
Comparative Evaluation of Leukocyte- and Platelet-
Rich Plasma (L-PRP) and Pure Platelet-Rich Plasma 
(P-PRP) for the Prevention of Adhesion Formation in 
a Rat Horn Model 

Introduction
Acute inflammation and subsequent fibroblastic activity 
provide wound healing. However, if this response is 
exaggerated, it will cause adhesion formation. Adhesion 
is defined as abnormal fibrosis and is seen in 79%-90% 
of patients after open abdominal or pelvic surgery, with 
rates in men and women largely the same (1). Although 
the exact pathogenesis of adhesion is unknown, 
mechanical trauma and events such as ischemia are 
known to cause adhesion (2). Postoperative intestinal 
adhesion presents with clinical results such as intestinal 
obstruction, infertility, pelvic pain, dysmenorrhea, 
dyspareunia, prolonged operation time, and increased 
surgical complication rates (3). To date, many drugs and 
barrier methods have been used to prevent postoperative 

adhesion formation and to eliminate the clinical picture 
and effects of intra-abdominal adhesions (4,5). One of 
the methods under investigation is platelet-rich plasma 
(PRP). PRP is defined as the concentration of platelets in 
a small volume of plasma. When activated with thrombin 
or calcium chloride, with the degranulation of platelets 
in PRP, growth factors such as platelet-derived growth 
factor (PDGF), transforming growth factor beta (TGF-β), 
vascular endothelial growth factor (VEGF), insulin-like 
growth factor (IGF), and epidermal growth factor (EGF) 
are released (6). These growth factors are thought to play 
a role in tissue regeneration (7). In addition, studies have 
shown that PRP reduces oxidative damage (8). Although 
the mechanism of action remains unknown, several 
animal studies indicate that PRP is effective in preventing 
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postoperative adhesion formation (9,10).
In recent years, leukocyte concentrations in PRP have 

attracted attention, and several studies have investigated 
leukocyte-rich PRP (L-PRP). Although L-PRP (i.e., 
leukocyte- and platelet-rich) and P-PRP (leukocyte-poor 
or pure platelet-rich) are similar products, their contents, 
such as cytokines and growth factors, are different. 
L-PRP has higher concentrations of leukocytes, Tumor 
Necrosis Factor-alpha (TNF-α), and interleukin-1β (IL-
1β) (11). In studies of L-PRP and P-PRP in osteoarthritis 
and tendinopathy patient groups, the frequency of side 
effects was higher in the L-PRP group, likely because 
proinflammatory cytokines secreted by leukocytes 
negatively affected regeneration by promoting scar tissue 
formation and inflammation (11,12). There is no study 
currently showing an association between peritoneal 
adhesion and the leukocyte content of PRP. 

The purpose of this study is to compare the effects of two 
different forms of PRP (L-PRP and P-PRP), both among 
themselves and with the control group, in the prevention 
of intra-abdominal adhesions.

Materials and Methods
Animals
In this study, 200-300 grams, non-pregnant, female, 
nulligravid, 3–6-month, 34 Sprague Dawley type rats 
obtained from Uskudar University Experimental Animals 
Laboratory were used. The rats supplied were observed 
at and treated in the laboratory of HSU Experimental 
Animals Production and Research Laboratory. 

Animals and Experimental Design
After the rats were taken, they were kept in a controlled 
environment with a 12-hour light/dark cycle (08:00-
20:00), room temperature of 21-23 °C, and humidity of 
40%-50%. Initially, 4-5 rats were in each cage. Their access 
to food (standard rodent feed) and water (tap water) was 
provided. Rats were first divided into 4 groups by using a 
computerized random-number generator.
•	 Group 1: control group (n = 8), operation was 

performed, no additional treatment was applied.
•	 Group 2: L-PRP group (n = 8) was operated on, and 

1 ml of L-PRP was applied to the abdomen.
•	 Group 3: P-PRP group (n = 8) was operated on; 1 ml 

of P-PRP was applied to the abdomen.
•	 Group 4: Under anesthesia, it was used to obtain 

L-PRP (n:5) and P-PRP (n = 5) intracardiacally. 
All surgical procedures were performed under 

anesthesia in all groups by the same surgeons (MSÇ, 
ADA) in approximately 15 minutes per rat to prevent 
tissue drying at room temperature. Then, the rats were 
caged individually in a room and fed ad libitum at 21-
23 °C and 40%-50% humidity, with a 12-hour light/dark 
cycle. All animals were checked daily by a veterinarian. 
At first, the study was initiated with a total of 34 rats, with 
each group comprising 8 rats, except group 4 (n = 10). As a 

result of the rats lost during the study, the experiment was 
completed with 7 mice in groups 2 and 3. After excision 
of their tissues and drawing of blood, the animals were 
decapitated and disposed of in red medical waste bins.

