedic
surgery (19-22). In spite of there is few previous clinical
and experimental studies have been used PRF in intestinal
healing, no one of them studied the combination use of
peritoneum graft with PRF.
Therefore, the goal of this study is to investigate if the
usage of the peritoneum alone or in combination with PRF
affects the healing process in an experimental intestinal
anastomosis model. Moreover, we needed to investigate if
these substances reduce the complication of intestinal
anastomosis site or not.
Materials and methods
All the procedures carried out and listed in this study
were approved by Institutional Animal Care and Use
Committee of the Veterinary Medicine Collage, Mosul
University (UM.VET.2021.007). Eighteen healthy adult
dogs from local breed, average weight 24 kg, aged from 18
- 24 months were used. All animals were housed for 3
weeks at the facility for adaptation and were supplied with
healthy food and drink through the period of experiment.
All animals underwent surgery were fastened from water
for 12 hours, 24 hours from the food. Animals were
anesthetized through intramuscular injection a mixture of
5% ketamine hydrochloride (10 mg/kg) and 2% xylazine (3
mg/kg), when needed this mixture was used to maintain the
anesthesia.
Preparations of PRF
At the time of operation, 10 ml venous blood sample
was drawn from the jugular vein and collected in sterile
tube without anticoagulant and was centrifuged at 3000 rpm
for 10 min (22). Then, after centrifugation the red blood
cells are obtained in the lower part, platelet poor plasma in
the upper part and the PRF at the intermediate part (Figure
1).
Preparations of peritoneum graft (PG)
After opening of the abdomen and performing intestinal
resection and anastomosis the parietal peritoneum
membrane was then isolated and the desired graft size
approximately 2×5 cm was harvested. The harvested
peritoneal graft was used immediately to wrapping the
anastomosis site (14).
Surgical procedure
The abdomen was prepared under aseptic conditions.
Animal was positioned in dorsal recumbancy. Ventral
midline abdominal incision was made caudal to umbilicus
(approximately 7-10 cm in length). The segment of jejunum
to be removed was isolated from the remaining viscera and
the peritoneal cavity with moistened laparotomy sponges.
Approximately 5 cm segment of jejunum was removed.
Anastomosis with end-to- end technique was done with
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single row of simple interrupted suture using Polygalactin
910 (3/0) (Figure 2), then the defect of mesentery was
closed by same technique and suture material used for
intestine. The animals were randomly assigned to three
groups (6 dogs for each). First group (control group (C)):
subjected to end-to- end intestinal anastomosis without
grafting. Second group (peritoneum graft group (PG)): the
anastomosis site was sutured as in control group and was
wrapped with PG which was fixed to intestine by simple
interrupted stiches using the same suture used for
anastomosis (Figure 3). Third group: PRF and PG groups
(PG+PRF): the anastomosis site was sutured as in control
group and was wrapped with PRF and then PG which was
fixed to intestine as in group two (Figure 4). The intestine
was retained to the abdominal cavity. The abdominal
incision was closed by routine manner. The animals were
given glucose 5% intravenously at a dose 10 ml /Kg B.W.
twice a day for two days after operation, after that they
were allowed to take soft food. All dogs received penicillin
streptomycin 10000 IU and 10 mg/kg respectively for 5
days as a postoperative antibiotic therapy. Clinical
examination to animals was performed daily which
included the observation of defecation, urination, wound
inspection and general condition of the animals, also gross,
radiographical and histological examination to anastomosis
were made at 15 and 30 days after operation.
For macroscopic examinations the abdominal cavity of
three animals for each group at 15 and 30 days post
operation was opened and inspected for presence of
anastomotic leakage, intraabdominal adhesions, abscess,
any kind of free fluid collection and peritonitis. The degree
of adhesion formation was scored according to a criteria
established according the (23) (Table 1).

anastomosis site. b and c: are the l diameters of intestine 2
cm before and after the site of anastomosis. The results
were statistically analyzed using ANOVA and Duncan
tests. Statistical differences between groups was considered
significance at P<0.05. After tacking the radiograph,
specimens containing the anastomotic site were collected
and fixed in buffered formalin at concentration 10% for10
days and processed routinely according to standard
procedures and then was stained by hematoxylin and eosin
(H&E).

Figure1: Platelet rich fibrin preparation.

Table1: Criteria and the grades used to evaluate the degree
of adhesion formation at the anastomosis site.
Grade
0
1
2
3

Criteria
No adhesion around the anastomosis
Spontaneously separating Adhesions
Separating adhesions by traction
Separating adhesions by dissection

Figure 2: Suturing an anastomosis with a simple interrupted
suture pattern.

