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In adults with diarrhea or suspected malabsorption, a diagnosis of

celiac disease requires that two criteria be fulfilled: first, a demonstra-

tion of typical pathological changes of untreated disease in biopsies

from the proximal small bowel; and second, evidence should exist

that clinical (and/or pathological) changes are gluten-dependent,

most often as an unequivocal response to a gluten-free diet.

Pathological abnormalities of celiac disease may include severe

(‘flat’) or variably severe (mild or moderate) small bowel mucosal

architectural abnormalities that are associated with both epithelial

cell and lymphoid cell changes, including intraepithelial lymphocy-

tosis. Architectural changes tend to be most severe in the duodenum

and proximal jejunum and less severe, or absent, in the ileum. These

findings, while characteristic of celiac disease, are not specific

because several other conditions can produce similar changes. Some

serological assays (eg, tissue transglutaminase antibody assays) are

very useful screening tools in clinical practice because of their high

specificity and sensitivity, but these do not provide a definitive diag-

nosis. The most critical step in the diagnosis of celiac disease is the

demonstration of its gluten-dependent nature. The clinical response

to gluten restriction in celiac disease is usually reflected in the resolu-

tion of diarrhea and weight gain. Normalization of biopsy changes

can be first shown in the most distal intestinal sites of involvement,

and later, sometimes only after prolonged periods (months to years)

in the duodenum. Rarely, recurrent (or refractory) celiac disease may

occur after an initial gluten-free diet response. Finally, some with

‘sprue-like intestinal disease’ cannot be classified because a diet

response fails to occur. This may be a heterogeneous group, although

some are eventually found to have a malignant lymphoma.
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Les perles et les écueils dans le diagnostic de la
maladie cœliaque

Chez les adultes atteints de diarrhée ou chez qui on présume une malab-

sorption, il faut respecter deux critères pour diagnostiquer une maladie

cœliaque : d’abord, la démonstration des changements pathologiques clas-

siques de la maladie non traitée dans les biopsies prélevées dans l’intestin

grêle proximal, puis la démonstration que ces changements cliniques (ou

pathologiques) dépendent du gluten, le plus souvent en réponse non

équivoque à un régime sans gluten. Les anomalies pathologiques de la

maladie cœliaque peuvent inclure des anomalies architecturales graves

(plates) ou à la gravité variable (moyenne ou modérée) de la muqueuse de

l’intestin grêle, reliées aux changements des cellules épithéliales et lym-

phoïdes, y compris la lymphocytose intra-épithéliale. Les changements

architecturaux ont tendance à être plus graves dans le duodénum et le

jéjunum proximal et moins graves, ou inexistants, dans l’iléon. Ces obser-

vations, même si elles sont caractéristiques de la maladie cœliaque, ne

sont pas spécifiques, car plusieurs autres maladies peuvent produire des

changements similaires. Certaines analyses sérologiques (p. ex., analyses

des anticorps de la transglutaminase des tissus) sont des outils de dépistage

très utiles en pratique clinique en raison de leur spécificité et sensibilité

élevées, mais elles ne fournissent pas un diagnostic définitif. Le fait de

démontrer la dépendance au gluten de la maladie constitue l’étape la plus

importante pour diagnostiquer la maladie cœliaque. En général, la

réponse clinique à la restriction du gluten dans la maladie cœliaque se

reflète par la résolution de la diarrhée et une prise de poids. On constate

la normalisation des changements aux biopsies d’abord dans les foyers

intestinaux les plus distaux de l’atteinte, puis, plus tard et parfois seule-

ment après une période prolongée (mois ou années), dans le duodénum.

Dans de rares cas, on observe une maladie cœliaque récurrente (réfrac-

taire) après une réponse initiale à un régime sans gluten. Enfin, certaines

personnes atteintes d’une entéropathie spruiforme ne peuvent être

classées parce qu’elles ne répondent pas au régime. Il peut s’agir d’un

groupe hétérogène, mais on finit par découvrir, chez certains, un lym-

phome malin.

