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Biopsy specimens from the terminal ileum of 32
patients with the histopathological diagnosis of
lymphocytic colitis or collagenous colitis and 11
control individuals were evaluated for the presence
or absence of ileal mucosal abnormalities and for
the number of intraepithelial lymphocytes, assessed
by immunohistochemical stains for the pan T-cell
marker, CD3. We found that the mean CD3 counts
in patients with lymphocytic/collagenous colitis
were significantly higher than those in the control
group. Seven of 14 patients with collagenous colitis
and 14 of 18 patients with lymphocytic colitis re-
vealed an increase in intraepithelial T lymphocytes
when compared with the control group (P � .001).
Other notable changes included ileal villous atrophy
in one case of lymphocytic colitis and in three cases
of collagenous colitis and epithelial damage with
thickened subepithelial collagen in two cases of col-
lagenous colitis.
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Lymphocytic colitis (1–4) and collagenous colitis (1,
3–7) consist of a spectrum of related clinicopatho-
logical entities. Collagenous colitis primarily affects
middle-aged and older women, who present with
prolonged watery diarrhea. Patients with lympho-
cytic colitis also present with prolonged watery di-
arrhea, but unlike those with collagenous colitis,
the condition affects both genders of all ages. Pa-

tients with lymphocytic and collagenous colitis are
usually normal by colonoscopic examination. Be-
cause the diagnosis requires microscopic evalua-
tion of the colonic mucosa, the term microscopic
colitis has also been used by some (2, 8). In both
conditions there is an increase in lymphocytes
within the epithelium of the surface and within the
crypts (2). This characteristic feature is frequently
accompanied by surface epithelial degeneration
and increased chronic inflammation in the lamina
propria. Evidence of chronic mucosal injury, such
as crypt distortion and architectural disarray, is
generally lacking (9). However, subepithelial colla-
gen thickening is seen only in collagenous colitis (1,
3–7).
In normal subjects, 80–90% of colonic and ileal

intraepithelial lymphocytes are T cells (9, 10), and
5–40% of these are of the �� subtype (11). Mosnier
et al. (12) showed that the colonic intraepithelial
lymphocytes in lymphocytic and collagenous colitis
are CD3�/CD8� T cells. The terminal ileum can be
affected by many inflammatory conditions that pri-
marily involve the colon. Identification of ileal in-
flammation may be significant in distinguishing
certain inflammatory conditions such as ulcerative
colitis and Crohn disease. Prior studies of lympho-
cytic and collagenous colitis have identified abnor-
mal findings in the duodenum (13, 14) and jejunum
(15–19), but only a few studies have described the
changes in the mucosa of the terminal ileum (1, 7,
12, 20–24). In these studies, the terminal ileum has
been shown to have normal morphological features
(1, 12) or to demonstrate variable degrees of villous
atrophy (7, 21, 23, 24) with or without thickening of
the subepithelial collagen table (20, 22; Table: 1).
Specific quantitative references to the intraepithe-
lial lymphocyte population are limited (12).
We report on the ileal mucosal findings of 18

patients with lymphocytic colitis and 14 patients
with collagenous colitis and compare them with a
control group of 11 subjects.
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MATERIALS AND METHODS

Via a computer-assisted search of the surgical
pathology files at Fletcher Allen Health Care we
identified 18 patients with biopsy-proven lympho-
cytic colitis and 14 patients with biopsy-proven col-
lagenous colitis in whom ileal biopsies were also
included in the initial workup. Eleven adult patients
with histologically normal biopsies from the termi-
nal ileum and colon were chosen as controls. Most
of the control population was being investigated for
a history of diarrhea. Patients with a diagnosis of
inflammatory bowel disease or colon cancer and
pediatric patients were excluded from the control
population.

All biopsies were received in Hollande fixative
and embedded in paraffin blocks. The original di-
agnosis was confirmed by reviewing the
hematoxylin-eosin stained slides. From each of the
terminal ileum blocks, a section was stained with
CD3, a pan T-cell marker (polyclonal, DAKO), using
the avidin-biotin detection method. Masson
trichrome stain was performed on selected cases to
highlight the subepithelial collagen table.

