CASE IN POINT

Inverted Appendix in a Patient With
Weakness and Occult Bleeding
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Background: Appendiceal mucinous neoplasms (AMNSs) are
rare adenomatous primary tumors of the appendix. Although
of low malignant potential, these neoplasms can cause serious
potentially fatal complications such as bowel obstruction
and pseudomyxoma peritonei, making prompt identification
and removal of utmost importance. AMNs often present with
nonspecific gastrointestinal symptoms or are asymptomatic and
found incidentally.

Case Presentation: A patient aged 72 years presented with

generalized weakness and appeared on imaging to have acute
appendicitis complicated by rupture. On colonoscopy, the patient
was found to have an inverted appendix that after appendectomy
was revealed to harbor a perforated low-grade AMN.

Conclusions: Although AMNs are rare, physicians should still
consider it when imaging suggests appendicitis. Having AMNs as
part of the differential diagnosis is especially necessary in cases,
such as this one, in which the patient has appendiceal inversion,
is aged > 50 years, and has concurrent colorectal neoplasms.
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ppendiceal mucinous neoplasms

(AMNS) are rare tumors of the appen-

dix that can be asymptomatic or pres-
ent with acute right lower quadrant (RLQ)
pain mimicking appendicitis. Due to their
potential to cause either no symptoms or
nonspecific symptoms, such as abdominal
pain, nausea, or vomiting, AMNs are often
found incidentally during appendectomies
or, even more rarely, colonoscopies. Most
AMN s grow slowly and have little metastatic
potential. However, due to potential compli-
cations, such as bowel obstruction and rup-
ture, timely detection and removal of AMN
is essential. We describe the case of a patient
who appeared to have acute appendicitis
complicated by rupture on imaging who was
found instead to have a perforated low-grade
AMN during surgery.

CASE PRESENTATION

A male patient aged 72 years with a history
of type 2 diabetes mellitus, hypertension,
and aortic stenosis, but no prior abdom-
inal surgery, presented with a chief con-
cern of generalized weakness. As part of the
workup for his weakness, a computed to-
mography (CT) scan of the abdomen was
performed which showed an RLQ phleg-
mon and mild fat stranding in the area.
Imaging also revealed an asymptomatic
gallstone measuring 1.5 cm with no evi-
dence of cholecystitis. The patient had no
fever and reported no abdominal pain, nau-
sea, vomiting, or change in bowel habits.
On physical examination, the patient’s ab-
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domen was soft, nontender, and nondis-
tended with normoactive bowel sounds and
no rebound or guarding.

To manage the appendicitis, the pa-
tient started a 2-week course of amoxi-
cillin clavulanate 875 mg twice daily and
was instructed to schedule an interval ap-
pendectomy in the coming months. Four
days later, during a follow-up with his pri-
mary care physician, he was found to be as-
ymptomatic. However, at this visit his stool
was found to be positive for occult blood.
Given this finding and the lack of a previ-
ous colonoscopy, the patient underwent a
colonoscopy, which revealed bulging at the
appendiceal orifice, consistent with an in-
verted appendix. Portions of the appendix
were biopsied (Figure 1). Histologic analy-
sis of the appendiceal biopsies revealed no
dysplasia or malignancy. The colonoscopy
also revealed an 8-mm sessile polyp in the
ascending colon which was resected, and
histologic analysis of this polyp revealed a
low-grade tubular adenoma. Additionally,
a large angiodysplastic lesion was found in
the ascending colon as well as external and
medium-sized internal hemorrhoids.

Six weeks after the colonoscopy, the pa-
tient was taken to the operating room for a
laparoscopic appendectomy. Upon entry of
the abdomen, extensive adhesions through-
out the RLQ were found which required
adhesiolysis. A calcified fecalith adherent
to the mesentery of the small intestine in
the RLQ was also found and resected. After
lysis of the adhesions, the appendix and
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FIGURE 1 Colonoscopy Findings

found in the ascending colon.

fibrotic tissue surrounding it could be seen
(Figure 2). The appendix was dilated and
the tip showed perforation. During dis-
section of the appendix, clear gelatinous
material was found coming from the appen-
diceal lumen as well as from the fibrotic tis-
sue around the appendix. On postoperative
day 1 the appendix was resected and the
patient was discharged.