Adult celiac disease has become increasingly recognized in
North America (1), even in primary care settings (2).

Detection may be straightforward, but several pitfalls con-
tribute to under-diagnosis as well as over-diagnosis. Adult
celiac disease requires differentiation from other disorders,
some common, but not gluten-sensitive, because some mimic
its clinical and histological appearance. Rarely, celiac disease
can become refractory or, from the outset, resistant to treat-
ment. In these cases, more sinister disorders, such as lym-
phoma, may develop or may already be present.

Referred patients often have chronic diarrhea for more than
one month, with negative fecal studies for bacterial pathogens
and parasites. Medical texts provide algorithms on costly and
time-consuming diagnostic tests. Some are patient-dependent,
require timed collections and are difficult to do with laboratory

precision. Often, these may be circumvented with early endo-
scopic small bowel biopsies. Some may have no diarrhea or
weight loss. Instead, iron deficiency or altered chemistry values
(eg, low serum folate or albumin levels) occur. Alternatively, a
disorder closely linked to celiac disease may be initially diag-
nosed (eg, autoimmune thyroid disease, insulin-dependent dia-
betes and dermatitis herpetiformis). Finally, positive screening
blood tests (eg, antibodies to tissue transglutaminase) may lead
to suspicion of celiac disease. The pathological changes found
in celiac disease have been extensively detailed and illustrated
elsewhere with representative photomicrographs (3,4).

A definitive diagnosis is sometimes difficult because there
are many pitfalls. Because diagnosis is pathologically based, the
clinician may benefit from a ‘hands-on’ training experience in
intestinal biopsy interpretation and an ongoing interaction
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with expert pathologists. The critical imperative is communi-
cation of the clinical problem to pathologists and submission
of quality biopsies with their sites precisely noted to optimize
evaluation. A clinically relevant pathology report based on
the severity of architectural disturbance may be especially
valuable.

ENDOSCOPIC CHANGES IN CELIAC DISEASE

Endoscopic changes in celiac disease reflect the disappear-
ance of normal mucosal patterns. A smooth tubular surface,
with ‘scalloped’ or ‘ridged’ folds have been reported (5).
Similar changes have been described with wireless capsule
endoscopy (6). These are not specific to celiac disease and
occur in other disorders with duodenal involvement (ie,
Crohn’s disease) (7,8). Although macroscopic changes can
direct the site of biopsy (7), these may be limited and corre-
late poorly with biopsy changes, including severe ones.
Experienced endoscopists estimate that approximately 10%
of cases were diagnosed because screening duodenal biopsies
were performed during endoscopic evaluations, not because
endoscopic markers were found (9). Conversely, a ‘normal’
endoscopic appearance is not sufficient to exclude celiac dis-
ease. Newer small bowel methods may prove useful. Capsule
studies may help define the macroscopic extent of disease and
complications may be better appreciated (10,11). Double-
balloon enteroscopy may emerge as an even more effective
tool in selected situations because directed biopsy along the
length of the small bowel is possible (12) and pathological
changes may be identified that were previously missed by
capsule studies (13).

For clinical purposes, biopsies have been classified based on
the degree of disturbed architecture, along with specific diag-
nostic features (3). Several classification methods are avail-
able. Some (eg, Marsh classification) have found their way
into the clinical realm (14), but intraobserver agreement was
reduced (15). Multiple biopsies from separate sites are helpful
because some disorders reveal only focal changes in the small
bowel (eg, Crohn’s disease) (16), while others show diffuse, but

variably severe changes (eg, giardiasis). Sampling of normal-
and abnormal-appearing mucosa is also important, especially if
erosions or ulcers are present, because some microscopic
changes are best appreciated in less inflamed or reactive
mucosa (eg, malignant lymphoid cells). 