The slides were reviewed individually by three
pathologists (VP, TDT, and SCL). Two of the pathol-
ogists (TT, SCL) were blinded to the original
diagnosis.

Light Microscopy
The terminal ileum was evaluated for the number

of lymphocytes per 100 enterocytes, employing the
CD3 immunostain and counting a total of 500 en-
terocytes. Counts were performed from areas away
from mucosa containing lymphoid aggregates. The
terminal ileum biopsies were also assessed mor-
phologically on the hematoxylin and eosin–stained
sections for architectural distortion and presence of
apoptosis in the form of nuclear remnants.

Duodenal biopsies were available for review in
eight patients (four with lymphocytic colitis and
four with collagenous colitis).

Statistical Analysis
A mean lymphocyte count per 100 enterocytes

was computed for each patient. Mean counts for

the three groups were compared via analysis of
variance, using Tukey’s test to adjust for multiple
pairwise comparisons. Intraepithelial lymphocyto-
sis was defined as more than or equal to twice the
standard deviation of the mean intraepithelial lym-
phocyte count/100 enterocytes of the control pop-
ulation. The Fisher exact test was used to compare
the intraepithelial lymphocytosis.

RESULTS

The mean age of patients with lymphocytic colitis
was 59 years (range, 32–59 y), whereas that of pa-
tients with collagenous colitis was 63 years (range,
35–84 y), compared with the control group, whose
main age was 44 years (range, 32–59 y). The inter-
observer agreement of the lymphocyte count
among the three investigators was excellent (reli-
ability coefficient � 0.79).

In the control group, there were four males and
seven females. The mean intraepithelial lympho-
cyte count per 100 enterocytes was 8.2 (range, 4.7–
14.7; Table 2). The mucosa of one patient in the
control group revealed intraepithelial lymphocyto-
sis, with 14.7 lymphocytes per 100 enterocytes but
without associated features of epithelial injury. Cor-
responding colonic biopsies in this patient failed to
reveal any evidence of colitis. This patient was be-
ing treated for psoriasis. The remaining 10 ileal
biopsies were normal. Duodenal biopsies were not
available for study in the control group.

There were 4 males and 14 females in the lym-
phocytic colitis group. The mean intraepithelial
lymphocyte count/100 enterocytes was 22.3 (range:
9.3–45.7; Figs. 1, A–B). Of the 14 cases with intra-
epithelial lymphocytosis, 1 case demonstrated vil-
lous atrophy and degeneration of the surface epi-
thelium (Fig. 2). Another showed mild damage to
the surface epithelium but without villous blunting.
The remaining 16 cases showed normal surface ep-
ithelium and normal villous architecture (Table 2).

All 14 patients with collagenous colitis were fe-
males. The mean intraepithelial lymphocyte count
per 100 enterocytes was 16.7 (range, 8.3–29.7; Table
2). The ileum in 7 patients revealed intraepithelial
lymphocytosis. The surface epithelium was normal

TABLE 1. Studies of Lymphocytic/Collagenous/Microscopic Colitis Including the Terminal Ileum

Reference Year Colon Histology (Number of Cases) Ileum Histology (Number of Cases)

Kingham et al. (1) 1982 Microscopic colitis (6) Normal (3/6)
Lewis et al. (20) 1991 Collagenous colitis (1) Increase in subepithelial collagen table (1)
Larvol et al. (21) 1991 Lymphocytic colitis (1) Ileal villous atrophy (1)
Meier et al. (22) 1991 Collagenous colitis (1) Increase in subepithelial collagen (1)
Einarsson et al. (23) 1992 Lymphocytic colitis (1) Ileal villous atrophy (1)
Veress et al. (7) 1995 Lymphocytic colitis (1);

lymphocytic colitis � collagenous colitis (1)
Primary villous atrophy (2)

Mosnier et al. (12) 1996 Lymphocytic colitis (1); collagenous colitis (4) Normal (5)
Marteau et al. (24) 1997 Microscopic colitis (3) Primary ileal villous atrophy (3)
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in 11 patients. Surface epithelial damage and villous
atrophy were seen in 3 patients. Of the 2 cases with
villous atrophy, 1 showed a thickened subepithelial
collagen table (Fig. 3).

