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ABSTRACT

Background and Aims: In 1954 Warren and Sommers asserted that
Crohn's disease was “essentially an elephantiasis of the intestinal wall”.
They described a late phase of Crohn's disease and did not try to
reconstruct the various stages of the disease. The aim of this study is to
provide a step-by-step reconstruction of the anatomic changes that lead

to “terminal ileitis”, i.e., to define the pathologic process.

Methods: A pathologic examination of over 100 surgical specimens of
Crohn's disease was performed. Findings were compared with those of the
published literature in order to derive sequential stages in disease

evolution.

Results: Terminal ileitis occurs in four different steps. The initial event is
thought to be the obstruction of the ileal branch of the superior mesenteric
lymphatic collector. It leads to progressive lymphatic stasis and
lymphangiectasias of all the layers of lymphatics of the intestinal wall, i.e.
an intestinal lymphedema (Step 1). Progressive accumulations of protein-
rich lymph occur in intestinal wall, that in the mucosa result in aphthous
ulcers. The increase in pressure in the intestinal lymphatic network causes
rupture of superficial lymphangiectasias (Step 2). These early parietal
changes allow bacterial contamination of the lymphedema which, over
time, leads to chronic superficial enteritis and granulomatous lymphangitis
(Step 3). Finally, fibrosis is reached (Step 4).

Conclusions: Crohn’s disease is a lymphedema of the intestinal wall
contaminated by intestinal contents, ending in fibrosis. The structural

changes defy therapeutic resolution.
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Introduction

Many studies have described the histologic
features of Crohn's disease (CD). In 1939
Hadfield  said
lymphedema of the submucosa”.! And in
1948 Warren
occlusion of the lymphatics in three layers of
affected
muscularis).? In 1954 they asserted that CD
was “essentially an elephantiasis of the

there was “obstructive

and Sommers

spoke of

bowel (mucosa, submucosa,

intestinal wall”.? Later, in 1995, Mooney et al.
illustrated granulomatous obstruction of

intestinal lymphatics.*

Recently, Sundqyist et al. drew attention to

> It's known that

the intestinal microbiota.
when the fecal stream is diverted Crohn's
colitis improves ¢; and when the fecal stream
is reestablished disease is reactivated.” The
question is how do bacteria, bacterial
products, and dietary antigens penetrate the

intestinal wall? Various explanations that have

been proposed include NSAIDs use,® leaky
gut syndrome,” M cells uptake,’® reduced
Paneth cell alpha-defensins," and
proinflammatory cytokines.” It is my belief
that “stream substances” elicit disease when

the intestinal wall is boggy with lymphedema.

Pedica et al. examined the distribution of
lymphatic vessels in the diseased ileum and
colon of patients with CD.™ This distribution
was compared to that of healthy controls and
of other bowel diseases. They employed
immunohistochemistry ~ with  monoclonal
D2-40, which

endothelium, and found that the number of

antibody labels lymphatic
lymphatics was significantly greater in both

ileal and colon specimens of CD (versus

controls). They described also diffuse
intestinal  lymphangiectasia. Both these
conclusions  suggest  that  lymphatic

abnormalities are at the seat of CD (Fig. 1).

Figure 1. Ectatic lymphatics in submucosa in CD. I[HC for D2-40, X400. (Courtesy of Dr. Herbert

Van Kruiningen)
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Since lymphangiectasias and fibrosis are
typical microscopic features of CD, as well as
of any lymphedema, like the lymphedema of
the upper limb after breast surgery or
congenital lymphedema of the lower limb,™
CD can be
lymphedema of the intestinal wall. But if that's

seen a consequence of
the case, what is the relationship between

intestinal lymphedema and the other
pathologic findings, characteristic of CD but
not of lymphedema, such as aphthous ulcers,
broad-based ulcers, transmural inflammation,
fissures, fistulas, and strictures, that are
responses unique to this tissue, this organ and

its flora?