BIOPSY PREPARATION AND HANDLING

Endoscopic duodenal biopsies must be interpreted cautiously
because of their smaller size (compared with suction biopsies)
and their proximal location. Acceptable biopsy material may
be obtained for diagnostic evaluation, but larger biopsies are
better (17,18). Biopsies from the duodenal bulb may have
shorter villi with ‘pseudoflattened’ mucosa overlying Brunner’s
glands (ie, so-called ‘Brunner’s gland artifact’), but crypt
epithelial cell hyperplasia, which is typical of adult celiac dis-
ease, is not present. Also, biopsies showing ‘chronic duodeni-
tis’ or ‘nonspecific inflammation’ in the duodenal bulb could
be due to celiac disease but these usually reflect peptic-
related disease or drug-induced injury (eg, nonsteroidal anti-
inflammatory drugs). Indeed, a number of other diseases
should be considered (eg, Crohn’s disease), especially if
changes are found in the distal small bowel. 

Artifacts result from specimen handling in the endoscopy
suite or with laboratory processing. Technical trauma may be
due to the biopsy procedure (eg, so-called ‘biopsy crush arti-
fact’). These are more frequent if small specimens are obtained,
if multiple biopsies are obtained with a single pass to expedite
the speed of the procedure and if biopsies ‘tear tissue’ with dull
or traumatized forceps. Specimens teased from the forceps cup
with a narrow-gauge needle or toothpick should be transferred
gently to filter paper or monofilament mesh with a ‘mucosa
side-up’ orientation before immersion in a fixative. Specimens
should always be submitted in separate containers, each with
the precise small bowel site defined, not as a mixture of multi-
ple biopsies from different sites in a single container. 

Poor specimen orientation may also occur during paraffin
block preparation for serial sectioning. ‘Tangential artifact’
results may occur if sections are taken external to the biopsy
core. This artifact is also more prone to occur if multiple biop-
sies are embedded in a single block because individual biopsies
are technically difficult to precisely orient in the same plane,
even by an expert technician. While only a single biopsy may
be sufficient, multiple biopsies from different sites are optimal.
In special circumstances (eg, recurrent symptoms in estab-
lished celiac disease), biopsies from multiple sites along the
length of the small bowel, using a longer instrument (eg, a
hydraulic tube, colonoscope or double-balloon enteroscope),
may be required. In one study (19) with patients with celiac
disease along with lymphomas, only one of 88 biopsies had
malignant cells (19).

CLASSICAL CELIAC DISEASE

Diarrhea, weight loss and malabsorption commonly occur in
classical celiac disease. Pathological changes are typically pres-
ent in the proximal small bowel (Table 1). Usually, a ‘severe
(‘flat’) mucosal lesion’ is found (Figures 1 and 2). Indeed, the
most common cause of a severe mucosal lesion in western
countries is celiac disease (3). Similar changes have been
labelled the ‘flat destructive’ or ‘Marsh type 3 lesions’ (14).
Villi are absent or rudimentary. Increased lamina propria lym-
phoid cell elements (specifically plasma cells and lymphocytes)
and increased intraepithelial lymphocytes are seen. Surface
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TABLE 1
Biopsy changes in adult celiac disease

Severe (‘flat’) lesion

Absent or rudimentary villi, crypt epithelial hyperplasia (not hypoplasia), 

increased crypt epithelial cell mitotic index, increased lymphoid cell 

content of the lamina propria, intra-epithelial lymphocytosis, cuboidal 

(rather than columnar) epithelial cells

Other terms include crypt hyperplastic (not hypoplastic) villous atrophy

Similar to ‘flat destructive’ or ‘Marsh type 3’ lesion

Moderate lesion

Similar abnormalities, but changes are not as pronounced, with only limited, 

but definite, alterations in villous architecture

A form of variably severe architectural disturbance 

Similar to ‘infiltrative hyperplastic’ or ‘Marsh type 2’ lesion

Mild lesion

Villi remain unaltered or only minimally changed in size with a loss of 

epithelial cell polarity and marked increase in intraepithelial lymphocytes

Lamina propria cellularity may be marginally increased

A form of variably severe architectural disturbance 

Similar to ‘infiltrative’ or ‘Marsh type 1’ lesion
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epithelium is more cuboidal (rather than columnar). Crypt
epithelial cell hyperplasia occurs along with an increased
mitotic index. Subcellular changes (eg, increased epithelial
vacuolization) and altered glycocalyx (ie, shown with lectins)
may occur (20). With a strict gluten-free diet, these changes
revert toward normal (Figure 3). Comparable proximal small
bowel sites will eventually show histological improvement,
although prolonged periods may be needed, particularly in
older adults (21). Villi reappear and crypt mitotic indices nor-
malize. Lamina propria cellularity and numbers of intraepithe-
lial lymphocytes become reduced toward normal.

