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Abstract

Diffuse esophageal intramural pseudo-diverticulosis (DEIPD) is a chronic fibrosing
inflammation of the esophagus of unknown origin. Its name derives from the charac-
teristic pseudo-diverticula formed by dilated ducts of submucosal glands. With an
assumed prevalence of approximately 5-50/100 000, DEIPD is more frequent than
previously estimated. It preferentially affects men between 50 and 70 years of age
with a history of alcohol and tobacco abuse. Key symptoms are chronic dysphagia
and food impactions. Typical endoscopic findings are multiple small, longitudinally
aligned pseudo-diverticle openings and trachealization of the esophagus. Additionally,
the usually gray mucosa may show a fine-grained pattern of very small red dots that
merge into a pink tint, called “faux uni pattern.” Once established, clinical symptoms
and endoscopic changes persist throughout life. Although there is no known causal
therapy, complications like bolus impactions, candida infections, or reflux can and
should be treated.
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Introduction

In 1960, Mendl and colleagues described a chronic inflamma-
tory disease of the esophagus causing dysphagia and recurrent
food impactions. Radiologically, it was characterized by multi-
ple tiny outpouchings in the esophageal wall.! In the following
decades, a few small series and phenomenologic reports on
similar cases were published, and the term “diffuse intramural
esophageal diverticulosis” or “pseudo-diverticulosis” (DEIPD)
was coined.>™® Still, most of these early works regarded it a
biological oddity rather than a medical entity. Only in the 21st
century did it become clear that DEIPD is a diagnosis in its
own right, that it is highly symptomatic, and that it is not as
exotic as previously thought.”'°

Review criteria and professional
perception

In January 2022, a PubMed search was conducted for the term
“esophagus AND pseudodiverticulosis.” It returned 131 results.
Additionally, a search for “diverticle OR diverticulosis AND
esophagus” was conducted, which returned 1892 results.
Narrowing the criteria to human species, English language arti-
cles, and articles containing original data left 451 results.
Abstracts of these articles were then viewed manually to iden-
tify DEIPD cases and exclude other entities such as Zenker’s,
Kilian—Jameson, or traction diverticula. This left exactly the
131 articles found in the original search. For comparison, the
search term “Eosinophilic AND esophagitis” returned 3871
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results, “achalasia” 9160, and “lymphocytic AND esophagi-
tis” 2281.

All procedures performed in our studies are in accordance
with the standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

History and epidemiology

In the 60 years since its discovery, only about 320 cases of
DEIPD have been reported worldwide.!' Therefore, it was
thought to be an exceptionally rare condition.”™""'* That chan-
ged only recently with the advent of high-resolution endoscopy
and searchable clinical databases. Within the last 6 years, three
studies from three tertiary centers were published, showing very
similar numbers of about 20 cases in 10 years each.'>™'> A fourth
center, with a narrower search strategy, found 16 in 15 years.'®
Against the background of esophageal pseudo-diverticulosis
being a life-long disease (see below), this would hint to a real
prevalence in the order of between 5 and 50 in 100 000, or a
total of 400 000—4 million patients worldwide.'” Like in all
orphan diseases, these numbers have to be interpreted with cau-
tion, especially since they are based on extrapolation.'” What can
be said, though, is that DEIPD qualifies as a rare disease but one
that might be as common as eosinophilic esophagitis (EoE) and
more common than achalasia or lymphocytic esophagitis.'® >
So, many gastroenterologists will see it more than once during
their career—if they do not miss it.>>
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Clinical presentation

The most common symptom of DEIPD is chronic dysphagia or
odynophagia of varying or slowly increasing duration and sever-
ity. Weight loss and malnutrition can develop, although it is not
always clear whether this is due to dysphagia or other conditions
(see below). Still, a remarkably high proportion of patients pre-
sent with acute food impaction as first symptom and report dys-
phagia only when specifically asked.”*® In a recent series,
almost half of all patients had at least one food bolus impaction;
many had more, and one had five within 4 years.'>*” These cases
often require emergency endoscopy and must not be mis-
interpreted as EoE.''**Risk factors for developing esophageal
pseudo-diverticulosis are fairly clear. The first patient ever
reported by Mendl was a 56-year-old mine worker who drank
8-12 pints (approx. 4600-6800 mL) of beer and smoked 20 ciga-
rettes per day.' Since then, many authors have confirmed that
esophageal pseudo-diverticulosis affects predominantly males
between 50 and 70 years of age with a history of alcohol and
tobacco abuse.*!? Unsurprisingly, secondary conditions such as
chronic obstructive pulmanory disease (COPD), atherosclerosis,
or liver cirrhosis are common in that group.'> Other concomitant
diagnoses, especially malignancies, have been reported, but
because they share the same risk profile, their causality for or
from DEIPD is unclear.'>*’