To perform the radiographical examination three
animals from each group at 15 and 30 days’ post-surgery
were anesthetized. A segment approximately 15 cm of
intestine including the anastomotic site was resected from
the animals and kept in physiological saline for other
studies. One end of the intestinal piece was closed tightly
by forceps and filled with Barium sulfate at concentration
25% and another end afterward was closed too. The
intestinal specimens were examined by X-ray machine
using 50 kilovolts and 3 MAs in order to calculate the
stenosis degree of intestine at the site of anastomosis by
using the following formula: degree of stenosis = 100(12a/(b+c)), where; a: is the diameter of intestinal

Figure 3: Anastomosis site wrapped by PG.
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Table 2: Degree of adhesions produced
Group
C
PG
PRF+PG

Degree of adhesions n (%)
1
2
3
4 (66.6) 2 (33.3)
1 (16.6)
4 (66.6)
1 (16.6)
4 (66.6)
2 (33.3)
0

Figure 5: Adhesion the anastomosis area with another
intestinal loop and omentum in group C (grade 3).

Figure 4: Anastomosis site wrapped by PRF (A) and then
by PG in PRF+PG group.
Results
Clinical results showed there is no animal from the
all groups died. The defecation and urination were normal.
The site of operation healed without any complications.
Macroscopic evaluation showed no postoperative
complications such as peritonitis, necrosis, abscess,
dehiscence, fistula and leak at site of anastomosis in any
animal in all groups. Adhesions around the anastomosis site
were observed in the three groups at 15 and 30 days’ post
operations. The adhesions were more severely in control
group than the other groups, while the PRF+PG group was
showed less severity of adhesions than the other groups
(Table 2). In the group C, 33.3% of dogs had a grade 3
adhesion scores, 66.6% of dogs had grade 2 adhesion
scores. In the PG group 16.6% of dogs had grade 2
adhesion score, 66.6% had a grade 1 adhesion scores while
16.6% of dogs had no adhesion scores in PRF+PG group,
33,3% of dogs had a grade 1 adhesion score, 66,6% of dogs
had no adhesion scores. Adhesions in control group were
between the anastomosis site and the adjacent small bowel
loops or omentum (Figures 5 and 6), adhesions in group 2
were between the anastomosis and the omentum or
mesentery (Figures 7 and 8), while adhesions in group 3
were between the anastomosis and the mesentery only
(Figures 9 and 10).

Figure 6: Adhesion the anastomosis area with omentum and
mesentery in group C (grade 3).

Figure 7: Adhesion the anastomosis area with mesentery in
group PG (grade 1).
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lower stenosis degree than the other groups on day 15 and
30 post operation. Also in PG and PRF+PG groups there
was significant difference in degree of stenosis at 15 and 30
days’ post operation, while the difference in C group was
statically not significant. The smallest degree of
anastomotic stenosis was seen in PRF+PG at 30 days
12.05%. The largest degree of anastomotic stenosis was
seen in C group at 15 days 61.03%.
Table 3: The mean stenosis degree (%) of intestinal of all
groups at 15 and 30 days’ post operation
Time
C group
PG group
PRF+PG group
15
61.0±0.2a
46.1±1.4b
32.1±1.5c
30
54.1±0.4a
28.3±1.6b*
12.0±0.2c*
Litters have significant difference between groups at
P<0.05. *mean significant difference at time in each group
at P<0.05.

Figure 8: Adhesion the anastomosis area with mesentery in
group PG (grade 2).

Figure 9: No adhesions at the anastomosis area in group
PRF+PG (grade 1).

Figure 11: Radiographic image showing stenosis at the
anastomosis site (A) 15 days after operation (B) after 30
days after operation in control group.

Figure 10: Adhesion the anastomosis area with mesentery
in group PRF+PG (grade 1).
Result of contrast radiographic study revealed that there
was significant difference in degree of stenosis between all
groups at 15 and 30 days’ post operation (Table 3). The C
group (Figure 11) showed a higher stenosis degree than the
PG (Figure 12) and PRF+PG (Figure 13) groups on the 15
and 30 postoperative day. The PRF+PG group showed a