In some, lesser degrees of altered villous architecture occur
(3). Due to an increased use of serological screening tests,
these are frequently appreciated (ie, the so-called ‘celiac ice-
berg’). With the ‘mild lesion’, villi remain largely unchanged
or minimally altered. Abnormal epithelium may be seen with
loss of polarity and increased intraepithelial lymphocytes.
Changes are similar to the ‘infiltrative’ or ‘Marsh 1 lesion’
(14). For the ‘moderate lesion’, definite villous architectural
changes occur. These may be classified as an ‘infiltrative hyper-
plastic’ or ‘Marsh 2’ lesion (14). Variably severe changes may
be present in celiac disease, dermatitis herpetiformis (22,23)
and intestinal lymphoma (24,25). Similar findings are reported
in asymptomatic first-degree relatives (26).

Less severe architectural changes should prompt investiga-
tion for a nonceliac cause, including infections (eg, giardiasis
and cryptosporidiosis). Epithelial lymphocytosis alone, with
normal small bowel architecture may show a favourable clini-
cal response to a gluten-free diet (approximately 10%), sug-
gesting that increased intraepithelial lymphocyte counts may
indicate adult celiac disease (27). Some have reported that
diagnosis may even be possible without these changes, using
only immunohistochemical markers to label intraepithelial
lymphocytes (28-30). 

Small bowel changes in adult celiac disease also occur in
another dimension – along the length of the small bowel.
Previously, these were detected using suction instruments to
procure biopsies in the more distal small bowel (eg, a multipur-
pose tube for multiple same-site biopsies and a Quinton

hydraulic tube for different sites). Newer technologies now
permit further visualization along the length of the small intes-
tine, including some emerging methods (eg, capsule and
double-balloon enteroscopic studies). 

Changes along the length of the small bowel in patients
with celiac disease are important. First, their extent, rather
than their severity, correlates better with clinical status. In
classical celiac disease with diarrhea, malabsorption and
weight loss, severe changes may extend beyond the proximal
jejunum. In the ileum, variably severe, often patchy changes
may also occur or the mucosa may be normal. Interestingly,
even with a malignant ileal lymphoma (and coexisting adja-
cent normal ileal mucosa), severe biopsy changes were still
present in the proximal intestine (24). Conversely, ileocolono-
scopic biopsies cannot exclude adult celiac disease and rarely, if
ever, are diagnostic. However, increased ileal intraepithelial
lymphocyte counts should prompt proximal small bowel biop-
sies to exclude celiac disease (31,32). Possibly, this ‘proximal-
to-distal gradient’ in severity of the pathological changes
reflects higher concentrations of dietary gluten (or its derivative
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Figure 1) Severe ‘flat’ mucosal lesion shown in a biopsy section from
the region of the Trietz ligament. Villi are rudimentary and atrophic,
with elongated hyperplastic crypts. The cellularity of the lamina propria
is increased and numerous crypt mitotic figures are seen. These changes
are characteristic of, but not specific to, adult celiac disease (hema-
toxylin and eosin stain; original magnification ×75)

Figure 2) Higher power view of the same biopsy shown in Figure 1.
Increased numbers of intraepithelial lymphocytes are seen (hematoxylin
and eosin stain; original magnification ×250)