None of the ileal biopsies in the three groups
revealed morphological evidence of increased apo-
ptosis in the form of nuclear remnants. Blood and
lymphatic vessels appeared normal in all three
groups.

The mean CD3 counts for the lymphocytic colitis
(22.3) and collagenous colitis (16.7) groups were
significantly higher than those in the control group
(8.2; P � .05). The mean CD3 count was marginally
higher in the LC group (22.3) than in the CC group
(16.7), but this difference was not statistically sig-
nificant. Intraepithelial lymphocytosis was more
common in the LC and CC patients than in the

controls (present in 78%, 50%, and 9% of patients,
respectively, P � .001)

Duodenal biopsies from eight patients with lym-
phocytic colitis/collagenous colitis were reviewed
(Table: 3). Three patients had a diagnosis of celiac
sprue, and mucosal changes typical of sprue were
present in these three patients (two patients with
lymphocytic colitis and one patient with collage-
nous colitis). Chronic nonspecific duodenitis was
noted in one patient with lymphocytic colitis, and
one patient with collagenous colitis showed in-
creased thickness of the subepithelial collagen table
of the duodenum. Duodenal biopsies were normal
in one patient with lymphocytic colitis and in two
patients with collagenous colitis.

FIGURE 1. Terminal ileum showing intraepithelial lymphocytes in a patient with lymphocytic colitis. A, hematoxylin and eosin stain. B,
immunohistochemical stain for T cells, CD3 (DAKO).

FIGURE 2. Terminal ileum with villous atrophy and increase in
intraepithelial lymphocytes in a patient with lymphocytic colitis.

FIGURE 3. Terminal ileum with increase in subepithelial collagen
table in a patient with collagenous colitis. Masson trichrome stain.

TABLE 2. Pathological Features of the Terminal Ileum in the Three Groups

Number of Patients Lymphocytic Colitis (18) Collagenous Colitis (14) Control Terminal Ileum (11)

Mean lymphocyte count/100
epithelial cells (�/� SD)

22.3 (�/�10.2) 16.7 (�/�6.1) 8.2 (�/�2.9)

Intraepithelial lymphocyte �
2 SD of mean of control

14 (78%) 7 (50%) 1 (9%)

Villous atrophy 1 3 0
Epithelial damage with loss

of mucin
2 3 0

Mild increase in subepithelial
collagen

1 2 0
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DISCUSSION

There are relatively few studies describing the
changes in the terminal ileum in patients with lym-
phocytic and collagenous colitis (7, 12, 20–24).
However, intraepithelial lymphocytosis in the ter-
minal ileum has not yet been described in these
patients. Lewis et al. (20) in 1991 first reported on
the involvement of the terminal ileum in a patient
with collagenous colitis. Damage to the surface ep-
ithelium with broadening of the villi was noted
along with a thickened subepithelial collagen table.
Larvol et al. (21), described a patient with lympho-
cytic colitis and ileal villous atrophy. In 1991, Meier
et al. (22) recorded the association of collagenous
duodenitis and collagenous ileitis in a patient with
collagenous colitis. One of our patients showed
similar findings. Kingham et al. (1), in their original
description of microscopic colitis, reported normal
mucosa in the terminal ileum of three patients.

In normal subjects, 80–90% of colonic intraepi-
thelial lymphocytes are of the CD3�, CD8� T-cell
phenotype (12). In an immunohistochemical study
of lymphocytic and collagenous colitis by Mosnier
et al. (12), the terminal ileum was biopsied in four
of eight patients with collagenous colitis, in one of
four patients with lymphocytic colitis, and in five
controls without colitis. The intraepithelial lympho-
cytes in lymphocytic and collagenous colitis were
CD3� CD8� cytotoxic/suppressor T cells bearing
the �� T-cell receptor. The number of ileal intra-
epithelial lymphocytes was reported to be identical
to that of the control population.