Histopathology of anastomosis in group C at 15 days’
post operation showed formation of granulation tissue, new
blood vessels and severe inflammatory reaction
characterized by foci of inflammatory cells (Figure 14).
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Figure 14: Histological section of intestinal anastomosis
site in the C group, 15 days after operation. There is a
nodular foci of chronic inflammation (N) surrounded by
connective tissue with presence granulation tissue (G) and
new blood vessels (B). (H&E X10).
At 30 days’ post operation was revealed presence of
inflammatory reaction, fibrous tissue and healing of mucosa
by re-epithelization (Figure 15). In PG group at 15 days
after operation good healing with granulation formation,
angiogenesis, immature fibrous tissue and moderate
inflammatory response, In addition to that. Beginning of reepithelization and muscularis mucosa formation were
observed. Graft degradation was characterized by loss of a
distinct boundary between newly deposited host tissue and
the original graft material (Figure 16). While at 30 days’
post operation good healing with granulation tissue
formation were present characterized by mild - moderate
inflammatory reaction, angiogenesis, fibrous connective
tissue formation and more re-epithelization than which was
seen at 15 days and muscularis mucosa formation (Figure
17).

Figure 12: Radiographic image showing stenosis at the
anastomosis site (A) 15 days after operation (B) after 30
days after operation in PG group.

Figure 15: Section of intestinal anastomosis site in the C
group, 30 days after operation show healing with
granulation (G), re-epithelization and inflammatory
reaction (N). (H&E X10).

Figure 13: Radiographic image showing stenosis at the
anastomosis site (A) 15 days after operation (B) after 30
days after operation in PRF+PG group.
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Figure 18: Section of intestinal anastomosis site in the
PRF+PG group, 15 days after operation show good healing
with granulation tissue formation (G), re-epithelization (M),
and fibrous connective tissue formation (F). (H&E X10).

Figure 16: Section of intestinal anastomosis site in the PG
group, 15 days after operation show inflammatory reaction,
granulation formation (G), new blood vessels with
formation of muscularis mucosa (M). (H&E X10).

Figure 19: Section of intestinal anastomosis site in the
PRF+PG group, 30 days after operation show very good
healing, connective tissue formation (G), re-epithelization
(M) and mild inflammatory reaction. (H&E X40).

Figure 17: Section of intestinal anastomosis site in the PG
group, 30 days after operation show healing with
granulation formation (G), re-epithelization, moderate
inflammatory reaction (N), angiogenesis, fibrous
connective tissue formation and muscularis mucosa
formation. (H&E X10).

Discussion
According to our knowledge, no study has been
published describing the combination use of PRF with
autologous PG in this form of utilization, we were the first
to application this idea. We designed successfully a study to
investigate whether these materials can be used for this
purpose. There has been massive number of clinical and
experimental researches focusing on application of various
types of protection in the intestinal anastomosis site (2326). Nevertheless, no use of PRF-PG combination has been
studied up to now.
Several complications can occur as a result of small
intestinal surgery including abdominal adhesions, dehisces,
ileus, leakage and postoperative bowel syndrome. One of
the most concerns is adhesion because it may contribute to
poor functional outcome (1,3,27). It is reported that
adhesions following open abdominal surgical procedures

In the PRF+PG group, histopathological examination at
15 days revealed mild inflammatory response with good
healing represented by presence of mature connective tissue
and re-epithelization of intestinal mucosa for the site of
anastomosis (Figure 18). After 30 days, there was very
good healing represented by mature connective tissue at the
healing region, organized collagen fibers, angiogenesis, reepithelization with formation of goblet cells and mild
inflammatory response (Figure 19).
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are present in 93% of patients and at a lower rate behind
laparoscopic operations. Patients with intra-abdominal
adhesions in most cases are asymptomatic. In spite of that,
adhesions are considered a common cause for small bowel
obstruction, infertility and chronic abdominal pain (27).
Since, in the last decades much effort has been put into
developing effective adhesion prevention devices.
The main goal of adhesion prevention device is to
eliminate or diminish the occurrence, extent, severity, and
consequences of adhesion with preserving normal healing
process and preventing contamination (28,29). Although
many different approaches have been estimated, some have
been effectual, but unfortunately others have even been
deleterious (23-28). Recently a significant decrease in
formation of intra - abdominal adhesions after intestinal
surgery with the use of tissue grafts have been found in
both human and animal studies (24,25). Tissue grafts are
used widely to prevent adhesions formation in different
organs, which have promoted the formation of several
related structures for different tissue targets (14,16,30).
In our study the PG and PRF autograft were used and
the gross examination revealed considerably less adhesion
formation in the animals who received PG compared with
the group who served as control. Moreover, we found less
rate of adhesion in anastomoses treated with combination of
peritoneum and PRF compared to samples treated with PG
alone or control. The efficacy of PG in preventing
postoperative adhesion in different organs has been
previously demonstrated by several randomized control
studies (31,32). Uema et al. (32) described a technique used
to prevent adhesion between a synthetic vascular graft and
the intestinal loop by putting of bovine peritoneum fold
between the intestine and the vascular graft in rabbits (31).
Yin, 2005 reported a protective effects of PG in decreasing
the degree of adhesion and prevention of stenosis, scar
tissue formation, fistulas, abscess and contracture in 30
patients with severe defects in the small intestine, colon and
rectum (16). PG has been successfully used for tissue
reconstruction in several studies. It is appearing to be easy
to obtain, safe, effective and cheap. Harvesting autologous
grafts requires additional incision. But in contrast, a
suitable size of PG can be obtained rapidly without another
procedure. Rapid obtaining of graft is very important in
cases when emergency surgery is necessary (14-16,33). It is
attracting to note that PG is often used by surgeons other
than digestive system surgeons, and more often for organs
other than gastrointestinal tract organs. It was used to repair
blood vessels (33) urogenital organ lung (34,35) and lung
(36).
In fact, in the review of literatures, the use a
combination of multiple agents was suggested to be have a
synergetic effect and sufficient for adhesion formation
prevention than either component alone (37). This result
explained why the adhesion was less in group treated with
combination PG and PRF. Different platelet concentrates
such as leukocyte platelet-rich plasma, PRF, advanced PRF