Figure 3) Post-treatment small intestinal biopsy section from a simi-
lar biopsy site shown in Figures 1 and 2, obtained eight weeks after ini-
tiation of a strict gluten-free diet. There is normalization of the
abnormal architectural changes. Villi are elongated with shorter crypts.
Fewer mitotic figures are seen. Lamina propria cellularity is markedly
reduced. Epithelial cells are more columnar and intraepithelial lympho-
cyte numbers are reduced. This gluten-free diet response is character-
istic of biopsy-defined celiac disease (hematoxylin and eosin stain;
original magnification ×75)
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peptides) in the proximal small bowel. Alternatively, these
could represent ‘indirect’ changes, reflecting immune-
mediated effects driven by recirculating memory T-cells (33).
Second, earlier studies showed that most of the distal ileum in
celiac disease is still exquisitely sensitive to gluten peptides
infused through long intestinal tubes (34). With extensive dis-
ease, diarrhea and malabsorption of many nutrients may result.
With less extensive involvement, deficits may be limited and
diarrhea or weight loss may not be evident. In some, only iso-
lated iron deficiency may be present, due in part to the major
localization of celiac disease in the duodenum, the principal
site for iron absorption. Third, a gluten-free diet causes clinical
improvement (ie, resolution of diarrhea and weight gain) that
reflects improved absorption along the length of the small
bowel. Concomitant with this improved clinical state, how-
ever, the resolution of histological changes occurs first in the
distal and later, in the proximal small bowel. To verify the
response to a gluten-free diet, prolonged periods of gluten
restriction may be required, even months or years, before nor-
malization of the proximal duodenal mucosa can be docu-
mented (35). Biopsies from duodenal sites after a patient has
been on a strict gluten-free diet for only a limited period of
time may not be sufficient to show a histological response,
even if clinical improvement occurs. Some patients may be
erroneously diagnosed with ‘refractory’ celiac disease even
though the expected diet-induced response has started, but
only in the distal small bowel.

CRITERIA FOR CELIAC DISEASE DIAGNOSIS
A clinical diagnosis of celiac disease requires that two specific
criteria be fulfilled: first, typical biopsy changes of untreated
celiac disease in the proximal small bowel should be present;
and second, dietary gluten restriction should lead to improve-
ment. Most often, in adults, an improved clinical state with
resolution of diarrhea and weight gain may be sufficient to
provide a convincing clinical diagnosis. In some, however,
with a paucity of symptoms, additional biopsies may be needed
to show pathological improvement in the small bowel.
Importantly, more than 50% of celiac disease patients would
now be classified as overweight or obese (36). In these
patients, weight gain also occurrs with a gluten-free diet (36).
Serological tests (eg, antibodies to endomysium or tissue trans-
glutaminase) are useful to screen for adult celiac disease, but
are not adequate for diagnosis alone (37). Moreover, these tests
should not be used as the sole method to monitor intestinal
recovery (38,39). Falsely negative serological tests do occur.
Some are due to an associated serum immunoglobulin A defi-
ciency (40). If an adult with chronic diarrhea or malabsorption
is clinically suspected of having celiac disease, then small
bowel biopsy should be done to exclude the disorder, even
without serological results. If serological screening tests are
positive, a biopsy should be taken to determine whether the
serologically based suspicion of celiac disease was correct,
because false-positive results also occur. Some seropositive
patients may have entirely normal small bowel biopsies (with
no increase in intra-epithelial lymphocytes) indicating that
true false-positives occur (41). 

OCCULT AND LATENT CELIAC DISEASE
Diagnosis of celiac disease may be delayed, even into late adult
years (42). Severe histological changes may be documented,
but only in the most proximal small bowel. In some with occult