Histologic specimens of the appendix
were notable for evidence of perforation and
neoplasia leading to a diagnosis of low-grade
AMN. The presence of atypical mucinous
epithelial cells on the serosal surface of the
appendix, confirmed with a positive pan-
cytokeratin stain, provided histologic evi-
dence of appendiceal perforation (Figure 3).
The presence of nuclear atypia demonstrated
that the appendix was involved by a neoplas-
tic process. Additionally, attenuation of the
normal appendiceal epithelium, evidence
of a chronic process, further helped to dif-
ferentiate the AMN from complicated ap-
pendicitis. The presence of mucin involving
the serosa of the appendix led to the classi-
fication of this patient’s neoplasm as grade
pT4a. Of note, histologic examination dem-
onstrated that the surgical margins contained
tumor cells.

Given the positive margins of the re-
sected AMN and the relatively large size of
the neoplasm, a laparoscopic right hemico-
lectomy was performed 2 months later. Al-
though multiple adhesions were found in
the terminal ileum, cecum, and ascending
colon during the hemicolectomy, no muci-
nous lesions were observed grossly. Histo-
logic analysis showed no residual neoplasm
as well as no lymph node involvement. On
postoperative day 3 the patient was dis-
charged and had an uneventful recovery. At
his first surveillance visit 6 months after his
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A and B, Inverted appendix can be seen; C, A sessile polyp (white arrow) and large angiodysplastic lesion (blue arrow) were

FIGURE 2 Appendix Intraoperative View

Appendiceal mucinous neoplasm is shown.

hemicolectomy, the patient appeared to be
doing well and reported no abdominal pain,
nausea, vomiting, change in bowel habits,
or any blood in the stool.

DISCUSSION
AMNSs are rare tumors with an annual age-
adjusted incidence of approximately 0.12
per 1,000,000 people.! These neoplasms
can present as acute or chronic abdomi-
nal pain, gastrointestinal bleeding, intesti-
nal obstruction, or acute abdomen.?>* Most
AMNs, however, are asymptomatic and are
usually found incidentally during appen-
dectomies for appendicitis, and can even be
found during colonoscopies, such as in this
case.”®

Low-grade AMNSs are distinguished from
appendiceal mucinous adenocarcinomas by
their lack of wall invasion.” Additionally,
low-grade AMNs have a very good prog-
nosis as even neoplasms that have spread
outside of the appendix have a 5-year over-
all survival rate of 79 to 86%.% These low-
grade neoplasms also have extremely low
rates of recurrence after resection.’ In
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Inverted Appendix

FIGURE 3 Histologic Samples of the Appendix

= ;
A, Hematoxylin and Eosin stain of the serosal surface of the patient’s appendix; B, Positive pancytokeratin stain confirming the presence of atypical mucinous
epithelial tumor cells on the serosal surface of the appendix; C, Hematoxylin and Eosin stain of the main tumor; nuclear atypia, significant amounts of mucin,
and attenuation of the normal appendiceal epithelium by mucin can be seen.

contrast, appendiceal mucinous adenocarci-
nomas have a much worse prognosis with a
5-year overall survival rate of 53.6%.'°

Treatment of AMNs depends on the ex-
tent of their spread. Neoplasms that are
confined to the appendix can typically be
treated with appendectomy alone, while
those that have spread beyond the appen-
dix may require cytoreductive surgery and
chemotherapy, namely, hyperthermic intra-
peritoneal chemotherapy (HIPEC), in ad-
dition to appendectomy.' Cases in which
neoplasms are not confined to the appen-
dix also require more frequent surveillance
for recurrence as compared to appendix-
restricted neoplasms.!!

Appendiceal inversion is a rare find-
ing in adults with an estimated prevalence
of 0.01%.° Not only is appendiceal inver-
sion rare in and of itself, it is even more
rarely found in combination with appen-
diceal neoplasms.® Other causes of appen-
diceal inversion include intussusception,
acute appendicitis, appendiceal nodule, or
even iatrogenic due to appendectomy.'*'*
While appendiceal inversion can be com-
pletely benign, because these morphologi-
cal changes of the appendix can resemble
a polyp, these lesions are often biopsied
and/or resected.'” However, lesion resection
may be quite problematic due to high risk
of bleeding and perforation." In order to
avoid the risks associated with resection of
a potentially benign finding, biopsy should
be performed prior to any attempted resec-
tion of inverted appendices.

