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Abstract

Background: The appendiceal diverticulum is an uncommon pathology. Its most common clinical presentation is
the appendiceal diverticulitis and the symptoms are similar to acute appendicitis. Also, it can be considered as part
of differential diagnosis for chronic abdominal pain.

Aim: Analyze the prevalence in our hospital of appendiceal diverticulosis in acute appendicitis and literature
review.

Methods: Retrospective description study (January 2004 to December 2013) looking for presence of appendix
diverticula in 1526 patients after appendectomy due to suspicion of acute appendicitis. Review of literature for term
results: “appendiceal”, “appendicular”, “diverticulitis”, “diverticulosis”.

Results: Total sample: 2058 patients operated of appendectomy; 1526 of those were to suspicion of acute
appendicitis and in 38 of those we found presence of appendiceal diverticula (2.49% prevalence). Distribution: men/
women (68.42%/31.57%), middle age (46.71 years). Lipton classification: Type I (28.94%), type II (34.21%), type III
(21.05%) and type IV (15.78%). Other associations: carcinoid tumor (2.36%), villous adenoma (2.63%), serrated
adenoma with low grade dysplasia (2.63%), perforated diverticula (7.89%), chronic diverticulitis (5.26%).

Conclusion: Prevalence is slightly higher in our series, probably because we considered only patients with acute
appendicitis and not all surgical specimens with cecal appendix. According to reviewed bibliography there is possible
relation with appendix neoplasias, more risk of perforation and mortality. It is a difficult pre-operative diagnosis and it
has to be considered in the differential diagnosis for (acute and chronic) abdominal pain in right iliac fossa.
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Introduction
The appendiceal diverticulum is an uncommon pathology,

described for the first time in 1893 by Kelynack. Its occurrence ranges
between 0.004% and 2.1% of surgical specimen according to the
referred series [1]. Appendiceal diverticula can be congenital (true) or
acquired (pseudodiverticula); the latter are the more common ones
(97%), located mainly at the mesenteric edge of the distal third of the
appendix [2]. There are various theories about its origin, e.g. the
presence of weak spots in areas of the appendiceal wall with vascular
structures, the pressure rise in appendiceal lumen due to (benignant or
malignant) obstruction, or secondary to inflammatory reactions [3-5].
Its most common clinical presentation is the appendiceal diverticulitis
which appears with symptoms similar to acute appendicitis, though it
shows a subacute presentation and absence of gastrointestinal
symptoms and evidence of systemic inflammatory response. Contrary
to acute appendicitis, appendix diverticulitis is related to older patients
(over 30 years old), males, and patients whose history includes cystic
fibrosis [6] and Hirschsprung's disease [2]. Other acute presentations
can be bleeding due to broken appendix artery or as fistula between the
appendix, ileum and the urinary bladder [7-9].

On the other hand, appendix diverticulosis should also be
considered as part of differential diagnosis for chronic abdominal pain
in right iliac fossa, mainly on those patients with abdominal pain
progressing for months and where additional tests offer no results or
no pathological findings can be seen even after laparoscopy [10]. Its
diagnosis takes normally place in specimen with pathological anatomy,
although in some cases it may be a radiologic finding, whereas via
echography, CT or opaque enema [11,12]. Pre-operative diagnosis is
difficult. But in case of clinical suspicion, the test which seems to
provide for more information would be the thin slice CT, since this will
allow us makes an appendix diverticulitis apart from an acute
appendicitis [11]. Classification was described by Lipton et al. [1] and
shown in Table 1.

Type I Acute diverticulitis without appendicitis (45.7%)

Type II Acute diverticulitis with acute appendicitis

Type III Diverticulosis with acute appendicitis

Type IV Diverticulosis with normal appendix

Note: Types I, II and III are subdivided also in with or without perforation.