(or ‘silent’) celiac disease, only isolated deficiencies of specific
nutrients (ie, iron, folic acid and calcium) may develop with-
out diarrhea or weight loss (42,43). Others have dermatitis
herpetiformis (22,23), autoimmune forms of thyroid disease
(44), insulin-dependent diabetes (45), small intestinal carci-
noma (46) or lymphoma (47,48). Usually, T-cell lymphomas
occur in intestinal sites (47) but nonintestinal sites may also
harbour lymphomas in cases of occult celiac disease, such as
the liver and spleen (ie, hepatosplenic lymphoma) (48), and
the thyroid gland (49). Rarely, a dramatic presentation may
occur with free intestinal perforation due to a complicating
malignant lymphoma (50). Celiac disease occurs with ‘new’
forms of inflammatory mucosal disease, including collagenous
colitis (51), lymphocytic colitis (52), lymphocytic sclerosing
cholangitis (53), and collagenous and lymphocytic gastritis
(54,55). Although clinically and pathologically heteroge-
neous, all share a common histological feature with celiac dis-
ease – increased numbers of intraepithelial lymphocytes (56).
Interestingly, serological testing for endomysial or tissue trans-
glutaminase antibodies has failed to increase detection of
celiac disease in either lymphocytic or collagenous colitis (57).
Moreover, feeding diets that are high in gluten to patients with
lymphocytic colitis does not elicit small bowel biopsy changes
of celiac disease (58). However, in consecutive collagenous
colitis cases, more than 20% of patients had celiac disease (59). 

Another adult form is latent celiac disease, initially
reported in dermatitis herpetiformis (60) and later, in small
bowel lymphoma (25). In latent disease, the architecture of
the small intestine was normal. However, a high-gluten diet
provoked pathological changes of variable severity, indicating
that the small bowel mucosa was gluten-sensitive. These
changes have not been detected in normal volunteers fed sim-
ilar gluten-containing diets. Moreover, these gluten-induced
small bowel changes in latent celiac disease were also shown to
respond to treatment with a gluten-free diet.

A clinical pitfall may be caused by a report of ‘minimal’ or
‘mild’ change, ‘compatible with (or consistent with) celiac
disease’. If symptoms or laboratory tests characteristic of mal-
absorption are evident, there should be more than ‘mild’ or
‘nonspecific’ biopsy changes. Epithelial lymphocytosis alone,
without architectural change is not sufficient. Instead, if only
minimal changes are present, a number of possibilities should
be considered. First, celiac disease could be present, but some
other disorder might be responsible for the symptoms.
Second, normal mucosa could have been labelled incorrectly
with mild changes. The results of a false-positive histological
diagnosis of celiac disease are not minimal. Major lifestyle
adjustments and increased costs of maintaining a gluten-free
diet result. There are also other future considerations
(eg, bone demineralization and risk of lymphoma). Some
patients with only mild or moderate villous architectural
changes could still have celiac disease (28,61). However, a
definitive diagnosis requires that the mucosal changes are
gluten-sensitive. Gluten challenge may be helpful if only lim-
ited or mild abnormalities are initially present (62). Some
with symptoms attributed to gluten ingestion (or more likely,
wheat) have normal small bowel biopsies. Often, despite
reintroduction of dietary gluten, even for prolonged periods,
small bowel biopsies remain normal. In these cases, some
other cause is responsible for symptoms, such as a functional
disorder. A diagnosis of celiac disease cannot be established
without evidence of gluten-sensitive mucosal changes.
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OTHER CAUSES OF SEVERE (‘FLAT’) OR

VARIABLY SEVERE LESIONS
Other causes of severe or variably severe small bowel biopsy
lesions may be associated with diarrhea or malabsorption
(Tables 2 and 3). However, only celiac disease responds to a
gluten-free diet. Oats may be safely consumed (63), but can
also be contaminated by other grains. In addition, oats alone
may induce abnormalities in villous architecture (64). 

Infections can produce severe changes. However, these usu-
ally respond to antibiotics and are temporary. Occasionally in
adults, but more often in children, severe changes may occur
without detection of an infection. Possibly, these are due to an
undetected viral agent or an infection that spontaneously
resolved without treatment (65-67). In adults, variable
changes may also occur. For example, in cases of giardiasis,
which is a common protozoan infection, up to 15% of patients
may have changes that are so architecturally abnormal that
they mimic the severest changes found in celiac disease, at
least until the organisms are actually recognized (either in fecal
or biopsy specimens).