Another interesting aspect of this case is
the finding of fecal occult blood. The differ-
ential for fecal occult blood is quite broad

234 - FEDERAL PRACTITIONER + MAY 2022

and the patient had multiple conditions
that could have led to the finding of occult
blood in his stool. Hemorrhoids can cause
a positive result on a fecal occult blood test
(FOBT) although this is relatively uncom-
mon, and hemorrhoids are more likely to
cause frank blood to be seen.'® The sessile
polyp found in the patient’s colon may also
have caused the FOBT to be positive. This
patient was also found to have an angio-
dysplasia (a finding that is associated with
aortic stenosis, which this patient has a his-
tory of) which can also cause gastrointesti-
nal bleeding.'” Lastly, AMNs may also cause
gastrointestinal bleeding and thus a positive
FOBT, although bleeding is a relatively un-
common presentation of AMNs, especially
those that are low-grade as in this case.'

This case also highlights the association
between appendiceal neoplasms and co-
lonic neoplastic lesions. Patients with ap-
pendiceal neoplasms are more likely to
have colonic neoplastic lesions than pa-
tients without appendiceal neoplasms.'
Studies have found that approximately 13
to 42% of patients with appendiceal neo-
plasms also have colonic neoplastic le-
sions.” The majority of these lesions in the
colon were right-sided and this finding was
also seen in this case as the patient’s polyp
was located in the ascending colon.' Due
to this association between appendiceal and
colorectal neoplasia, the American Society
of Colon and Rectal Surgeons strongly rec-
ommends that patients with appendiceal
neoplasms or who are suspected of having
them receive a colonoscopy.'

Additionally, perforation of an AMN,
as was seen in this case, is a finding that
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should raise significant concern. Perfora-
tion of an AMN allows for the spread of
malignant mucinous epithelial cells
throughout the abdomen. The finding of
extensive adhesions throughout the pa-
tient'’s RLQ was unexpected as abdominal
adhesions are most often seen in patients
with a history of abdominal surgeries. Con-
sidering the lack of any prior abdominal
surgeries in this patient, these adhesions
were most likely the result of the spread
and proliferation of malignant mucinous
epithelial cells from the perforated AMN
in the RLQ.? The adhesiolysis performed
in this case was thus not only important
in order to visualize the appendix, but
also for preventing future complications
of abdominal adhesions such as bowel ob-
struction.” Perforated AMN is also so con-
cerning because it can potentially lead to
pseudomyxoma peritonei—a condition in
which malignant mucinous epithelial cells
accumulate in the abdomen.*! Pseudo-
myxoma peritonei is extremely rare with
an incidence of approximately 1 to 2 cases
per million per year.?? Early recognition of
AMNSs and surgical referral are critically im-
portant as pseudomyxoma peritonei is dif-
ficult to treat, has a high rate of recurrence,
and can be fatal. >

Lastly, this case highlights how findings
of a ruptured appendix and/or mucin sur-
rounding the appendix on imaging should
warrant laparoscopy because only patho-
logic analysis of the appendix can de-
finitively rule out AMNs. The utility
of laparoscopic evaluation of the appen-
dix is especially apparent as nonsurgical
treatment of appendicitis using antibiot-
ics is gaining favor for treating even com-
plicated appendicitis.** Appendicitis is
much more common than AMNs. How-
ever, had the patient in this case only been
given antibiotics for his suspected compli-
cated appendicitis without any colonoscopy
or appendectomy, the neoplasm in his ap-
pendix would have gone undetected and
continued to grow, causing significant com-
plications. The patient’s age at presentation
in this case also necessitated laparoscopic
evaluation of the appendix as the incidence
of AMNSs is highest among patients aged
> 60 years.” Additionally, because appen-
diceal inversion may be seen with AMNs,
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the patient’s inverted appendix seen during
his colonoscopy was another compelling
reason for laparoscopic evaluation of his
appendix.°

CONCLUSIONS

AMNSs can present with nonspecific symp-
toms or can be completely asymptomatic
and are often found incidentally during
colonoscopies or appendectomies for acute
appendicitis. While it is true that AMNs
have low metastatic potential and grow
slowly, AMNSs can rupture leading to pseu-
domyxoma peritonei or even cause bowel
obstruction warranting timely identification
and removal of these neoplasms. Laparo-
scopic evaluation in cases of ruptured ap-
pendices is critical not only for treatment,
but also for determining the presence of
a potential underlying appendiceal malig-
nancy. Although AMNSs are a rare pathology,
physicians should still consider the possi-
bility of these neoplasms even when imag-
ing findings suggest appendicitis. Having
AMN:Ss as part of the differential diagnosis
is especially necessary in cases, such as this
one, in which the patient has appendiceal
inversion, is aged > 50 years, and has con-
current colorectal neoplasms.
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