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Table 3: Tumour necrosis factor alpha (TNF-a) values (pg/ml) in all experimental groups. 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).
Mean
SD
Median
Range

SD: standard deviation.

Group A
(n=10)
1.84
0.90
1.90
0.40-3.50

Group B
(n=10)
2.44
0.98
2.30
0.80-3.90

Figure 3: The average Tumor Necrosis Factor- alpha
values in all experimental groups.
TNF-a: tumour necrosis factor alpha.

major energy substrate17. Sugar may stimulate granulation
tissue formation and, besides its bactericidal properties, can
also acidify the intraluminal contents by its low pH and
reduce edema by its osmotic power18. Although glucose
is minimally used as a nutrient by the colonocyte, it could
be used as a substrate by bacteria to produce SCFAs. By
performing intraoperative lavage, with dextrose or with
SCFAs we provide fuel requirements. In that way, we can
explain the increased strength of the anastomosis observed
when SCFAs were used in the lavage. On the other hand,
this mechanism can also explain the decreased strength of
the anastomosis observed in the groups lavaged with the saline solution. This solution not only does not contain any
nutricient value, since it contains neither sugars nor SCFAs,
but additionally it washes out all the nutrients found in the
bowel juice before the lavage. In that way, the luminal nutrients are not available to the colonocytes, which leads them
to starvation. Starvation leads to impaired anastomotic healing and to decreased bursting pressure.
Medication is a major factor that interferes with healing after trauma. Cortisone is a widely used medication
for a variety of diseases; it reduces the initial inflammatory process and delays its subsequent stages. Cortisone
also reduces the formation of granulation tissue and inhibits fibroblastic proliferation19. However, the literature
presents contradictory data about the effects of cortisone
on wound healing8,19-22. Some studies have suggested that
wound healing and integrity of the anastomosis are unaffected by steroids, while previous studies have demonstrated that betamethasone retards fibroplasias22,23 and
dexamethasone retards the healing process of anastomosis in rats23. In the present study, group D rats, which were

Group C
(n=10)
1.79
0.64
1.95
0.80-2.60

Group D
(n=10)
3.94
1.02
3.95
2.50-5.80

Group E
(n=10)
1.27
0.68
1.30
0.0-2.80

treated with methylprednizolone and saline lavage, had
lower bursting pressures than the control groups. This is
coherent with the majority of the literature that supports
that methylprednizolone weakens anastomotic strength.
However, in group E rats, which were treated with methylprednizolone and SCFAs lavage, the bursting pressure
was higher than in group D rats. This indicates that the
intraoperative SCFAs lavage of the colon reverses the
effect induced by the methylprednisolone. This is also
very coherent to the fact that simple SCFAs lavage increases the anastomotic bursting pressure (group C). The
multifactorial action of SCFAs on the colonic mucosa,
as analysed in the previous paragraphs, seems to exert
a stronger influence on the anastomotic healing than the
action of the methylprednizolone.
TNF-α constitutes a proinflammatory cytokine that is
produced immediately postoperatively, locally on the site
of the anastomosis. TNF-α is reduced after the first 24
hours and is normally zeroed after the end of the healing process. The sustaining high levels of TNF-α after the
first 24 hours seems to correlate with retardation of the
healing process24,25. The present study seems to perfectly
correlate with the previous data since the only group that
presented high levels of TNF-α is group D. Prolonged
healing time, as proved by high levels of TNF-α, explains easily the lower bursting pressure presented in that
group.
The potential systemic effects of steroids are heterogeneous and in a retrospective study was investigated
the impact of systemic steroid therapy on surgical outcome after elective left-sided colorectal resection with
rectal anastomosis. Although that steroid and nonsteroid
patients were not matched perfectly, there were no significant differences in this respect between the 2 groups,
especially for the reported risk factors for anastomotic
leakage26.
In a recent qualitative systematic review concerning
which is the best animal species to mimic clinical colon
anastomotic leakage in humans the author concludes
that mouse and the pig are considered the best suited
animals27. However, the mouse may be preferred for various reasons. Validated models, such as the mouse model,
should be used by researchers across centers to allow reproduction and comparison of results27,28.
Conclusions
The present experimental study proves that intraoperative lavage with SCFAs has a positive effect on color-