have been utilized in modern regenerative medicine due to
their hypothesized positive influence on support tissue
regeneration and enhance healing by facilitating
angiogenesis, cell recruitment, proliferation, differentiation
and another phases during wound healing (17-22). Several
studies demonstrated that the use of these product that
contain high level of growth factors and cytokines in
combination with different grafting materials yielded
superior results in term of faster new tissue formation,
decrease adhesion and improved healing processes, it
indicated that this combination resulted in increased
angiogenesis, tissue cell proliferation, improve graft
materials properties by providing immune cytokines,
growth factors, circulating stem cells and leukocytes with
decrease tissue adhesion in comparison to graft alone
(14,38,39). Several prevention adhesions strategies have
been used, such as inhibition of inflammation (30). We
supposed that the anti-inflammatory properties of PRF
(22,39) would reduce the formation of adhesions in
PRF+PG group compression with other groups. The antiinflammatory effect of PRF may attribute to PDGF and
TGF-β1 that it is contain (40).
The bowel stenosis following intestinal anastomosis is a
frequently observed process. It can be influenced by a wide
range of factors, such as adhesion, blood flow impairment,
a history of radiotherapy, suture failure, mesenteric
panniculitis, and diverting stomas (41). Although intestinal
anastomosis healing has been broadly studied, the
pathology, physiology and contributing factors are yet still
not understood completely; briefly, leakage, adhesion,
tissue ischemia, method of suturing, chemotherapy and
radiotherapy have been shown to be implicated (1,2,6,8).
Currently, no methods have been established that capable of
completely preventing anastomotic stenosis.
In this study the radiographic examination revealed
presence of stenosis in all groups and the major luminal
stenosis was observed in group C 61.03% at 15 days
postoperative and minor luminal stenosis was observed in
PRF+PG group 12.05% at 30 days postoperative. The
greater percentage of lumen stenosis in C group may be due
to the extensive adhesion that led to compression, and not
allow the expansion of lumen at the suture line; this result
coincides with other researchers (42). While, minor stenosis
in PG group may be due to the graft used which was
resulted in low amount of adhesion formation and finally
minimum luminal stenosis. This phenomenon coincides
with other worker (19,25,27) who said that the using of
barrier materials to covering the anastomosis site can
reduce the risk of adhesion and later intestinal stenosis and
obstruction. However, decreased luminal stenosis in all
groups at 30 days as compare with 15 days postoperatively
which was not significant statistically in C group while
significant in PG and PRF+PG groups may be due to
increase metabolism and absorption degree of suture
materials at 30 days as compared with 15 days which was
led to removal of purse - string effect that induced by this
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suture material and finally result in increased luminal
diameter of intestine at 30 postoperative days (42). Also we
hypothesize that degradation and absorption of graft were
faster in PRF+PG group than PG group which was led to
decrease the compression on the anastomosis site as a result
leading to decrease the degree of stenosis. This result
agrees with other stated that a combination of grafts with
platelet concentrates added an advantage to these grafts that
could yielded regenerative results through the promote
expression of various growth factors and inductive proteins,
leading to enhance tissue healing and degradation of graft
material (14,38,43).
The microscopic findings in groups treated with PG
showed migration and proliferation of fibroblasts at the
anastomosis site, intestinal layer regeneration, incorporation
of PG components with intestinal tissue and improvement
of host tissue repairing. The peritoneum graft remodeling
process by host tissue revealed complete implant
degradation, resolution with deposition of a new intestinal
tissue without presence signs of foreign body reaction or
fibrous capsule formation around the tissue graft. We
hypothesized that this reinforced biomaterial has positive
effect on anastomosis healing process, firstly with
mechanical action as barrier to prevent adhesion and
leakage and definitively with the improvement of
anastomosis site healing. The ability of peritoneum to
enhance and improve tissues healing has been well
established (15,16,32-35).
The peritoneum composed of single layer of mesothelial
cells with sub-mesothelial stromal connective tissue. Cells
of mesothelium have been shown to promote and induce
tissue healing and also have been identified to possess the
potential capacity to differentiate into other cells depending
on the environmental changes at the site of location and the
type and severity of initiation and activation (13,34,35).
Some researchers have found precursor pluripotent cells
have similar composition to mesenchymal stem cells in the
stromal tissue. These cells have been used for repairing and
engineering of the internal organs (44). Also peritoneum
composed of collagen, glycosaminoglycan and different
cells such as mast cells, macrophage, lymphocyte, adipose
cells (13,14). The peritoneum cells that’s contain released
growth factor play a critical role for tissue repair, these
factor include: Fibroblast growth factor (FGF), endothelial
growth factor (EGF), insulin like growth factor (IGF-I) and
transforming growth factor (TGF). These factors are
exerting various effects such as cell proliferation, fibroblast
stimulation, macrophage recruitment, collagen production,
stimulates angiogenesis and enhances tissue healing (13,14,
44). Furthermore, peritoneum graft is considered natural
biomaterial (12,13). Atala et al. (13) indicated that
biomaterials used for tissue engineering provide suitable
three-dimensional environment that lets cells to develop
new tissues exactly similar to host tissue with appropriate
structure and function. These biomaterials are designed
usually to replicate the physical and biological function of