Other protozoans should also be routinely excluded. A def-
inition of the adult forms, their trophozoites or an intracellular
part of the life cycle may lead to a diagnosis (eg, Isospora belli,
Cryptosporidium parvum, Cyclospora cayetanensis and other
microsporidians (ie, Enterocytozoon bieneusi). Some infections
occur with immune deficiency syndromes following trans-
plants or HIV infection (68). Multiple agents may make a def-
inition of the precise cause of pathological changes impossible.
Parasites may also cause severe changes, but distinctive agents
are usually present (eg, Strongyloides stercoralis, hookworm,
Schistosoma or Capillaria species). In some cases, histopatholog-
ical changes may mimic eosinophilic enteritis, a diagnosis that
is only established after exclusion of parasites. Viral agents
(ie, cytomegalovirus) may be seen in the small bowel, often
with immune compromise (69). HIV-infected patients may
display a wide array of mucosal changes, from severe to variably
severe alterations. It is not certain whether the viral agent per
se causes pathological changes, or whether changes are indi-
rect, possibly related to immunological dysfunction, malnutri-
tion or some other infection (68). Fungal agents, including
Candida species and histoplasmosis, can also be detected in the
small bowel (70). Small intestinal stasis (or contamination)
syndromes (ie, bacterial overgrowth) that are associated with

altered motility may cause severe architectural changes.
Distinctive findings also occur with Mycobacterium avium-
intracellulare infection with clusters of foamy macrophages con-
taining acid-fast organisms leading to an expanded lamina
propria (71,72). These changes are reminiscent of Whipple’s
disease with distended lacteals due to periodic acid-Schiff
stain-positive macrophages, except that with Whipple’s dis-
ease, acid-fast stains are negative. 

Other disorders may cause diarrhea and/or malabsorption
with severe or variably severe architectural changes. In some
disorders, distinct features are evident, such as lymphoma, lym-
phangiectasia (73), macroglobulinemia (74), amyloidosis (75),
abetalipoproteinemia (76), some lipid storage disorders, such
as Fabry disease (77), radiation injury and drugs (eg, triparanol,
neomycin, busulfan, methotrexate, sulindac and azathioprine
(78,79). Although Crohn’s disease may cause a granulomatous
mucosal reaction (80), a severe mucosal biopsy lesion without
granulomatous change, similar to untreated celiac disease, may
occur in the proximal small bowel (16). In cases of Crohn’s dis-
ease, these findings fail to improve with a gluten-free diet.

REFRACTORY CELIAC DISEASE
In celiac disease, diarrhea or malabsorption may recur. Even
though improved histology may have been initially defined
after a gluten-free diet, severe and diffuse pathological changes
redevelop. In most patients, diet compliance has been poor.
Alternatively, gluten ingestion was inadvertent. Gluten is ubiq-
uitous, recognized only later in some ingested items (eg, pill
capsules and communion wafers). Possibly, tolerance to specific
toxic gluten peptides varies among different individuals or a
minimum threshold exists in some populations (81).

Adult celiac disease
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TABLE 2
Adult sprue syndromes

Disorder Treatment

Celiac disease* (classical, occult, latent) Gluten-free diet

Oats-induced villous atrophy Oats restriction

Refractory sprue (refractory celiac disease) Not known

Collagenous sprue Not known

Mesenteric lymph node cavitation syndrome Not known

Other protein injury (soy, milk or other protein) Delete specific 

protein

Unclassified sprue (sprue-like intestinal disease) Not known

Each of these adult sprue syndromes may cause severe (‘flat’) or variably
severe biopsy lesions. Refractory celiac disease requires evidence of an ini-
tial response to a gluten-free diet. In patients with unclassified sprue (or
sprue-like intestinal disease), no response to a gluten-free diet was docu-
mented. *Other terms for celiac disease include gluten-sensitive enteropathy
or celiac sprue

