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Bursting pressure measurement 
On the 4th postoperative day the animals were sac-

rificed in order to measure the bursting pressure of the 
anastomosis. For that reason, a 5cm segment of the bow-
el, which included in its middle the anastomosis, was 
carefully excised and cleaned from any content. At the 
one side of this segment a continuous infusion pump with 
Ringer’s solution was fixed without leaks. At the other 
end a transducer was fixed measuring the intraluminal 
pressure at every moment of the experiment. We infused 
Ringer’s solution with the use of a pump, at a rate of 5ml/
min until the burst of the anastomosis. The exact burst 
pressure was noted and recorded by a monitor.

Biochemical analysis
Upon sacrifice, on the 4th postoperative day, blood 

was taken directly from the abdominal aorta. It was cen-
trifuged and plasma was prelavated and stored at -80oC 
until biochemical analysis. By the use of enzyme-linked 
immunosorbent assay (ELISA), the C-reactive protein 
(CRP) was measured (CardioPhase HsCRP, DADE Be-
hring, USA), Interleukin (IL)-6 (Quantikine IL-6, R&D 
Systems, USA) and tumour necrosis factor alpha (TNF-a) 
(Quantikine TNFa/TNFSF1A, R&D Systems, USA). 

Statistical analysis
Continuous variable were presented as mean ± stand-

ard deviation, medians and ranges. Kruskal-Wallis vari-
ance analysis was employed for the initial detection of 
differences between groups. When the p values of the vari-
ance analyses showed statistically significant, differences 
between groups then they were analysed with the Mann-
Whitney U test. Statistical analyses were performed with 
the Statistical Package for the Social Sciences (SPSS), ver-
sion 13.0 for Windows (SPSS Inc., Chicago, IL, USA). p < 
0.05 was considered to be statistically significant.

Results
The results concerning the anastomotic rupture pressure 

are displayed in Table 2. Kruskal-Wallis variance analysis 
showed statistically significant differences between the 
groups (p<0.001). Mann-Whitney U test was performed 
displaying statistically significant differences between 
group A and groups B (p=0.048) and D (p=0.004). The 
burst pressure was significantly lower in groups B and D 
(Table 2, Figure 2). Additionally, differences were also ob-
served between group C and group B and D with p=0.006 

and p<0.001 respectively. Group C had higher anastomotic 
rupture pressure from all the other groups. 

Concerning biochemical analysis both IL-6 values 
and CRP values were below the detection limit for all 
groups (IL-6 <0,0148 pg/ml, CRP<0,0145mg/dl) . On the 
contrary, TNF-a values were detectable. Those results are 
displayed in Table 3 and Figure 3. Kruskal-Wallis vari-
ance analysis showed statistically significant differences 
between the groups (p<0.001). Mann-Whitney U test was 
performed displaying differences between Group D and 
groups A, C, E (p<0.001, p<0.001, p<0.001 respectively). 
No differences were observed between all other groups. 

Discussion
On the first days after colorectal anastomosis, collagen 

degradation exceeds collagen synthesis, which is due to 
rapid metabolism of insoluble collagen. Resistance to trac-
tion is thus lower until the third and fourth days after sur-
gery, and increases around the seventh day, when collagen 
synthesis exceeds degradation14,15. In the present study, the 
effects of SCFAs by intraoperative lavage on colonic anas-
tomosis on the 4th day were checked, in order to maximize 
the probability of anastomotic rupture. In that way the pos-
sible role of SCFAs would be more obvious. 

Luminal nutrients in the colon contribute 70% of the en-
ergy supply for the mucosa16. Nutrient solutions containing 
SCFAs and hypertonic glucose have been associated with 
improved experimental anastomotic healing12. SCFAs, the 
main fuel used by the colonocytes, are associated with an 
immediate trophic effect on the colonic mucosa16. Acetate, 
propionate, and butyrate, the principal SCFAs, are produced 
by bacterial fermentation from carbohydrates. Polysaccha-
rides such as cellulose, pectins, and hemicelluloses are their 

Table 2: Pressure of anastomotic rupture (Burst pressure) [mmHg]. Group A (control group), group B (lavage with saline 
solution and no medication), group C (lavage with SCFAs and no medication), group D (lavage with saline solution and 
methylprednisolone), group E (lavage with a SCFAs and methylprednisolone).

Group A
(n=10)

Group B
(n=10)

Group C
(n=10)

Group D
(n=10)

Group E
(n=10)

Mean Pressure 67.10 37.14 73.3 33.3 48.22
SD 21.38 31.66 17.25 24.86 10.72
Median Pressure 66.5 24.0 74.5 32.0 45.0
Range 25-108 18-106 35-104 6-95 36-68

SD: standard deviation. 

Figure 2: The mean pressure of anastomotic rupture in all 
experimental groups.