the native host extra cellular matrix (ECM) found in the
body to increase and enhance new tissue formation. Thus,
the ideal characteristics of biomaterial are: should be
biocompatible, induce tissue cell proliferation and provide
structural tissue support and growth without producing
severe inflammatory activities that lead to foreign body
reactions or fibrous tissue deposits that induce adhesion.
Therefore, it is frequently preferable to use a biodegradable
graft material because these implanted biomaterials provide
a microscopic scaffold upon which host tissue cells growth
can occur and possess rapid incorporation properties. So
that after time will disappear, leaving behind only the
generated tissue (45).
The histopathological examination revealed a sharp
difference between the anastomosis sites treated with PG
and group has been considered as control. PG resulted in
earlier re-epithelization, increase vessel formation and
tissue maturation compared with C group. This might be
attributed to the previous mentioned biological properties of
this material, which acts as a protective shield against
adhesions and supports the healing process of the intestine.
These results agreed with previous reports on using PG (1315). Additionally, by comparison between the PRF+PG
group and other groups after 15 and 30 days’ post
operation, it has demonstrated that treatment with
combination of PRF and PG graft enhanced the healing
process through the decreased of inflammation, increased
deposition of collagen fiber, increased proliferation of new
blood vessels and enhanced re-epithelization of mucosa and
formation of villi. This variation in response in treatment
might be attributed to the biological components of the
PRF. This result coincides with others said that the PRF has
the ability to enhanced hard and soft tissue regeneration
without or with minimal inflammatory reaction at the
wound site. PRF significantly improved the wound healing
quality and can help in homeostasis and improve it. The
therapeutic effect of PRF is mainly due to the high variety
of platelet-derived protein molecules, which include growth
factor, cytokines, and other bioactive peptides in addition to
the matrix in which cytokines, growth factors, and platelet
cells are retained and can be constantly released (17-22).
Intestinal anastomosis treated with PG and PRF in this
present study displayed more re epithelization, angiogenesis
with faster collagen formation and organization compared
to non-treated group. This result could be explained by the
composition of the PG and PRF, which contains GFs and
macrophages cell (12,13,17-35,44). This result is agreement
with (1) who said that healing of the Intestinal wound is
classically included three overlapping phases (lag,
proliferative and maturation phases). In these phases the
inflammatory cells especially macrophages play special
positive role in wound debridement and the production of
GFs which is responsible for collagen production,
angiogenesis and cell proliferation. Also this result is
agreement with previous researches have been assumed that
the increase the local growth factor concentrations at the
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site of healing accelerating the wound healing process
(14,17-22).
In our study the use of PRF in combination with PG
graft accelerated intestinal anastomosis healing and
increases the rate of graft acceptance. This result coincides
with other such as Simonpieri et al. (46) which was