The study aims to evaluate whether PRP is effective 
in preventing intra-abdominal adhesion formation. For 
this, two forms of PRP, L-PRP and P-PRP, were examined 
macroscopically and microscopically, both among 
themselves and with the control group, in an animal 
model of intra-abdominal adhesion, and compared using 
total adhesion scores as the primary outcome.

Preparation of PRPs
Animals in group 4 were used to obtain blood for PRP. 
Blood from these rats was obtained by cardiac puncture 
under anesthesia (10% ketamine and 2% xylazine 
chloride, intraperitoneal). Collected blood samples were 
anticoagulated with 1/9 acid-citrate dextrose solution A 
(ACD-A). A total of 38-40 mL of blood was obtained from 
10 rats. Total anticoagulated blood was divided into two 
amounts of 19-20 ml and used to obtain L-PRP and P-PRP 
on the same day. 

Preparation of L-PRP
L-PRP was prepared using the buffy coat-based double 
centrifuge method. 19 ml of anticoagulated whole blood 
collected from five rats was centrifuged at 250 g for 10 
minutes at room temperature, and the blood was separated 
into three layers: red blood cell layer at the bottom, buffy 
coat layer (rich in fibrinogen, leukocytes, and platelets) 
in the middle, and platelet-containing plasma at the top. 
The upper two layers were transferred to a new tube; 
the majority of platelets, leukocytes, and fibrinogen 
were centrifuged again at 1000 g for 10 minutes. The 
supernatant plasma was ejected, and the remaining plasma 
and precipitate were re-suspended to obtain L-PRP.

Preparation of P-PRP
When preparing the P-PRP, a double centrifuge method 
was used to eliminate leukocytes and erythrocytes by 
concentrating platelets. 19 mL of anticoagulated whole 
blood from five rats was centrifuged at 160 g for 10 
minutes at room temperature. Platelet-containing plasma 
was separated from the buffy coat (rich in leucocytes) and 
erythrocytes, transferred to a new tube, and centrifuged 
at 250 g for 15 minutes. Most of the supernatant plasma 
(poor in platelets) was discarded. The remaining plasma 
and precipitate were resuspended to obtain P-PRP (13).

Form of Surgery
Day 1
The rats were starved to empty and relieve their passage 
6 hours before the surgeries, but water consumption was 
not restricted. All surgical procedures were performed 
using sterile, powder-free, latex gloves. After the rats 
were intraperitoneally administered 80 mg/kg of 10% 
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ketamine hydrochloride (Ketalar; Eczacıbaşı, Warner-
Lambert, Istanbul, Turkey) and 15 mg/kg of 2% xylazine 
hydrochloride (Rompun; Bayer Health Care LCC, 
Kansas, KS) for anesthesia, laparotomy was performed. 
Anesthesia depth was monitored using the limb pull 
response and finger pinch. The rats were placed supine 
on the operating table. Before the surgery, the outer face 
of the abdomen was shaved. The abdomen was cleaned 
using povidone-iodine 10% solution (Batticon; Adeka 
Laboratories, Istanbul, Turkey). First, blood was drawn by 
intracardiac puncture to obtain PRP from 10 rats in group 
4. Subsequently, in groups 1, 2, and 3 rats, a 5 cm midline 
incision was made (between the xiphoid and pubis), and 
the uterine horns were entered into the abdomen. A 1.5 
cm incision was performed with a 15-number scalpel 
from both uterine horns anti-mesosalpengial areas, then 
the uterine horns were closed with a 3/0 polyglactin 
910 (VicrylTM; Johnson and Johnson Medical Limited, 
Ethicon Limited, United Kingdom) suture. The blood and 
coagula in the abdomen were cleaned by washing with 
5-10 cc of sterile isotonic solution. Following this, PRP 
solutions were prepared on the same day; For group 2, 1 
mL of L-PRP was applied over the uterine incisions, and 
for group 3, 1 mL of P-PRP was applied over the uterine 
incisions. No additional treatment was given for group 1 
(control group) after the uterine horns were closed. In all 
groups, the abdominal peritoneum was closed with two 
layers of 3/0 polyglactin 910 suture, without closing the 
abdominal peritoneum. Rats were placed in cages under 
similar conditions again during the postoperative period. 
A 25 mg/kg/d dose of cefazolin sodium (cefazolin, MN, 
Istanbul, Turkey) was administered intramuscularly to 
all animals three days postoperatively. Other than that, 
no additional drugs or procedures were administered. 
All animals were checked daily by a veterinarian, and all 
recovered without complications by the end of this period, 
except for the death of one animal in both group 2 and 
group 3. 

