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Effects of Three Different Types of Anti-adhesive Agents in
a Rat Abdominal Wall Defect Model
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Purpose: Postsurgical adhesion formation is a significant clinical problem within every surgical specialty. Several
adhesion barriers have been developed in the form of solution, membrane or film in an attempt to solve these
problems. The purpose of the present study is to compare the efficacy of antiadhesive agents in the prevention
of postsurgical adhesion formation in a standardized rat adhesion model.

Methods: We examined forty Sprague-Dawley rats, which is a cecal abrasion with partial peritonectomy model.
Three treatment groups (Group I: Film-type Surgiwrap®, Group II: Solution-type Guardix—sol®, Group III:
Membrane-type Interceed®), each consists of 10 rats, and a control group of 10 rats were used by saline. Ten
days after surgery, the rats were killed, and the levels of adhesion were graded. Immunohistochemical staining
for microvessel density (CD34, MVD) and macrophage (ED1) were performed in adhesion tissue.

Results: The peritoneum adhesion mean scores are as follows: control group: 2.2+0.78, Group I: 1.0£1.06, Group
I1: 0.9+0.99, Group III: 0.6£0.84. All treatment groups showed significantly less peritoneum adhesion (P=0.006),
while there was no significant difference in each group. The intraperitoneal organs adhesion mean scores are
as follows: control group: 2.8£0.91, Group I: 2.6£1.06, Group II: 1.4+0.84, Group III: 1.0£0.81. Group I had
no significant difference about intraperitoneal organs adhesion with control group, but Group II and Group III
showed less intraperitoneal organs adhesion. The mean numbers of microvessel density are as follows: control
group: 42.5+4.83, Group I: 40.8£6.53, Group II: 30.9+6.15, Group III: 15.60+4.37, from which there was a signi-
ficant difference between Group Il and Group III with control group (P<<0.001). The mean numbers of macro-
phage are as follows: control group: 223.3+33.12, Group [: 211.25+10.96, Group II: 171.60+23.96, Group III: 147.0+
12.22, from which there was a significant difference between Group II and Group III with control group (P<0.001).
Conclusion: In our animal model, three different types of antiadhesive agents (Surgiwrap®, Guardix—sol®, Interceed®)
were effective in adhesion prevention, but Surgiwrap® had less antiadhesive effect for intraperitoneal organs
adhesion. Membrane-type Interceed®™ had a better effect for microvessel density (MVD) and macrophage than
solution-type Guardix-sol®. (J Korean Surg Soc 2009;77:7-14)
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Table 1. Peritoneum adhesion scoring system

Score Adhesion grading scale (Hooker score)
0 No adhesion
1 Gentle blunt dissection required to free adhesions
2 Aggressive blunt dissection required to free adhesions
3 Sharp dissection required to free adhesions
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Table 2. Intraperitoneal organ adhesion scoring system

Score Adhesion grading scale (Knightly score)

0 No adhesion

1 A single, thin, easily separable adhesion

2 Less extensive but weak adhesions which stool trac-
tion poorly

3 Numerous extensive visceral adhesions which in-
volved the parietal extensions

4 Numerous extensive dense adhesions which involved

the adjacent mesentery, intestine, and omentum, ex-
tending to the abdominal wall

Fig. 2. Classification of intraperitoneal organs adhesion severity (A) grade 3 adhesion (B) grade 4 adhesion.
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Fig. 3. Immuohistochemical staining for CD34 (Microvessel den-
sity) in adhesion tissue (anti-CD34 stain, 1 : 100, %200).
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Fig. 4. Immunohistochemical staining for ED1 (Macrophage) in
adhesion tissue (anti-ED1 stain, 1 : 100, x200).

Table 3. Petitoneum adhesion, intraperitoneal organs adhesion, microvessel density and macrophage scores (meantStandard Deviation)

of control group and each treatment group

Control (n=10)

Group I (n=8)

Group II (n=10) Group III (n=10)

P-value (<0.05)

Mean+SD
Peritoneum adhesion/Hooker score 2.20+0.78 1.00£1.06 0.90+0.99 0.60+0.84 0.006
Intra-organ adhesion/Knightly score 2.80+0.91 2.63+1.06 1.40+0.84 1.00+0.81 0.001
Microvessel density (MVD) 42.50+4.83 40.88+6.53 30.90+6.15 15.60+4.37 0.000
Macrophages (CD68) 223.30+33.12 211.25+10.96 171.60+23.96 147.00+12.22 0.000

Statistical significance test was done by Kruskall-Wallis test.
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Table 4. Comparison of control group and each treatment group

Mann-Whitney’s

Group Group Untest P-value
Peritoneum adhesion/Hooker score
Control Group I 15.000 0.027
Control Group II 16.000 0.009
Control Group III 10.000 0.002
Group 1 Group II 38.000 0.897
Group 1 Group III 31.000 0.460
Group II Group III 41.000 0.529
Intra-organ adhesion/Knightly score
Control Group I 35.500 0.696
Control Group II 14.000 0.005
Control Group III 8.000 0.001
Group 1 Group 1I 15.000 0.027
Group 1 Group III 9.500 0.004
Group II Group 1II 38.000 0.393
Microveesel density (MVD)
Control Group I 31.500 0.460
Control Group 1T 7.500 <0.001
Control Group III .000 <0.001
Group 1 Group 1I 10.500 0.006
Group I Group 1II .000 <0.001
Group 11 Group 1II .000 <0.001
Macrophages
Control Gropu I 33.000 0.573
Control Group 1I 7.000 <0.001
Control Group III .000 <0.001
Group I Group 1I 8.000 0.003
Group I Group 1II .000 <0.001
Group 11 Group 1II 14.000 0.005

2 - (Microvessel density, MVD)
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Table 5. Correlation between microvessel density (MVD) and
macrophage with peritoneum adhesion and intra-
peritoneal organs adhesion

Correlation coefficient P-value
Microvessel density
Peritoneum adhesion .695 <0.001
Intra-organ adhesion 841 <0.001
Macrophage
Peritoneum adhesion .598 <0.001
Intra-organ adhesion 766 <0.001
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