Table 1: Classification for diverticular disease of cecal appendix.
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Besides, there are studies which relate presence of appendix
diverticulosis with a higher risk of perforation on the appendix in case
of appendiceal diverticulitis. Some authors state this is 4 times higher
than for acute appendicitis and with a mortality 30 times higher
compared to a non-complicated acute appendicitis [13]. It has also
been related to pathogenesis of appendix neoplasias, such as
pseudomyxoma peritonei, cystadenomas and appendix carcinoid
[2,10,14,15]. As with acute appendicitis, treatment consists of an
appendectomy [1].

Material and Methods
Retrospective descriptive study for the period from January 2004 to

December 2013, including all patients operated at our hospital under
suspicion of acute appendicitis and with anatomophatological
diagnosis of appendiceal diverticulosis or appendiceal diverticulitis.
Appendectomies for other pathologies were excluded. We reviewed all
patients at the computerized medical history. Review of literature for
term results “appendiceal”, “appendicular”, “diverticulitis” and
“diverticulosis” at PubMed database. We included only articles written
in English or Spanish.

Results
We completed a retrospective review of appendiceal diverticulosis in

all those patients operated at our hospital, due to suspected acute
appendicitis, between 2004 and 2013. We have a sample of 2085
patients operated of appendectomy; 1526 of those were due to
suspicion of acute appendicitis, and in 38 of those, presence of
appendiceal diverticula (Figure 1) was found, which indicates an
occurrence of appendiceal diverticulosis of 2.49% with the distribution
(Tables 2 and 3). Moreover, we have observed its association with other
pathologies described in Table 4.

Figure 1: Section of cecal appendix with appendiceal diverticulum
which protrudes through muscle layer.

 Number (%) Age range (years) Age average (years)

Men 26 (68.42%) 25-87 49.61

Total 38 (100%) 22-87 46.71

Table 2: Patients gender and age distribution.

Type I 28.94%

Type II 34.21%

Type III 21.05%

Type IV 15.78%

Table 3: Patients distribution according Lipton’s classification.

 Number of cases (%)

Carcinoid tumor 1 (2.63%)

Villous adenoma 1 (2.63%)

Serrated adenoma with low grade
dysplasia 1 (2.63%)

Perforated diverticula 3 (7.89%)

Chronic diverticulitis 2 (5.26%)

Table 4: Other associations.

Conclusion
Results obtained by our series fulfill the characteristics described in

the literature — our patients are mainly males aged over 30 on average.
Prevalence stands out with a slightly higher value. This phenomenon
could be explained by the fact that our series considers only patients
with acute appendicitis and not all surgical specimens with cecal
appendix. On the other hand, it should be remarked the presence of
one case for carcinoid tumor and three cases for perforated diverticula,
which constitute 2.63% and 7.89% of cases with appendiceal
diverticulosis respectively. We know this is a retrospective non-
comparative study with the biases this entails. According to reviewed
bibliography, there is a possible relation between appendiceal
diverticulum and pseudomyxoma peritonei [14] a higher probability of
perforation in case of acute appendiceal diverticulitis [2,10] and higher
risk of mortality [13]. All this articles are retrospective studies or series
of cases, so they have a low statistic power, but even so, some authors
suggest applying prophylactic appendectomies in cases of incidental
finding [2,6,10].

At our series, we can see a low percentage of perforated appendiceal
diverticulitis compared to that stated in literature, as happens also with
the percentage of neoplasias. It should be underlined the difficulty
associated with pre-operative diagnosis, since the radiologic diagnosis
rate is very low in spite of the fact of having the appropriate radiologic
techniques. This could be explained partly to a low clinical suspicion.
For this reason, it is important to consider appendiceal diverticulitis in
the differential diagnosis for (acute and chronic) abdominal pain in
right iliac fossa in elderly male patients, since we will increase the
number of options for a pre-operative diagnosis if we have a high
clinical suspicion. It should be also taken into account the fact that
appendix neoplasias and a higher risk of perforation can be linked so if
we have a high index suspicion we will probably indicate an earlier
surgery to avoid major complications.
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