In the present series, lymphocytic and collage-
nous colitis were associated with significant in-
crease in ileal intraepithelial lymphocytes com-
pared with the case of control group. These
lymphocytes are T cells, as shown by immunohis-
tochemical staining with CD3. Intraepithelial lym-
phocytosis was identified in 78% of patients with
lymphocytic colitis and in 50% of patients with
collagenous colitis. As suggested by Lewis et al. (20),
this process may represent a continuation of the
disease into the terminal ileum from the colon,
similar to the “backwash ileitis” phenomenon seen
in ulcerative colitis. However, the changes in the
duodenum in some of the patients would not be
explained by this theory alone.

A close association between lymphocytic and col-
lagenous colitis and celiac sprue has been seen in

some patients (25–30). It is now recognized that the
intraepithelial lymphocytes may have a role in the
putative immunopathology of celiac sprue (31). Pa-
tients with celiac disease manifest a striking in-
crease in the proportion of �� T cells relative to ��
T cells in the intraepithelial region of the small
intestinal mucosa (11, 31). Robert et al. (30), in a
follow up study of 10 patients with refractory celiac
sprue, found collagenous sprue to be a distinctive
histological marker for refractory disease in 5 of the
10 patients. Of three patients with collagenous
sprue who had colonoscopic examinations, two had
findings of collagenous colitis, and a third patient
had a focally prominent basement membrane that
was not considered to be diagnostic of collagenous
colitis. Wolber et al. (28) have shown that sprue-
associated colonic lymphocytosis and lymphocytic
colitis are histologically indistinguishable. Two of
our patients with lymphocytic colitis and another
with collagenous colitis had documented abnor-
malities of the duodenum typical of celiac sprue.
This suggests that lymphocytic and collagenous co-
litis may, in fact, be representative of a more gen-
eralized disease of the gut, involving both the large
and the small intestines. Presumably, the increased
numbers of intraepithelial lymphocytes in these or-
gans represent an immunogenic response in indi-
viduals sensitized to luminal antigens, analogous to
gluten sensitivity of celiac sprue patients. Large
studies that include biopsies from multiple sites in
the gut and clinical follow-up are warranted.

Seven cases of primary ileal villous atrophy have
been described in the literature in association with
microscopic/lymphocytic/collagenous colitis (7, 20,
23, 24). Larvol et al. (21) and Einarsson et al. (23)
each described primary ileal villous atrophy in a
patient with lymphocytic colitis. Two patients with
primary ileal villous atrophy and lymphocytic coli-
tis were described by Veress et al. (7). One patient
also showed features of collagenous colitis. Mar-
teau et al. (24) described three cases of primary ileal
villous atrophy associated with microscopic colitis
and suggested a shared pathogenesis. In the
present study, one patient with lymphocytic colitis
and three patients with collagenous colitis showed
features of ileal villous atrophy. This association
needs to be further clarified.

In summary, this immunohistochemical study
showed intraepithelial lymphocytosis of the termi-

TABLE 3. Morphological and Immunohistochemical Features of the Duodenum with Corresponding Intraepithelial

Lymphocyte Counts in the Terminal Ileum in Patients with Lymphocytic/Collagenous Colitis

Morphological Features in Duodenum
Lymphocytic Colitis (4 Cases)/%
Ileal Intraepithelial Lymphocyte

Collagenous Colitis (4 Cases)/%
Ileal Intraepithelial Lymphocytes

No pathological features 1/15.6 2/27.6, 16.0
Villous atrophy with increased duodenal intraepithelial lymphocytes 2/34.6, 18.6 1/22.3
Chronic nonspecific duodenitis 1/25.68 0
Increase in subepithelial collagen 0 1/13.6
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nal ileum, with or without epithelial damage, in
patients with lymphocytic/collagenous colitis.
There may be changes in the duodenum that sug-
gest celiac sprue. Hypersensitivity to intraluminal
agents similar to that seen with celiac sprue may
represent the fundamental pathogenetic mecha-
nism. [16–18]
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