Day 14
Fourteen days after the first operation, the second 
operation was performed following similar preparation 

stages (anesthesia, abdominal cleansing, and antibiotics) 
after 6 hours of preoperative fasting. An entrance to 
the abdomen was made through the original incision 
line. According to the Garrard Adhesion Scale, both 
the uterine horns and the abdomens of each rat were 
evaluated macroscopically by two blind observers. The 
tissues were then removed for pathological examination. 
Excised tissues for histopathological examination were 
fixed in 10% formaldehyde and sent to the lab. Animals 
were decapitated after the procedure was completed and 
disposed of in red medical waste bins. 

Macroscopic Evaluation of Adhesions
Adhesions were evaluated macroscopically, blindly, 
using the scoring system previously determined by two 
observers, as follows (Figure 1) (14). 

1.	 Adhesions to the uterine horn defect were scored 
as follows: 0 = no uterine adhesion; 1 = 1% –25% 
involvement; 2 = 26% –50%; 3 = 51% –75%; and 
4 = 76% –100%. 

2.	 Adhesions were further evaluated on gross 
examination for severity as follows: 0 = no 
adhesions; 1 = filmy avascular; 2 = vascular or 
opaque; and 3 = cohesive attachment. 

3.	 The degree of adhesion formation was evaluated 
with the following adhesion scores: 0 = no 
adhesions; 1 = if the adhesion separated from the 
tissue with gentle traction; 2 = requiring moderate 
traction; and 3 = requiring sharp dissection. 

Therefore, a total score of 10 was possible for each group 
as the sum of the three parameters. 

Histopathological Examinations
All tissues were evaluated by a single expert pathologist 
(KB), who was blinded to the groups, at the Pathology 
Clinic of Kartal Training and Research Hospital. Tissues 
were graded for levels of inflammation and fibrosis using 
previously published grading scales (15). For histological 
analyses, the excised tissues were fixed in 10% buffered 
formalin solution for 24 h. After fixation, a routine tissue-
processing procedure was performed, and the sample 
tissues were embedded in paraffin. Paraffin wax blocks 

Figure 1. Assessment of the Extent, Type, and Tenacity of Adhesions in Different Study Groups. (A) The formation of dense adhesions between both uterine horns 
and the uterine horn and abdominal wall on the left side in the control group, (B) The formation of dense adhesion between both uterine horns and the abdominal 
wall on the right side in the L-PRP group, (C) The formation of dense adhesion only between the two uterine horns.
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were cut into 5-mm-thick sections. Prepared sections 
were then stained with hematoxylin, eosin, and Masson 
trichrome. All prepared samples were assessed using a 
light microscope (Figure 2). 

The levels of inflammation were scored as follows: 
0 = no inflammation; 1 = presence of giant cells, occasional 
lymphocytes, and plasma cells; 2 = presence of giant cells, 
plasma cells, eosinophils, and neutrophils; and 3 = presence 
of many inflammatory cells and microabscesses. 

The level of fibrosis was scored as follows: 0 = no fibrosis; 
1 = minimal, loose; 2 = moderate; 3 = dense fibrosis.

