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INTRODUCTION  AND  IMPORTANCE:  Mycotic  aneurysms  are a  severe  and  sometimes  life-threatening  com-
plication  of  infections  or sepsis.  However,  mycotic  aneurysms  of  mesenteric  arteries  caused  by  a  purulent
peritonitis  following  perforated  appendicitis  are  very  rare and  not  previously  reported.  This  case  report
contributes  to the  awareness  and  treatment  of  this  rare  complication.
CASE  PRESENTATION:  We  present  a case  of a  middle  aged  patient  with  a purulent  peritonitis  after
perforated  appendicitis.  Postoperatively,  recovery  was  not  as expected.  One  week after  laparoscopic
appendectomy,  CRP  increased  and  haemoglobin  levels  dropped.  Abdominal  CT  imaging  revealed  several
mesenteric  mycotic  aneurysms.  Because  of aneurysmatic  rupture, coiling  of  several  mesenteric  arter-
ies was  performed,  despite  the  risk  of bowel  ischemia.  After long-term  antibacterial  and  antifungal
treatment,  the  patient  recovered  completely.
CLINICAL DISCUSSION:  Formation  of mycotic  aneurysms  in  mesenteric  arteries  is  very rare  and  optimal
treatment  options  are  debatable.  Given  the  high  mortality  of  conservative  therapy  with  antibiotics  alone,
treatment  of mycotic  aneurysms  by surgery  or endovascular  treatment  is strongly  advised.  In  our  case,
it  was  decided  to treat  the  aneurysms  by  endovascular  coil  embolization  and  to  observe  whether  bowel
ischemia  would  occur,  because  aneurysms  were  present  in  multiple  mesenteric  arteries.

CONCLUSION:  Mycotic  aneurysms  of several  mesenteric  arteries  should  be  considered  as  a  rare  but
potential  complication  of perforated  appendicitis  with  purulent  peritonitis.  In  case  of  rupture,  success-
ful  treatment  can  be achieved  by  embolization  followed  by  long-term  antibiotics.  A multidisciplinary
approach  including  surgery,  interventional  radiology  and  microbiology  is highly  recommended  and
transfer  to  a tertiary  referral  centre  should  be considered.

©  2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Mycotic aneurysms are a well-known but severe complication
of infections, sepsis or endocarditis, arising from vessel damage due
to adjacent infections or spread of micro-organisms [1]. However,
mycotic aneurysm formation caused by a perforated appendicitis
is very rare, especially mycotic aneurysms of the mesenteric arter-

ies. In previous literature, only a few comparable cases have been
described reporting the formation of mycotic aneurysms of the

Abbreviations: CRP, C-reactive protein; CT, computed tomography; SCARE, Sur-
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bdominal aorta, iliac arteries and uterine arteries after perforated
ppendicitis [2–7].

We  present a case of a middle aged patient who  developed
everal mesenteric mycotic aneurysms one week after undergoing
aparoscopic appendectomy for perforated appendicitis with puru-
ent peritonitis in our University Hospital. To our knowledge, this
s the first description of such a case. The aim of this case report is
o contribute to the awareness and treatment of this rare compli-
ation. This case report has been reported in line with the Surgical
Ase REport (SCARE) 2020 criteria [8].

. Presentation of case

A 69-year old male patient was admitted to the emer-

ency department. His medical history included hypertension and
rostate cancer. Treatment of hypertension consisted of lisinopril
0 mg  once daily and metoprolol 50 mg  once daily. Furthermore,
he patient was on a simvastatin 40 mg  once daily. The prostate
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cancer was treated by radiotherapy and hormone therapy and the
patient was currently under active surveillance. He quit smoking six
months ago and reported no allergies. The patient presented with
continuous right-sided lower abdominal pain and signs of peritoni-
tis. Laboratory results showed signs of infection with leucocytosis
of 16.2 × 109̂/L and C-reactive protein (CRP) of 231 mg/L. Abdom-
inal ultrasound and computed tomography (CT) scan revealed a
perforated appendix containing two dense structures that were
considered appendicoliths and two small abscesses (Fig. 1). The
abscesses were considered too small for percutaneous drainage.
Intravenous amoxicillin/clavulanic acid (1000/200 mg  four times
daily) was started and the patient was taken into the operating
theatre where a laparoscopic appendectomy was performed.

The procedure was performed by a senior resident with five
years of experience. Intraoperative findings confirmed a perforated
appendicitis with a purulent peritonitis. During the procedure a free
appendicolith was noted and removed. The appendix was stapled
of the caecum at its base using an Endo GIATM stapling device with a
45 mm Purple cartridge (Medtronic). After removal of the specimen
and local irrigation with saline solution no further contamination
was noted. Before closure, the omentum was placed in the right
lower quadrant. No complications occurred during the procedure.

