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To the Editor,
Van Kruiningen has recently suggested that the obstruction of the lymphatic vasculature is the
fundamental mechanism in the pathogenesis of Crohn´s disease (CD). [1, 2] Accordingly, CD was
described as “segmental elephantiasis of the intestine, and sometimes other body parts.” This was
supported by impressive images of obstructed lymphatic drainage in patients with CD. [1] Van
Kruiningen thus dismissed other putative pathogenic factors, such as dysbiosis of the intestinal
microbiota and aberrant mucosal immune responses, as being of secondary importance compared
to the lymphatic obstruction. We believe, however, that the pathogenesis of CD is considerably
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more complicated, and in this Letter, we return focus to the disturbed intestinal vasculature and
microbial function.
It is generally accepted that chronic obliterative lymphangitis does exist in CD. In the late
1960s, Knutson et al. reported a characteristically recurring pattern of obliterative vascular lesions
with relative ischaemia of the thickened submucosa in CD lesions. [3] They considered the changes
in the vascular system to be of minor pathogenic importance. Twenty years later, however,
Wakefield et al. observed several other gastrointestinal vascular changes giving rise to chronic
intestinal ischaemia and multifocal gastrointestinal infarction. [4] They concluded it to be a
primary process in CD. In previous studies, we assessed mucosal barrier properties in the gut by
recovering orally administered polyethylene glycols (PEG) of various molecular sizes in the urine of
patients with active CD. [5] We (and others) found low gut uptake of small PEG molecules in CD
but a less strict exclusion of the larger PEG molecules. [5, 6] This may be interpreted as a general
decrease in the perfusion of the intestinal mucosa as well as increased epithelial permeability of
the larger molecules. Unlike exclusive enteral nutrition, treatment with orally administered human
immunoglobulin appears to normalise the mucosal barrier function. [7] A hypothesis arising from
this is that metabolites from faecal bacteria exert a contractile effect on the mucosal vasculature
of the intestine, and that this mechanism is blocked by immunoglobulin treatment.
Moreover, we found convincing evidence of disturbed gut microbial metabolic activity in
children and adults with CD. [8, 9] In those studies, significant differences in the levels of faecal
tryptic activity and faecal bacterial metabolites of cholesterol and bilirubin were seen in patients
with active CD compared to healthy individuals, reflecting major disturbances in the intestinal
microbial metabolic function. In the adult CD patients, the most striking functional difference was
an increased faecal tryptic activity, which was inversely correlated to the levels of Bacteroides in
mucosal biopsies and faeces. [9] Collectively, our findings concur well with the prevailing concept
of dysbiosis in CD. Furthermore, we found abnormal levels of faecal bacterial metabolites in one
of the healthy parents in two of three families with a child with CD, which could indicate that
dysbiosis is a genetically or environmentally determined trait predisposing to intestinal
inflammation in CD. [8] This is in agreement with recently published findings by Joossens et al. [10]
and Torres et al. [11]
Van Kruiningen correctly pointed out that extraintestinal manifestations of CD, such as in
genitalia, lips or oral cavity, might precede or follow luminal disease. “That CD occurs in these
locations, where there is no abscessation, fistulas or microbiome attests to the vascular basis of
disease”. [1] We, with due respect, disagree with this notion, as active microbes are found at all
the locations mentioned. [12] Therefore, dysbiosis should not be neglected in the discussion on
the pathogenesis of the disease.
In conclusion, the aetiology of CD is multifactorial and no single pathogenic factor has yet
been established. At present, however, intestinal dysbiosis is the most intriguing one of the
possible factors, potentially providing us with new targets for treatment. Whatever, our
understanding of the disease remains incomplete, and the incidence is rising. [13] We suggest
further studies on the pathogenesis of CD to address this issue.
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