Radiology and endoscopy

From the 1960s to about the 1990s, single- or double-contrast
esophagography was the diagnostic method of choice.®® Typical
signs were multiple small, flask-like outpouchings of the esopha-
geal wall. They are about 2 mm deep and appear throughout the
whole length of the organ.”® “Intramural tracking,” that is, small
contrast-filled intramural canals connecting these diverticula, was
considered pathognomonic.™

As with many other diseases of the esophagus, radiologi-
cal examinations for DEIPD have since mainly been replaced by
high-definition endoscopy.’! Most obvious finding here—apart
from wedged food—will be multiple small apertures in the
esophageal wall (Figure 1). They measure between 0.25 and
5Smm in diameter and are often aligned longitudinally
(Figs 2—4). Alternatively, mucosa between these openings may
show a dull white swelling that resembles frosted glass
(Figs 4,6).">273% In later stages, the mucosa will be smooth but
densely speckled with multiple ultrafine red dots that are visible
only on close examination. Viewed from further afar, this dot
pattern will merge into an evenly pink tint—a phenomenon
resembling a “faux-uni” shirt fabric (Figs 1-4). Finally, fibrotic
remodeling will result in a characteristic combination of a rigid,
narrow lumen with multiple rings and reduced peristalsis.'>>®
Apart from the diverticle openings, which are sometimes difficult
to spot, this phenomenon is indistinguishable from the “trac-
healization” of the esophagus seen in later stages of EoE
(Figs 4-6).>33*

Histology

Since it can be difficult to differentiate between DEIPD and other
types of esophagitis based on clinical or endoscopic findings
alone, several biopsies should be taken.Unlike in EoE or
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Figure 1 Esophageal pseudodiverticulosis; very discrete endoscopic
signs, very mild inflammatory activity. Multiple, very small red dots on
the mucosa that merge into an even tint in the background (“faux uni”).
Few, small diverticle openings that can be easily overlooked. Eighty-
five years old female patient; no information on alcohol and nicotine
abuse given; chronic dysphagia, weight loss. Fujinon EG-600WR.

Figure 2 Esophageal pseudodiverticulosis; discrete endoscopic signs,
mild inflammatory activity. Multiple, very small red dots on the mucosa
that merge into an even tint in the background (“faux uni”). Diverticle
openings more pronounced than in Figure 1 and aligned longitudinally.
Fifty-nine years old male patient; alcohol and nicotine abuse; weight
loss, multiple food impactions. Fujinon EG-600WR.

lymphocytic esophagitis, histology in DEIPD will show a rather
nonspecific mixed-cell-type infiltrate of the mucosa.’> Candida
hyphae can often be seen, even though the endoscopic-
macroscopic aspect might not suggest fungal infection.' The
pseudo-diverticula themselves are formed by inflamed and
dilated ducts of submucosal esophageal glands.>* Therefore, they
are usually not seen in routine mucosal biopsies. Submucosal
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Figure 3 Esophageal pseudodiverticulosis; typical endoscopic signs,
moderate inflammatory activity. “Faux uni” pattern and rather discrete
dull-white swelling (“frosted glass look”). Diverticle openings roughly
aligned longitudinally. Sixty-three years old male patient; alcohol and
nicotine abuse; dysphagia, sore throat, multiple food impactions. Some
candida hypae in mucosal biopsies. Fujinon EG-600WR.

Figure 5 Esophageal pseudodiverticulosis; very pronounced endo-
scopic signs, severe inflammatory activity. Multiple diverticle openings,
some spontaneously bleeding, some oozing gray liquid. Edematous
swelling of mucosa. Multiple rings and reduced lumen (“trac-
healization”). Massive candidiasis in mucosal biopsies. Sixty-five years
old male patient; no information on alcohol and nicotine abuse given;
chronic dysphagia, presented with hematemesis. Fujinon EG-600WR.