Warren and Sommers did not explain this
relationship and described only the late phase
of CD without illustrating the earlier phases.
Maybe their conclusions have been forgotten
for these reasons. The aim of this study is to
provide a step-by-step reconstruction of
disease progression, in order to define the
pathology that is represented by the term
"Crohn's disease", expressing some personal
perspectives, based on examination of over
100 surgical specimens.” To this end, | will
refer both to terminal ileitis (the paradigmatic
form of CD), and to untreated cases, because
6-mercaptopurine, azathioprine, and

infliximab can profoundly influence the
histologic lesions of CD." What | have seen
are four steps in the development of this

pathologic process.

Step 1: Obstruction of the ileal branch of
the superior mesenteric lymphatic collector.
Within  the
lymphatics, the lymphatic vessels of the small

anatomical arrangement of

intestine include two independent networks.
One is formed by the lacteals, which drain
individual villi and connect with a network of
lymphatics in the mucosal layer. The other by
the lymphatics of the muscle layers. Both
networks drain into contractile collecting
lymphatics located at the mesenteric border
of the intestine.”’

Arrangement of the lymphatics of both small
and large intestine parallels the arrangement
of the respective blood vessels. The lymphatic
vessels that drain the jejunum and the
proximal ileum have an arrangement
corresponding to the (arterial) vasa recta, that
irrigate about one centimeter of the intestinal
wall.” The lymphatics that drain the terminal
ileum flow into the ileal lymphatic branch
homologous with the juxta-ileal arterial arch
that runs parallel to the terminal ileum. The
juxta-ileal arterial arch is the right branch of
the bifurcation of the superior mesenteric
artery that originates 60-90 cm from the
left branch of the

bifurcation anastomoses with the last arterial

ileocecal angle (the
arch of the proximal ileum); it anastomoses
with the colic branch of the ileocolic artery. On
the right side the ileal lymphatic branch
connects to the colic branch of the ileocolic
lymphatic branch, while on the left side it
connects to the origin of the superior
mesenteric lymphatic collector (homologous
with the superior mesenteric artery), which
connects there to the lymphatic branches of
the proximal ileum (Fig. 2). The lymphatic
vessels that drain the cecum and the proximal
part of the ascending colon flow into the right

colic lymphatic branch, then into the ileocolic
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lymphatic collector, and finally into the
superior mesenteric lymphatic collector (Fig.
2)'18,19

Figure 2. Normal anatomical arrangement of the lymphatic vessels of the terminal ileum, cecum,

and ascending colon (based on anatomic illustrations of L. Testut and A. Latarjet'®). 1. lleal branch

of the superior mesenteric lymphatic collector. 2. Colic branch of ileocolic lymphatic collector. 3.

lleocolic lymphatic collector. Black arrows show the direction of the normal lymph flow.

It is my belief that ileitis begins with the
obstruction of the ileal branch of the superior
mesenteric lymphatic collector. This claim has
not been verified in the literature, except for a
case of surgically treated idiopathic
hypoproteinemia illustrated by Waldmann et
al.?® This onset site, secluded and far removed
from the intestine, may be the reason why the
mystery of the etiology and

histopathogenesis of CD have not yet been

solved. The following findings confirm this

statement.

First, CD occurs in segments that vary in
length. The length is directly proportional to
the obstructed lymphatic collector that drains
that affected intestinal segment. Therefore, in
CD jejunal and proximal ileal lesions are short
in length because the lymphatic vasa recta

drain only a short tract of the jejunal and
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proximal ileal intestinal wall. In terminal ileitis
lesions are long because the ileal lymphatic
branch drains a long segment of the terminal
ileum. In terminal ileitis with right colitis
lesions are even longer because the ileocolic
lymphatic collector drains terminal ileum and

part of right colon.™

Second, the discrete demarcation between
healthy and diseased intestine in terminal
ileitis is like the one observed in ileal ischemia
caused by embolism of the terminal branch of
the superior mesenteric artery. Despite the
obvious diversity of the macroscopic intestinal
lesions  between  these  pathologies
(cobblestone appearance and thickened wall
in CD, hemorrhagic suffusion and edematous
wall in ileal ischemia), this demarcation
suggests a vascular cause also for CD, that is,
a lymphatic obstruction.

i,
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