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Abstract

AIM: To determine the incidence of appendiceal Crohn’s
disease (CD) and to summarize the characteristic histo-
logic features of appendiceal CD.

METHODS: We reviewed the pathology files of 2179
appendectomy specimens from January 2007 to May
2013. The computer-assisted retrieval search facility
was utilized to collect specimens. We selected those
cases that were diagnosed as CD or chronic granulo-
matous inflammation and defined the final diagnosis
according to the histologic findings of CD, including
transmural lymphocytic inflammation, non-caseating
epithelioid granulomas, thickening of the appendiceal
wall secondary to hypertrophy of muscularis mucosa,
mucosal ulceration with crypt abscesses, mucosal fis-
sures, and fistula formation.

RESULTS: We found 12 cases (7 male and 5 female
patients, with an average age of 29.8 years) of appen-
diceal CD. The incidence of appendiceal CD was 0.55%.
The chief complaints were right lower quadrant pain,
abdominal pain, lower abdominal pain, and diarrhea.
The duration of symptom varied from 2 d to 5 mo.
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The histologic review revealed appendiceal wall thicken-
ing in 11 cases (92%), transmural inflammation in all
cases (100%), lymphoid aggregates in all cases (100%),
epithelioid granulomas in all cases (100%), mucosal ul-
ceration in 11 cases (92%), crypt abscesses in 5 cases
(42%), perforation in 2 cases (17%), muscular hypertro-
phy in 1 case (8%), neural hyperplasia in 5 cases (42%),
and perpendicular serosal fibrosis in 8 cases (67%).

CONCLUSION: A typical and protracted clinical course,
unusual gross features of the appendix and the charac-
teristic histologic features are a clue in the diagnosis of
appendiceal CD.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Appendiceal Crohn’s disease (CD) is relatively
rare and is indistinguishable from acute appendicitis.
Appendiceal CD shows a favorable clinical outcome
with a low recurrence rate. The differential diagnosis
includes intestinal tuberculosis, foreign body reaction,
diverticulitis of the appendix, sarcoidosis, actinomyco-
sis, and Yersinia infection. Atypical and protracted clini-
cal course, unusual gross features of the appendix and
the characteristic histologic features are a clue in the
diagnosis of appendiceal CD.
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INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory bowel
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disorder characterized by a transmural inflammatory reac-
tion and non-caseating small granulomas and may involve
all parts of the gastrointestinal (GI) tract from the mouth
to the anus' . The most common sites of involvement
are the ileum and colon. Appendiceal CD is a rare
disease but has been well summarized in the various re-
ports” . The incidence of appendicitis with granuloma-
tous reaction varies from 0.1% to 2.0%"”. Since Meyerd-
ing ¢ al'” had reported an interesting case of appendiceal
CD without demonstrable involvement of the adjacent
GI tract in 1953, many additional cases of appendiceal
CD have been demonstrated in the literature to date.

The purpose of this retrospective review study was to
determine the exact incidence of appendiceal CD in pa-
tients who underwent appendectomy and to summarize
the common characteristic histologic findings along with
a review of the literature.

MATERIALS AND METHODS
Ethics

The materials used in our study are human appendix tis-
sue samples, which are products of surgical procedures.
Our study contains no private information relating to the
patients, and so ensures their anonymity. Therefore, our
study has no problems in causing any ethical issue or en-

croachment of human rights.

Patient tissue

A retrospective review of 2179 appendectomy specimens
from January 2007 to May 2013 was conducted. All pa-
tients underwent appendectomy at the Hanyang Universi-
ty Hospital (Seoul, South Korea). The computer-assisted
retrieval search facility was utilized to collect appendecto-
my specimens. Appendices resected for acute appendicitis
and those removed as a part of right hemicolectomy and
gynecology procedures were collected and reviewed. We
selected those cases that were diagnosed as CD or chron-
ic granulomatous inflammation and defined the final
diagnosis according to the common histologic findings
of CD, including transmural lymphocytic inflammation,
non-caseating small epithelioid granulomas, thickening of
the appendiceal wall secondaty to hypertrophy of mus-
cularis mucosa, mucosal ulceration with crypt abscesses,
mucosal fissures, and fistula formation. No evidence of
parasitic, fungal and mycobacterial disease, foreign body,
or systemic sarcoidosis was found in any patient. The
clinical information including age, gender, clinical data,
and data about the surgical procedure for each case as
well as follow-up data including colonoscopic evalua-
tion was collected. The special staining technique such as
Ziehl-Neelsen staining and special molecular technique
such as tuberculosis polymerase chain reaction (Ib-PCR)
were performed to rule out Mycobacterium tuberculosis.