Statistical Analysis
For statistical studies, IBM SPSS Statistics version 24 
was used. The Shapiro-Wilk and Kolmogorov-Smirnov 
tests were used to test the normality of distributions. 
The one-way analysis of variance (ANOVA) was used to 
compare three or more normally distributed groups. In 
contrast, the Kruskal-Wallis test was used to compare 
three or more groups with a non-normal distribution. 
The chi-square test was used to compare the categorical 
changes. Following that, the Mann-Whitney U test with 
Bonferroni correction was used for pairwise comparisons. 
After the Bonferroni correction, P < 0.016 was considered 
statistically significant. A P value less than 0.05 was 
considered statistically significant. 

Results
In the study carried out in the Animal Experiments 
Laboratory of the Health Sciences University Sultan 
Abdülhamit Han Training and Research Hospital 
(HADYEK), 3 groups were formed: Group 1, control; 
Group 2, L-PRP; and group 3, P-PRP. Initially, there were 
8 rats in each group, but rats in groups 2 and 3 were lost 
during the study, and the study was terminated with 8 rats 
in group 1, 7 in group 2, and 7 rats in group 3. Percentages 
and counts of all adhesion scores across groups are shown 
in Table 1. When this table is examined, a statistically 
significant difference is observed among the groups in the 
extent of adhesion (P = 0.025), the tenacity of adhesion 
(P = 0.045), and total adhesion scores (P = 0.028). When 
binary comparisons between groups within categories 
were performed using the Mann-Whitney U test, a 
statistically significant difference was observed in group 

2. After binary comparisons, the statistical relevance 
for the extent category 3 was present between group 2 
and 3 (P = 0.021), for the tenacity category was present 
between group 1 and 2 (P = 0.005) and group 2 and 3 
(P = 0.031), and as seen in Figure 1 for total adhesion 
scores was present between group 1 and 2 (P = 0.018) and 
group 2 and 3 (P = 0.024). For statistical significance (P 
values), only a statistically significant difference between 
groups 1 and 2 in the tenacity of adhesions category is 
observed after Bonferroni correction. Considering that 
the adhesion extension is less than 50%, the type is the 
filmiest avascular, and the gentlest traction separates the 
adhesion, all categories were re-scored for their presence, 
and a cross-group comparison was conducted. As seen 
in Table 1, there was a statistically significant difference 
between the groups in both the extent (P = 0.028) and 
tenacity (P = 0.012) categories. When two-by-two 
comparisons between groups are examined in Figure 3, it 
is observed that this difference is again caused by group 
2, in the extent group between groups 2 and 3 (P = 0.029) 
and in the tenacity group both between groups 1 and 
2 (P = 0.005) and between groups 2 and 3 (P = 0.031). 
A statistically significant difference, according to the 
Bonferroni-corrected value, is again only in the tenacity 
category between groups 1 and 2. 

When inflammation and fibrosis in the tissues were 
graded and compared between the groups, no statistically 
significant difference was observed, as shown in Table 2.

Discussion 
The formation of fibrinous adhesion begins in the 
mesothelium covering the peritoneum after trauma, 
ischemia, foreign bodies, and infection, and the 
peritoneum attempts to heal in a healthy manner. Braun 
et al. referred to a cascade stimulated by hypoxia to 
explain this healing pathogenesis (16). They reported 
that hypoxia after surgical injury led to increased levels 
of inflammatory mediators, increased type-1 collagen and 
fibronectin ratios in the extracellular matrix, increased 
lactate levels, and increased oxidative stress due to 
anaerobic metabolism. In fact, when the recovery of 
peritoneal injuries and the improvement of skin injuries 
are compared, the event becomes clearer (17). Initially, 
peritoneal epithelialization begins simultaneously across 