evaluated the efficacy and advantages of the use of PRF
with grafts. They found that the fibrin mesh present in PRF
facilitates cellular migration, vascularization and survival of
the graft. In addition to that it plays an important role in
maintaining and stabilizing the graft material and serves as
a biological adhesive for particulate graft material. Also,
the physiologic polymerization in PRF allows the cytokines
and growth factors to be released gradually as the fibrin
matrix is resorbed, thus ensuring bioactive levels for a long
time period and creating a continual l repairing process.
Lastly, cytokines and leukocytes are the major component
in the fibrin matrix, play an important role in inflammatory
response regulation within the implanted biomaterial (46).
In this study the peritoneum and PRF did not cause local
and systemic unfavorable reactions and were absorbed by
host tissue before 15 days after application. This result
corresponds with others who said that an ideal adhesive
barrier should be not toxic, non- allergic biocompatible,
easy to utilize, and is dissolved ideally after 7 to 15 days
(47).
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The present research showed that the combination
application of PRF with PG led to decrease in both
adhesions and degree of stenosis rates of the anastomosis
site. Furthermore, using of this combination affected the
histopathological process, and so it can be regarded as a
very safe, cheap and easily obtained autograft materials.
We recommend that clinical studies for this new application
should be performed to clarify this topic, as it may have
potentially important effects in surgery.
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تأثير الليفين الغني بالصفيحات الدموية ورقع البريتون
الذاتية على التئام تفاغر األمعاء في الكالب
نبراس محمد رافع و أسماء حسين عالوي
 جامعة، كلية الطب البيطري،فرع الجراحة وعلم تناسل الحيوان
 العراق، الموصل،الموصل
الخالصة
تم في هذه الدراسة تقييم تأثير الليفين الغني بالصفيحات الدموية
 تم استعمال.ورقع البريتون الذاتية على التئام تفاغر األمعاء في الكالب
 حيوانا من الكالب المحلية البالغة إذ تم تخديرها ومن ثم إزالة جزء18
 قسمت الحيوانات إلى ثالثة مجاميع.منها وتفاغرها في جميع الحيوانات
 مجموعة الســيطرة تم فيها إجراء تفاغر األمعاء.) لكل منها6( متساوية
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االرومات الليفية ،قلة االلتصاقات وقلة درجة التضيق مقارنة بمجموعة
السيطرة .إضافة لذلك هنالك قلة بااللتصاقات ،قلة بدرجة التضيق
وزيادة في تظهر المخاطية في مجموعة الليفين الغني بالصفيحات ورقع
البريتون مقارنة بمجموعة رقع البريتون لوحدها .نستنتج من هذه
الدراسة أن استعمال رقع البريتون الذاتية له تأثير إيجابي ومفيد على
تفاغر األمعاء .أيضا أبرزت النتائج األثار الواعدة لالستعمال المشترك
لليفين الغني بالصفيحات ورقع البريتون على التئام تفاغر األمعاء .إن
استعمال الليفين الغني بالصفيحات مع رقع البريتون على مكان التفاغر
ناجح ،وآمن وفعال من دون حدوث مضاعفات.

نهاية -ل -نهاية باستعمال تقنية الخياطة البسيطة المتقطعة فقط .في
مجموعة رقع البريتون تم خياطة مكان التفاغر كما في مجموعة
السيطرة ومن ثم إحاطته برقع البريتون .بينما في مجموعة الليفين الغني
بالصفيحات الدموية ورقع البريتون تم خياطة مكان التفاغر كما في
مجموعة السيطرة ومن ثم إحاطته بالليفين الغني بالصفيحات الدموية
ورقع البريتون .عملية االلتئام في المجاميع كافة درست سريريا،
عيانيا ،نسجيا وشعاعيا للمدد  15و 30يوما بعد العملية .أشارت النتائج
أن استعمال رقع البريتون له تأثير قيم على مكان التفاغر وهذا التأثير
تميز بسرعة تجدد ظهارة المخاطية ،زيادة ترسب الكوالجين ،تكاثر
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