RESULTS

Out of these 2179 appendectomy specimens, 12 cases
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(0.55%) were classified as appendiceal CD. The clinico-
pathologic characteristics of the appendiceal CD patients
are summarized in Tables 1 and 2. Out of these 12 pa-
tients, there were 7 male and 5 female patients. The age of
patients ranged from 11 to 51 years (average age of 29.8
years). The chief complaints of patients were right lower
quadrant (RLQ) pain, abdominal pain, lower abdominal
pain, and diarrhea. The duration of symptom with which
patients presented vatied from 2 d to 5 mo. There was
no systemic clinical manifestation such as arthralgia, uve-
itis, or arthritis. No history of tuberculosis of any organ
was found in these patients. There was also no clinical
evidence of systemic sarcoidosis. The initial clinical im-
pression was acute appendicitis in all of these 12 patients
along with perforation in 2 among these 12 patients. All
patients underwent appendectomy. The final pathologic
report was CD in all of these 12 cases. All cases showed
a negative result for Mycobacterium tuberculosis in Ziehl-
Neelsen staining and Th-PCR. The histologic review of
these 12 cases revealed appendiceal wall thickening in 11
cases (92%), transmural inflammation in all cases (100%),
lymphoid aggregates in all cases (100%), epithelioid
granulomas in all cases (100%), mucosal ulceration in 11
cases (92%), crypt abscesses in 5 cases (42%), perforation
with abscess formation in 2 cases (17%), muscular hyper-
trophy in 1 case (8%), neural hyperplasia in 5 cases (42%),
and perpendicular serosal fibrosis in 8 cases (67%). The
representative microphotographs are shown in Figure 1.
There is no evidence of disease recurrence in these 12
patients to date.

DISCUSSION

Crohn first described that CD stops at the ileocecal valve
with sparing of the colon and appendix. However, this
theory was disproved as patients with CD often have in-
volvement of the colon and appendixm. The first isolated
appendiceal CD was reported by Meyerding e# al'” in 1953,
Since Meyerding ez al'” had reported a case of CD arising
in the appendix, many case reports and some collective
reviews have been reported in the literature. The incidence
of appendiceal CD is variable! ", Prieto-Nieto ez at de-
scribed that approximately 0.2% of patients (10 out of
4468 appendectomies performed during 20 years) had
appendiceal CD. In our review, 12 cases (0.55%) out of
2179 appendectomy specimens were revealed as appendi-
ceal CD.

Appendiceal CD is usually found among young pa-
tients, however, it can occur at any agep’]zj. Yang et al"!
described the age with onset of disease in 14 patients
with appendiceal CD, ranged from 10 to 45 years (aver-
age age of 21.1 years). Prieto-Nieto ez al” reported the
disease onset-age in 10 patients with appendiceal CD,
ranged from 10 to 33 years (average age of 29 years). The
difference in incidence of disease in males and females
has been reported, with male predominance”’w. In our
study, the age ranged from 11 to 51 years, with an aver-
age age of 29.8 years. Among 12 patients, 7 were male,
reflecting more male patients with the disease described
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Figure 1 Appendiceal Crohn’s disease. A: The appendix with Crohn’s disease shows transmural inflammation with markedly thickened wall; B: There is a prominent
lymphoid hyperplasia in the mucosa and serosa; C: The mucosa shows many small non-caseating granulomas; D: The serosa shows creeping fat with perpendicular
thick fibrous bands.

Table 1 Summary of the patients with appendiceal Crohn’s disease

Case No. Sex Age (yr) c/c sD Clinical impressions AFB Tb-PCR
1 I 30 RLQ pain None Acute appendicitis Negative Negative
2 M 38 RLQ pain 14d Acute appendicitis Negative Negative
3 M 26 RLQ pain None Acute appendicitis Negative Negative
4 M 28 RLQ pain 7d Acute appendicitis Negative Negative
5 F 25 RLQ pain 14d Acute appendicitis Negative Negative
6 F 29 RLQ pain 7d Acute appendicitis Negative Negative
7 M 51 RLQ pain 5mo Acute appendicitis, perforation Negative Negative
8 F 49 RLQ pain 8d Acute appendicitis Negative Negative
9 M 30 Abdominal pain 10d Acute appendicitis, perforation Negative Negative
10 M 23 Lower abdominal pain 2d Acute appendicitis Negative Negative
11 M 18 Lower abdominal pain, diarrhea 3d Acute appendicitis Negative Negative
12 E 11 RLQ pain 7d Acute appendicitis Negative Negative

F: Female; M: Male; c/c: Chief complaint; RLQ: Right lower quadrant; SD: Symptom duration; AFB: Acid-fast bacillus; Tb-PCR: Tuberculosis polymerase
chain reaction.

previously.

