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ABSTRACT

Endometriosis of the appendix is condition that is seen in young women, and it clinically presents
with chronic lower abdominal pain. It is one of the sites of extra pelvic endometriosis and it is
confirmed on histopathological evaluation of the appendix. The dilemma for the surgeon is if an
appendectomy is to be performed or not. The introduction of laparoscopic surgery has made
visualization of the pelvis and appendix easier, and we have conducted this narrative review article
to see if an appendectomy should be performed in all cases of endometriosis.

Keywords: Appendicular endometriosis; incidental appendectomy; intestinal endometriosis;
endometriosis and laparoscopic appendectomy.

1. INTRODUCTION endometrial like tissue that occurs outside the

uterine cavity. It is seen in women of childbearing
Endometriosis is a disease of the female genital age among those aged 25 to 35 years of age.
tract that is characterized by growth of Endometriosis of the gastrointestinal tract is seen
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in 12% to 37% of cases, with the most common
sites being the rectosigmoid, appendix, caecum,
and terminal ileum. The prevalence of
endometriosis of the appendix is 2.6% to 13%
and they present as acute appendicitis or
appendicular mass and it is 1% to 44.3% in those
who underwent gynecological surgery. The site
of involvement is the serosal region, and the
deeper involvement includes the muscular and
submucosal regions [1-6].

Endometriosis of the appendix can clinically
present with no symptoms of chronic right sided
abdominal pain. They can also present as acute
appendicitis and the definitive diagnosis is
achieved after histopathological examination of
the appendix [7,8]. The benefits of performing an
appendectomy for patients with endometriosis of
the appendix is that it improves the symptoms of
chronic abdominal pain and eliminates the risk of
future appendicitis. There is a role for performing
an incidental appendectomy during gynecological
surgery for endometriosis as it is associated with
reduced morbidity and mortality [9—-13].

The introduction of laparoscopic surgery has
made the diagnosis and treatment of
endometriosis of the appendix easier as it is
associated with reduced post operative
complications and faster recovery [14].

There are several risk factors that are associated
with endometriosis of the appendix, which
include, adenomyosis, right large endometrioma,
bladder endometriosis, deep posterior pelvic
endometriosis, left deep lateral pelvic
endometriosis and ileocecal endometriosis [15].

The risk of endometriosis of the appendix among
women with deep- infiltrating endometriosis is
high and warrants the removal of the appendix
during surgical treatment for endometriosis. The
pathogenesis of endometriosis is based on three

theories, retrograde menstruation with
implantation and failure of immunological
clearance, coelomic metaplasia and

hematological and lymphatic metaplasia [16,17].
2. METHODS

Currently there is no uniform consensus on the
management of endometriosis of the appendix,
and we have conducted this review article to
investigate the role of appendectomy in
endometriosis and the role of laparoscopic
surgery. We conducted a literature review using
PUBMED, Cochrane database of clinical reviews

and Google scholar looking for clinical trial,
observational studies, cohort studies, case
studies, systemic reviews, and meta-analysis
from 1970 to 2023.We used the following
keywords, “appendicular endometriosis”,
“incidental appendectomy”, “intestinal
endometriosis”, “laparoscopic Appendectomy”,
“endometriosis”. All articles were in English
language only. Further articles were obtained by
manual cross referencing of the literature and
studies with less than 10 patients and editorials
were excluded.

3. RESULTS AND DISCUSSION

3.1 Role of Laparoscopic Appendectomy
in Endometriosis of the Appendix

The introduction of laparoscopic surgery in the
management of patients presenting with chronic
pain in the lower abdomen or endometriosis has
made inspection and removal of the appendix
important as it may be associated with the
symptoms of abdominal pain [18]. The
retrospective study by berker et al showed that
out of 231 patients who underwent
appendectomy, abnormal pathology was
detected in 115 patients with endometriosis of
the appendix being the most common pathology.
This study concluded that removal of the
appendix is justified during gynecological surgery
for endometriosis [19] .

Laparoscopic appendectomy is useful for
patients who present with chronic abdominal pain
due to endometriosis as it allows inspection of
the peritoneal cavity and visualization of the
pelvic organs. Inspection of the appendix can be
done during laparoscopy and the decision to
perform  appendectomy can be done.
Laparoscopic appendectomy is also associated
with reduced morbidity and early ambulation [20—
24].

Nikou et al in their retrospective study on 135
patients who underwent laparoscopy for
endometriosis and had undergone concurrent
appendectomy. The prevalence of endometriosis
of the appendix was 18% and they concluded
that appendectomy should be performed during
laparoscopy for endometriosis [25].

Shavell et al evaluated the intraoperative findings
and histopathology of the appendix in their
retrospective study on patients undergoing
benign gynecological surgery and their results
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showed that up to 68.2% of the cases showed
abnormal pathology of the appendix. This study
concluded that inspection of the appendix was
important when deciding to perform an
appendectomy [26].

