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Dear Sir,
With interest we read the recent article of Katoh et al. in
which the contribution of anastomotic leakage to the risk
for systemic recurrence in a series of 207 stage II colorectal
cancer patients was investigated.1 In their multivariable
analysis, anastomotic leakage proved the most robust
independent prognostic factor for a 5-year disease-free
survival. The authors address in their discussion a main
factor that might contribute to increased risk of recurrences.
The use of perioperative blood transfusions was reported as
a risk factor for anastomotic leakage and has earlier been
established as a prognostic factor for cancer recurrence. As
stated by the authors, blood transfusions are associated with
impaired cell-mediated immune responses which might
facilitate development of (micro) metastases.

Here, we would like to discuss several other biological
mechanisms that might be responsible for increased
recurrences seen following anastomotic leakages. In the
case of anastomotic leakage or otherwise failure of the
barrier function, the gut provides a major source of
endotoxins that ubiquitously circulate while leading to
sepsis. Endotoxins or lipopolysaccharides (LPS), which are
cell-wall constituents of Gram-negative bacteria, have been
shown to enhance tumor cell adhesion and metastasis
outgrowth in experimental models.2,3 Mice that received
endotoxin injections showed increased metastatic burden
compared to those receiving a saline injection. This
increase was reflected in higher tumor cell proliferation
and decreased apoptosis within lung metastases.2 We earlier

showed in several experimental models that the perioper-
ative milieu itself facilitates both local and systemic tumor
metastasis formation.4,5 Electron microscopic investigation
demonstrated that abdominal surgery resulted in endothelial
stress, leading to impaired liver vessel integrity and
subsequent exposure of underlying extracellular matrix,
which served as preferred adhesion sites for tumor cells
leading to enhanced metastasis outgrowth.5 In accordance,
in a recent in vitro study, LPS enhanced tumor cell adhesion
and invasion, both fundamental processes in tumor pro-
gression.3 Moreover, continued and repetitive exposure to
endotoxins, such as during abdominal sepsis, results in
reduced immune responsiveness or even immune paralysis.
This is exemplified by diminished capability of innate
immune cells, such as macrophages, to produce the
cytotoxic tumor necrosis factor α. Since liver macrophages,
the so-called Kupffer cells, have been shown to be pivotal
in arresting and eliminating circulating tumor cells in liver
sinusoids,6 this immunosuppression may impede an effec-
tive antitumor response. Thus, endotoxins such as LPS
seem to play an important role in the observations of Katoh
et al. and might be connected as one of the main
responsible mechanisms for increased recurrence following
anastomotic leakage. As such, the link between endotoxins
and tumor recurrence is a further subject of our current
investigation.
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