Figure 2. The Levels of Inflammation and Fibrosis in Tissues. (A) Dense inflammatory cells (H&E, ×400) in the endometrium, stroma, and epithelium, (B) Few 
endometrial glands under the endometrium surface epithelium, increased fibrous connective tissue, and inflammatory cells (H&E, ×400), (C) Few dilated vessels 
in the ovarian stroma fibrous connective tissue, inflammatory cells (H&E, ×400), (D) Intensive inflammatory cell infiltration in the endometrium, development of 
microabscesses in gland lumens (H&E, ×200).
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all surface areas, whereas skin epithelialization occurs 
as epithelial cells migrate from the dermal edge of the 
skin. Secondly, the fibrin matrix formed after peritoneal 
injury is broken down by peritoneal fibrinolysis, and 
during the postoperative 2nd and 3rd days, it is absorbed; 
however, it is organized into scar tissue on the skin. In 
other words, peritoneal tissue has a natural fibrinolytic 
activity like vascular endothelium, and fibrinolysis is 
basically activated by a similar form of tissue plasminogen 
activator. If the fibrin exudate after injuries exceeds the 
capacity of fibrinolysis, or if hypoxia and acidosis after 
surgery increase apoptosis in peritoneal mesothelial 
cells, the injured region is not cleared, and fibrinolysis 
activity is reduced; these processes and healing become 
exaggerated, leading to intra-abdominal adhesions (18). 
In other words, the further the surgery is from a minimally 
invasive procedure, the more fibrin matrix formation, 
hypoxia, and acidosis occur, and, as a result, adhesion can 
be seen as the tissue response increases. To reduce the risk 
of adhesion, we performed a brief surgical procedure that 
was very atraumatic and intended solely for that purpose. 
In addition, all surgical procedures were performed by 
two similar physicians (MSÇ, ADA), and we followed a 
specific order and standard. However, based on these 
known facts, adhesion formation still occurred despite 
proper, minimal surgical procedures. 

Adhesion is an abnormal fibrous band that forms 
between tissue surfaces. Adhesions can be quantified 
intraoperatively using adhesion scoring systems, which 
assess the type, extent, and anatomic location (19). 
However, the correlation rate among physicians using 
adhesion scoring systems ranges from 64%-89%, and 
there may be no complete correlation between the clinical 
table and the apparent adhesion formation (20,21). In our 
study, we used the Garrard Adhesion Scale to evaluate both 
uterine horns and the abdominal macroscopically for each 
rat. Macroscopic evaluation was performed blindly by two 
observers to both reduce the low correlation rates among 
physicians and avoid group-specific effects. Subsequently, 
the adhesive tissue was fixed in 10% formaldehyde and 
sent to the laboratory for histopathological examination 
of the fibrous and inflammatory levels.

Ellis et al revealed that 34.7% of patients undergoing 
abdominal and pelvic surgery applied to the hospital 
again due to infertility, pelvic pain, intestinal obstruction, 
and subsequent intraoperative complications (22). 
Liakakos et al reported that adhesion formation after 
gynecological surgery was observed in 60-90% of women 
in later years (23). Despite high rates of adhesion and 
associated complications after surgery, the pathogenesis 
remains poorly understood, and the search for treatments 
to prevent adhesion formation continues. Today, one of 

Table 1. Distribution of All Adhesion Scores Among the Groups

Adhesion characteristics Control group (n=8) L-PRP group (n=7) P-PRP group (n=7) P

Extent [% (n)] 

0.025a

0=No adhesion 0.0% (0) 0.0% (0) 0.0% (0)

1=1–25 % 12.5% (1) 57.1% (4) 14.3% (1)

2=26–50 % 37.5% (3) 28.6% (2) 0.0% (0)

3=51–75 % 25.0% (2) 14.3% (1) 85.7% (6)

4=76–100 % 25.0% (2) 0.0% (0) 0.0% (0)

Extent [% (n)]

0.028a0, 1, 2 50.0% (4) 85.7% (6) 14.3% (1)

3, 4 50.0% (4) 14.3% (1) 85.7% (6)

Type [% (n)]

0.094a

0=No adhesion 0.0% (0) 0.0% (0) 0.0% (0)

1=Filmy avascular 37.5% (3) 85.7% (6) 28.6% (2)

2=Vascular or opaque 12.5% (1) 14.3% (1) 42.9% (3)

3=Cohesive attachment 50.0% (4) 0.0% (0) 28.6% (2)

Type [% (n)]

0.069a0,1 37.5% (3) 85.7% (6) 28.6% (2)

2,3 62.5% (5) 14.3% (1) 71.4% (5)

Tenacity [% (n)] 

0.045a

0=No adhesion 0.0% (0) 0.0% (0) 0.0% (0)