TABLE 3
Causes of sprue-like biopsy changes

Disorder Treatment

Infectious disorders

Infectious gastroenteritis (rarely in adults) Spontaneous resolution

Infections (eg, parasite, protozoan or Treat specific infection

mycobacteria)

Tropical sprue Antibiotics and folic acid

Stasis syndrome (contaminated bowel Antibiotics

syndrome)

Whipple’s disease Antibiotics

Deficiency syndromes

Nutrients (zinc, vitamin B12 and folic acid) Replace specific nutrient

Kwashiorkor and malnutrition syndromes Adequate dietary protein

Immunodeficiency syndromes Not known; treat infections

Others

Intestinal lymphangiectasia Not known

Crohn’s disease (including the duodenum) Treat symptoms; cause 

unknown

Graft versus host disease Graft rejection therapy

Immunoproliferative disease (lymphoma) Usually chemotherapy

Macroglobulinemia Usually chemotherapy

Zollinger-Ellison syndrome with increased Antisecretory therapy

acid

Drug-induced small bowel injury Remove offending agent

(eg, nonsteroidal anti-inflammatory drugs)
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Alternatively, a superimposed infection or deficiency of one or
more nutrients (eg, folic acid and zinc) causes independent mor-
phological changes. In long-standing celiac disease, pancreatic
exocrine insufficiency may also occur, especially if severe con-
comitant malnutrition is present (35). Retracing the steps that
led to the original diagnosis may be necessary to ensure that the
initial diagnosis was correct. Finally, another disorder (eg, col-
lagenous colitis) or a sinister complication (ie, lymphoma) (82)
could cause recurrent symptoms. 

Rarely, an unusual disorder – collagenous sprue – may com-
plicate celiac disease (83). Panmalabsorption with diarrhea,
weight loss, electrolyte abnormalities and marked nutritional
disturbance occur, and mucosal biopsies show a pathologically
distinctive subepithelial band of collagen. Some need long-
term support with parenteral nutrition to survive. Antibodies
to endomysium in collagenous sprue provide an immunological
link to celiac disease (84). Rarely, lymphoma may also super-
vene (85,86). 

Occasionally, an unusual syndrome may complicate celiac
disease with recurrent small bowel changes of variable severity,
splenic hypofunction and mesenteric lymph node cavitation
(87). In this disorder, lymphoma has also been recorded (19).

UNCLASSIFIED SPRUE OR SPRUE-LIKE

INTESTINAL DISEASE
Unclassified sprue (or sprue-like intestinal disease) refers to a
severe (‘flat’) or variably severe (moderate or mild) mucosal
lesion that has not shown responsiveness to gluten restriction.

Some have been labelled ‘refractory celiac disease’, usually
because repeated small bowel biopsies remain abnormal
despite a gluten-free diet. However, in some, dietary compli-
ance has been difficult to prove. Evidence of failed histological
improvement is marginal, often based largely on endoscopic
duodenal biopsies alone. This group likely represents a hetero-
geneous collection of small bowel disorders, a ‘wastebasket
group’ with no defined cause. Some possibly represent the
‘atrophic hypoplastic’ or ‘Marsh 4 lesion’ described elsewhere
(14). Most remain symptomatic with malabsorption and weight
loss, and do not appear to respond to a gluten-free diet. Some
may have a ‘clinically resistant form’ of celiac disease, while oth-
ers prove to have a difficult-to-diagnose lymphoma (3). In some
with ‘refractory sprue’, an abnormal subset of intraepithelial
lymphocytes with morphologically normal, but phenotypically
abnormal lymphocytes was reported (88,89). Additional studies
are needed to determine whether these intriguing findings rep-
resent a prognostic marker of later lymphoma development.

CONCLUSIONS
Celiac disease is a chronic intestinal disorder that is estimated
to affect approximately 0.5% to 1% of the North American
population. Awareness has increased, but celiac disease still
remains markedly under-diagnosed. This may change in the
near future due, in part, to the emerging interest in new, poten-
tially alternative treatments to the expensive and inconven-
ient gluten-free diet (90). Accurate diagnoses of celiac disease
will be essential.
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