Harris et al in their nonrandomized control trial on
65 patients who had undergone laparoscopy for
symptomatic endometriosis and 52 had
undergone appendectomy. The histological
examination of the appendix had revealed
abnormal histology in 75% of the cases and this
study concluded that inspection of the appendix
was important during laparoscopy and if
abnormal it should be removed [27].

Alsalilli et al prospectively evaluated the histology
and outcomes of patients who underwent an
appendectomy during laparoscopy for chronic
lower abdominal pain. A total of 100 patients had
undergone appendectomy and up to 20% of the
specimen were positive for endometriosis. This
study highlighted the importance of performing
an appendectomy during chronic abdominal pain
and the safety of laparoscopy. This was also
confirmed by a retrospective study by chao et al
and Lyons et al on the value of diagnostic
laparoscopy on patients with chronic pelvic pain
[28—30].

A review by peters et al on the safety and
efficacy of appendectomy being performed
during laparoscopic  surgery for  benign
gynecological conditions and they concluded that
appendectomy should be performed in benign
gynecological conditions like endometriosis and
the procedure is safe and associated with low
morbidity [31].

Lee et al conducted a retrospective study on the
safety and efficacy of incidental appendectomy
during laparoscopic surgery for ovarian
endometrioma.356 patients were included in the
study and 172 underwent an interval
appendectomy. Of the 172-appendix
specimens,52 had an abnormal presentation and
16 had endometriosis. This study concluded
that incidental appendectomy does not increase
the morbidity, operative time and it is diagnostic
[32].

The conclusion from all these studies was that
appendectomy should be performed for patients
who undergo surgery for chronic abdominal pain
due to endometriosis. The only drawback was
that most of the studies were retrospective in
nature.

3.2 Histopathological Examination  of
Endometriosis of the Appendix

The histopathological examination of the
appendix specimen is important to establish a
diagnosis for patients who have undergone an
appendectomy, with gynecological conditions like
endometriosis among the causes of right lower
abdominal pain. The diagnosis of endometriosis
is confirmed by surgical excision and
histopathological evaluation.(33—36) A systemic
review and meta-analysis by bastiaenen et al on
the routine histopathological examination of the
appendix after appendectomy is important to
establish a diagnosis of unexpected conditions
like endometriosis or malignancy [37].

Ross et al histologically evaluated the appendix
specimen in patients with endometriosis who had
underwent appendectomy. In their retrospective
study up to 14.9% of cases had a histological
diagnosis of endometriosis and this study
highlights the importance of performing
appendectomy when patients are undergoing
surgical management for chronic abdominal pain
for endometriosis [38].

Misdraji et al also conducted a retrospective
study on the histological evaluation of patients
who had undergone appendectomy for
endometriosis and this study showed obliteration
of the lumen with infiltration of endometrial like
stromal cells with no evidence of malignancy.
This study highlighted the importance of
histological evaluation of the appendix [39].

Chandrasegaran et al analyzed pathologies of
the appendix in 2284 female patients and the
negative appendectomy rate were 31%. Of these
up to 14 cases were diagnosed as endometriosis
of the appendix. This study highlighted the
importance of endometriosis as one of the
causes of negative appendectomy [40].

Noor et al retrospectively assessed 51
specimens of appendiceal endometriosis and the
histology revealed involvement of the serosal
and muscular area, with obliteration of the lumen.
This highlights the importance of histological
evaluation of the appendix [41].

A systemic review of the literature by swank et al
on the routine histological evaluation of the
appendectomy specimen showed that although
the incidence of finding abnormal findings is
low but histopathological evaluation of the
appendix is still important and should be
practiced [42].
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Image 1. Microscopic examination of the appendix showing endometrial tissue in the appendix
specimen

Table 1. Table on the prevalence of endometriosis of the appendix

Author Sample size(N) Study design Prevalence of
endometriosis

Harris et al. (2001) 52 Nonrandomized clinical trial 31%

Berker et al. (2005) 231 Retrospective study 44.3%

Moulder et al. (2017) 1876 Retrospective study 13.2%

Coratti et al. (2020) 149 Observational case control study 14.7%

Ross et al. (2021) 609 Retrospective study 14.9%

Nikou et al. (2021) 135 Retrospective study 18%

These studies highlighted the importance of
histological evaluation of the appendix after
performing an appendectomy.

4. CONCLUSION

The importance of performing an appendectomy
in patients presenting with chronic lower
abdominal pain or for asymptomatic patients with
endometriosis highlights this condition which can
be confirmed by histopathological evaluation.
The use of diagnostic laparoscopy highlights the
importance of inspecting the appendix and
performing an appendectomy. In patients who
undergo other gynecological procedures, an
incidental appendectomy is usually encouraged
to rule out endometriosis and prevent future
causes of chronic abdominal pain. Gross
appearance of the appendix may not reveal any
abnormality; hence appendectomy  and
histological evaluation is important to establish a
diagnosis of this condition.
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