1=Separated with gentle traction 12.5% (1) 85.7% (6) 28.6% (2)

2=Separated with moderate traction 37.5% (3) 14.3% (1) 42.9% (3)

3=Requiring sharp dissection 50.0% (4) 0.0% (0) 28.6% (2)

Tenacity [% (n)] 

0.012a0,1 12.5% (1) 85.7% (6) 28.6% (2)

2,3 87.5% (7) 14.3% (1) 71.4% (5)

Total adhesion score [Mean ± SD (Median)] 7.13 (4.87-9.38) 3.86 (2.50-5.21) 6.71 (4.74-8.69) 0.028b

The data are presented in mean (95% confidence interval for mean) or % (n). For statistics, a: Chi-Square Test, b: Kruskal-Wallis test were used. After the Bonferroni 
correction, P<0.016 was considered statistically significant.
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the most popular applications for preventing adhesion 
formation is the washing of the abdomen or pelvic region 
with post-surgical crystalloid solutions. However, when 
the literature is examined, it is not clear what temperature 
is required or how long the liquids used in this simple 
application will be maintained at that temperature. For 
example, while Kappas et al reported increased adhesion 
rates when the temperature of the saline solution used as 
the peritoneal lavage exceeded 37 °C, Sortini et al reported 
that adhesions decreased after peritoneal lavage with a 
37°C Saline solution for 10 minutes following inoculation 
(24,25). Van Westreenen et al reported that washing with 
perioperative saline solutions increased postoperative 
intraperitoneal adhesion rates (26). Oner et al performed 

a meta-analysis showing the effectiveness of anti-adhesive 
pharmacologic agents used in studies on the same rat 
uterine horn model we used in our study; however, they 
could not identify a standard anti-adhesive agent, even 
though these pharmacological agents were efficacious 
(27). 

Today, one of the adhesion barrier methods used to 
prevent post-operative adhesion formation is P-PRP. It 
is an autologous product that mimics the last step of the 
coagulation cascade. There are studies showing that PDGF, 
TGF-β1, VEGF, and IGF are effective in regeneration 
when activated by thrombin or calcium chlorite via 
degranulation of platelet α-granules in PRP (7,28,29). In 
addition, there are publications that PRP reduces oxidative 

Figure 3. Distribution of All Adhesion Characteristics in the Two-by-Two Comparison Between the Groups. (A) Distribution of less than 50% extent among the 
groups (P = 0.028), (B) The rates of filmy avascular adhesions among the groups (P = 0.069), (C) Adhesion separated by gentle traction rates among the groups 
(P = 0.012), (D) Total adhesion scores among the groups (P = 0.028).

Table 2. Distribution of Inflammation and Fibrosis Grading Scale in All Tissues Between Groups

The levels of inflammation and fibrosis

Uterus Over

Group 1 
(n=8)

Group 2 
(n=7)

Group 3 
(n=7)

P
Group 1 

(n=8)
Group 2 

(n=7)
Group 3 

(n=7)
P

Inflammation [% (n)]

0=No inflammation 12.5% (1)  0.0% (0) 14.3% (1) 25.0% (2) 42.9% (3) 71.4% (5)

1=Giant cells, occasional lymphocytes, and plasma cells 62.5% (5) 71.4% (5) 14.3% (1) 75.0% (6) 42.9% (3) 28.6% (2)

2=Giant cells, plasma cells, eosinophils, and neutrophils 25.0% (2) 14.3% (1) 28.6% (2) 0.251 0.0% (0) 14.3% (1) 0.0% (0) 0.227

3=Many inflammatory cells and microabscesses  0.0% (0) 14.3% (1) 42.9% (3)  0.0% (0)  0.0% (0)  0.0% (0)

Fibrosis [% (n)]

0=No fibrosis 25.0% (2) 0.0% (0) 0.0% (0) 87.5% (7) 71.4% (5) 85.7% (6)

1=Minimal, loose 37.5% (3) 71.4% (5) 42.9% (3) 0.268 12.5% (1) 28.6% (2) 14.3% (1) 0.686

2=Moderate 37.5% (3) 28.6% (2) 57.1% (4) 0.0% (0) 0.0% (0) 0.0% (0)