Figure 4 Esophageal pseudodiverticulosis; pronounced endoscopic
signs, severe inflammatory activity. “Faux uni” pattern and also dis-
crete dull-white swelling (“frosted glass look™). Diverticle openings
roughly aligned longitudinally. Multiple rings and reduced lumen (“trac-
healization™). Fifty-seven years old male patient; alcohol and nicotine
abuse; dysphagia. Candida hyphae in mucosal biopsies. Fujinon EG-
600WR.

inflammation and fibrosis around these glands have been described
in autopsy or esophagectomy specimens, but they may be also mis-
sed in mucosal biopsies.>® In later stages, squamous cell hyperpla-
sia or epidermoid metaplasia may develop.'>*®Although symptoms
vary during the course of the disease, the underlying chronic
inflammation of the submucosa and its glands will continue for
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Figure 6 Esophageal pseudodiverticulosis; pronounced endoscopic
signs but low inflammatory activity. Distinct white swelling of the
mucosa (“frosted glass look”), more pronounced than in Figs 3,4,5.
Diverticle openings within the swelling. Multiple rings and reduced
lumen (“trachealization”). Thirty-one years old male patient; alcohol and
nicotine abuse; chronic dysphagia, weight loss. Fujinon EG-600WR.

months or years, the end stage being submucosal fibrosis and glan-
dular dysfunction. These would result in a narrow lumen, reduced
peristalsis, and poor lubrication, which together may explain the
high incidence of food impactions.*”~*® In this context, the pseudo-
diverticula, which gave the disease its name, would rather be a sec-
ondary phenomenon and not crucial for the development of
symptoms.
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Pathogenesis

As esophageal pseudo-diverticulosis is a chronic, fibrosing
inflammatory disease, the question arises: what causes the
inflammation?—We do not know. Alcohol and tobacco abuse
are established risk factors, but since these are common and the
disease is rare, additional causes must exist.*'""'*'> In principle,
these could be infectious, allergic, or autoimmune. One infec-
tious agent that has been discussed since the 1970s is candida,
but no consensus on its causality in esophageal pseudo-
diverticulosis has been reached.**** What can be deducted from
case reports and small series is that the incidence and prevalence
of candidiasis are comparatively high in DEIPD patients and that
individuals who are negative for candida in one presentation can
be positive in another.”'**'*? On the other hand, asymptomatic
candida colonization will also be found in a relevant portion of
otherwise healthy individuals if only one looks close enough,
and the variance between different populations is high.*** As
of today, the significance of candida infection in DEIPD remains
unclear. Another conceivable mechanism of inflammation in
DEIPD would be a kind of food intolerance or allergy. And,
indeed, there is data suggesting the existence of an overlap syn-
drome between esophageal pseudo-diverticulosis and EoE.'®4¢
However, as this affects only a minority of patients, it may be
more of a coincidence than a causality. An autoimmune compo-
nent, finally, may be theoretically possible, but presently there is
no data supporting it.

Therapy

Food impactions constitute an emergency and should be removed
endoscopically.'>?*7474% Candida infections should always be
searched for and, when found, treated according to existing
guidelines or standards.”'>**4°% Since the diverticula probably
cause a degree of stasis that may well predispose to chronic
infection, it can be hypothesized that this infection causes fibrosis
with scarring (see “Histology” above). Therefore, our own group
recommends aggressive and prolonged local and systemic treat-
ment of every candida occurrence. Additionally, proton pump
inhibitors may have a beneficial effect.?>>>?Even when treated,
the disease takes a chronic course. If discrete strictures appear,
they may lead to food impactions and should be widened by bal-
loon dilatation or bougienage. The more frequent cause of bolus
impactions is trachealization though, which affetcs the whole
length of the organ and is not treatable with dilatation.'*"35
Even in this late stage, consequent treatment of fungal infections
can not only ameliorate symptoms but may also prevent stricture
re-formation after balloon dilatation.*' At any stage of the disease,
a recommendation to abstain from alcohol and nicotine should
be given, even though it may not always be followed.

Conclusion and outlook

DEIPD is a chronic disease with a significant impact on the qual-
ity of life. Although rare by definition, it may have been under-
diagnosed in the past. This may be partly due to its unspecific
clinical signs. Additionally, because of their alcohol abuse and
the slow progress of the disease, many patients may deny or
downplay symptoms and would not seek medical help for a long
time. For some of our own patients, presenting to the emergency
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department with a bolus impaction was the first contact with the
healthcare system for years. Therefore, it is one goal of this arti-
cle to raise awareness for DEIPD among practitioners and gastro-
enterologists so that it would be detected more frequently and
earlier. Still, even if DEIPD becomes a widely recognized dis-
ease that is diagnosed timely and correctly, problems would
remain, the two most obvious being the unknown
pathomechanism and, related to it, the lack of a causal therapy. It
is therefore another goal of this article to advocate further
research on this disease. Possible investigations would be mano-
metric studies to quantify the restriction in peristalsis and to
determine possible pathognomonic patterns, histologic studies to
further characterize the type of inflammation, and systematic
microbiological investigations to determine the still enigmatic
role of candida in the pathogenesis of DEIPD.

Data availability statement. All relevant data are avail-
able in the article itself.
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