The clinical presentation of appendiceal CD is vari-
able. The most common presenting symptom is acute
lower abdominal pain especially in the RLQ, which is
very similar to the lower abdominal pain presented in
patients with acute appendicitis™'**, Approximately 25%
of appendiceal CD patients show chronic abdominal
pain in the right lower abdomen'". The symptoms may
be more protracted or recurrent than in the usual case of
acute suppurative appendicitis. Appendiceal CD should
be suspected when the patients show atypical or protract-
ed unusual clinical course™"”. In our study, most patients
presented with the pain in the RLQ. The initial clinical
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impression was acute appendicitis in all 12 patients. Most
patients had symptoms for two or more days, and 8 pa-
tients (67%) presented with these symptoms for over a
week.

Appendiceal CD usually shows an enlarged appen-
dix with marked thickening of the appendiceal wall and
fibrous adhesion to the periappendiceal soft tissue™*,
Microscopically, the histologic features are characterized
by transmural chronic inflammation with marked fibrous
thickening of the wall, lymphoid aggregates, small non-
caseating granulomas, ulcerative mucosal change, crypt
abscesses, muscular hypertrophy, and neural hyperpla-
sia*** In our study, the features were similar to the
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Table 2 Summary of histologic features of appendiceal

Crohn’s disease

Histologic features Number of cases %
Wall thickening 11/12 92
Transmural inflammation 12/12 100
Lymphoid aggregates 12/12 100
Epithelioid granuolmas 12/12 100
Mucosal ulceration 11/12 92
Crypt abscess 5/12 42
Perforation 2/12 17
Muscular hypertrophy 1/12 8
Neural hyperplasia 5/12 42
Perpendicular serosal fibrosis 8/12 67

previously described histologic characteristics. Interest-
ingly, we found that appendiceal CD had the characteris-
tic perpendicular serosal fibrous band formation in 8 out
of 12 cases.

The differential diagnosis includes intestinal tubercu-
losis, foreign body reaction, diverticulitis of the appendix,
sarcoidosis, actinomycosis, and Yersinia infection" ",
Appendiceal tuberculosis results in the formation of epi-
thelioid granulomas, however, the granulomas in tubet-
culosis are larger with a central caseous necrosis and less
discrete than those in Crohn’s disease!”"*. If a foreign
body is present, histologic examination should reveal
the offending material and diverticular disease may be
excluded via careful examination" ", Intestinal sarcoid-
osis is extremely rare and does not occur as an isolated
ﬁndingm’w]. Actinomycosis also results in a vague granu-
lomatous tissue reaction, however, actinomycosis shows
neutrophilic abscess formation with floating bacterial
colonies (sulphur granules)m%]. Yersinia infection results
in necrotizing granulomatous reaction in the appendiceal
mucosa or submucosa and shows microabscess forma-
tion[?JS,_’)()J.

The treatment of choice for appendiceal CD is ap-
pendectornym]. Appendiceal CD shows lower recurrence
rate compared with CD arising in other parts of the in-
testine™. The prognosis of appendiceal CD seems to be
much better than that of CD arising in the small or large
bowel" .

In conclusion, we described the incidence of appen-
diceal CD in patients who underwent appendectomy and
summarized the common characteristic histologic find-
ings along with a review of the literature. Atypical and
protracted clinical course, unusual gross features of the
appendix and the characteristic features are a clue in the

diagnosis of appendiceal CD.

COMMENTS

Background

Appendiceal Crohn’s disease (CD) is a rare disease. Since Meyerding et alhad
reported an interesting case of appendiceal CD without demonstrable involve-
ment of the adjacent gastrointestinal tract in 1953, many additional cases of ap-
pendiceal CD have been demonstrated in the literature to date.

Research frontiers

The incidence of appendicitis with granulomatous reaction varies from 0.1% to
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2.0%. The incidence of appendiceal CD is variable. The purpose of this study
was to determine the exact incidence of appendiceal CD in patients who un-
derwent appendectomy and to summarize the common characteristic histologic
findings along with a review of the literature.

Innovations and breakthroughs

The histologic features are characterized by transmural chronic inflammation
with marked fibrous thickening of the wall, lymphoid aggregates, small non-
caseating granulomas, ulcerative mucosal change, crypt abscesses, muscular
hypertrophy, and neural hyperplasia. In this study, the features were similar to
the previously described histologic characteristics. However, the authors found
that appendiceal CD had the characteristic perpendicular serosal fibrous band
formation in 8 out of 12 cases.

Applications

With the characteristic clinical presentation and the typical pathologic findings,
the clinicians and pathologists can consider the possibility of appendiceal CD.
Atypical and protracted clinical course, unusual gross features of the appendix
and the characteristic histologic features are a clue in the diagnosis of appendi-
ceal CD.

Terminology

CD is a chronic inflammatory bowel disorder characterized by a transmural
inflammatory reaction and non-caseating small granulomas and may involve all
parts of the gastrointestinal tract from the mouth to the anus.

Peer review

The authors described appendiceal CD clinically presenting as acute appendici-
tis. This is an interesting review and CD in appendix is a rare condition. When-
ever it is encountered, the surgeon must know what to do and be aware of its
prognosis. This paper will lead surgeons to this condition.
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