3=Dense  0.0% (0)  0.0% (0)  0.0% (0)  0.0% (0)  0.0% (0)  0.0% (0)

The data are presented in % (n). For statistics, chi-square tests were used. After the Bonferroni correction, P<0.016 was considered statistically significant.
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damage (8). Other studies on the benefits of its use in 
maxillofacial and periodontal surgeries are also available in 
the literature (30,31). Recently, leukocyte concentrations 
and pro-inflammatory cytokine levels such as IL-1β and 
TNF-α have also attracted attention. L-PRP, which is 
rich in leucocytes but contains platelets, is distinguished 
by the proinflammatory cytokines it contains according 
to P-PRP. Currently, studies on L-PRP have mostly been 
conducted in osteoarthritis and tendinopathy patient 
groups and have reported adverse effects on regeneration 
(11,12). In addition, it has been suggested that it may 
cause endothelial damage through the pro-inflammatory 
cytokines that it contains (32). Currently, no study has 
shown a relationship between peritoneal adhesion and 
L-PRP. 

Öz et al conducted a study similar to ours on an 
experimental rat uterine horn adhesion model (9). In 
their animal study, total adhesion scores were statistically 
significantly lower in the PRP group than in the control 
group (3.2 ± 1.5 and 8.1 ± 1.7, respectively; P < 0.0001). 
In our study, there was a statistically significant difference 
in total adhesion scores (7.13 ± 2.7, 3.86 ± 1.5, and 6.71 
± 2.1; control, L-PRP, and P-PRP, respectively; P = 0.028), 
and this difference was driven by group 2. In other words, 
there was no statistically significant difference between 
the control group and P-PRP in the study by Öz et al. 
Similarly, in our study, there was a statistical difference in 
both the extent of adhesions (P = 0.025) and the tenacity 
of adhesions (P = 0.045). However, in binary comparisons, 
we observed that the statistical differences between the 
groups disappeared after Bonferroni correction, apart 
from the tenacity of adhesion category. In the tenacity 
of adhesion category, the difference was only between 
the control group and the L-PRP group. In the control 
group, the separation rate with gentle traction was 12.5%, 
whereas in the L-PRP group, it was 85.7% (P = 0.005). 
This is not normally the result we expect. PRP primarily 
stimulates tissue repair and collagen synthesis through 
platelet-derived growth factors (TGF-beta, PDGF). 
L-PRP, in addition to these, carries the risk of a severe 
inflammatory response mediated by leukocytes and of 
suppression of the fibrinolytic system (increased PAI-1). 
On histopathological examination, there was no difference 
between the groups in inflammation or fibrosis. 

Limitations of the Study
One limitation of our study was that autologous PRP was 
not used for each mouse; we did not use it because the 
amount of blood we needed to collect for adequate PRP 
from each rat would have endangered the rats’ lives in a 
14-day study. Additionally, leukocyte and platelet counts 
were not performed in our study to differentiate between 
P-PRP and L-PRP. This is because the preparation methods 
have already been clearly defined in previous studies 
(13). Another limitation is that, although re-operating 
on rats on day 14 is standard practice, this may have led 

to overlooking the dynamics of adhesion/fibrinolysis 
occurring as early as 7-10 days and as late as 21 days. The 
final limitations of our study are that a single pathologist 
conducted it and that no immunohistochemical studies 
were performed on the tissues. 

Conclusions
As a result, acute inflammation and fibroblast activity 
work together to promote wound healing. Leukocytes and 
platelets are very important in this process. However, if 
this balance is disrupted, abnormal fibrosis and adhesions 
can occur. Today, the search for the pathogenesis and 
treatment of adhesion formation continues. PRP, one of 
the treatment methods, is easy to obtain, inexpensive, 
and can be applied directly to the injury site. In our 
study, Bonferroni correction was disregarded; there was a 
statistically significant positive difference in total adhesion 
scores compared to the control group. The difference was 
only between the control group and the L-PRP group. 
However, after a Bonferroni correction, the statistical 
differences between the groups disappeared, except for the 
tenacity of adhesion category. Neither of these outcomes 
was what we normally expected. More research needs to 
be done in a wide range in this regard.
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