Postoperatively, the patient did not recover as expected with a
slow decline in leucocyte count and CRP-levels. At day 8 postoper-
atively, CRP increased and haemoglobin levels dropped from 14.5
g/dL to 11.28 g/dL. A CT angiography scan was performed revealing

a new abscess in the right lower abdomen and multiple aneurys-
matic dilatations arising from the medial colic artery, pancreati-
coduodenal artery, multiple intrahepatic arteries and the splenic
artery surrounded by a large infiltrating mass (Fig. 2). Aneurysmatic
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Fig. 2. CT angiography scan showing multiple aneurysmatic dilatations (A and B), a pann
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Fig. 1. CT scan showing perforated appendix containing two  appendicoliths.
upture with the formation of a large haematoma, acute pancreati-
is and mesenteric panniculitis triggered by peritonitis and recent
urgery were considered as differential diagnoses. On the CT scan
hat was  performed at admission no aneurysmatic dilatations as

iculitis like infiltrating mass (C) and a new abscess in the right lower abdomen (D).
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Fig. 3. Angiography showing aneurysmatic dilatations of the gastroduodenal (1a
embolization of these arteries in 1b, 2b and 3b respectively.

well as no signs of bleeding, pancreatitis or panniculitis like abnor-
malities were visualized. A low lipase level excluded pancreatitis
and mesenteric panniculitis was considered unlikely because it is a
non-invasive disorder not causing vascular involvement and there-
fore no explanation for the aneurysm formation [9]. Formation
of multiple mycotic aneurysms due to the purulent appendici-
tis accompanied by aneurysmatic rupture was strongly suspected
based on the sudden drop in haemoglobin and the large infiltrating
mass surrounding the aneurysms and therefore treated as such.

An endovascular coiling of the gastroduodenal, inferior pan-
creaticoduodenal and medial colic artery was performed by two
experienced interventional radiologists, despite the risk of bowel
ischemia (Fig. 3). Subsequently, the abscess was drained percuta-
neously. Amoxicillin/clavulanic acid was replaced by piperacillin/
tazobactam (4000/500 mg  three times daily) and anidulafungin
(100 mg  twice daily). After 24 h of monitoring in the intensive
care unit, haemoglobin levels remained stable, no bowel ischemia
occurred and the patient was transferred to the surgical ward.

Bacterial cultures revealed Haemophilus parainfluenzae and Bac-
teroides fragilis bacteria, both sensitive to piperacillin/tazobactam.
Other organisms predominantly found to produce mycotic
aneurysms like Staphylococcus aureus and Salmonella species were
excluded.

Other sites of infection and endocarditis were ruled out by
positron emission tomography CT and trans-oesophageal ultra-
sound. The patient recovered slowly and was discharged three
weeks after initial presentation. He continued intravenous ceftri-
axone (1000 mg  twice daily) and oral metronidazole (500 mg  three
times daily) at home for a total of six weeks. He returned to the
outpatient clinic for several follow up assessments with the last

visit one month after antibiotic cessation. Inflammation parame-
ters returned to normal and the patient recovered completely. The
patient was contacted one year later and he remained without com-
plaints. The coil embolization was experienced as unpleasant and
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dial colic (2a), and inferior pancreaticoduodenal artery (3a), and successful coil

engthy, but the patient was pleased with the aftercare and eventual
utcome.

. Discussion

Mycotic aneurysms are well-known complications of septic
pisodes and infectious diseases and are associated with a signifi-
ant morbidity and mortality, especially in case of severe sepsis or
rterial rupture [1]. However, purulent peritonitis due to a perfo-
ated appendicitis as a cause of mycotic aneurysm formation is rare
nd only described in a few cases [2–7]. Arteries can be affected by
acterial or fungal organisms from a neighbouring source of infec-
ion, causing aneurysmatic dilatation and possibly rupture of the
essel wall. Other causes of mycotic aneurysms are haematogenous
pread of micro-organisms as in sepsis or bacterial endocarditis [1].
ram-positive cocci, Salmonella species and fungi like Candida albi-

ans and Aspergillus are the most commonly found organisms [1,10].
owever, also gram-negative bacteria and Bacteroides fragilis,  as
as  the case in our patient, have been described [10].

Treatment of mycotic aneurysms is based on long-term antibi-
tics and exclusion of the aneurysm, given the high mortality of
onservative therapy with antibiotics alone. Solutions to exclude
he aneurysm consist of surgical ligation, open arterial recon-
truction or endovascular techniques by either covered stenting
r coiling [1,11]. Formation of mycotic aneurysms in mesenteric
rteries is very rare and optimal treatment options are debat-
ble. Kordzadeh et al. reported that mesenteric aneurysmectomy
lone was  associated with significant bowel resection, except in
atients with well-established collateral arteries. Furthermore, the
se of endovascular stents is limited because of the risk of fur-

her colonization and possible technical difficulties based on the
ocation of the aneurysm [11]. In the present case, both endovas-
ular and open vascular reconstruction options were considered.
fter multidisciplinary meeting between surgeons, vascular sur-
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geons and interventional radiologists, it was decided to exclude
the aneurysms with endovascular coil embolization and to observe
whether bowel ischemia would occur. It was opted not to perform
primary bowel resection because, besides the medial colic artery,
aneurysms were also present in other mesenteric arteries. Opti-
mal  antibiotic treatment was determined in consultation with the
microbiology department.

4. Conclusion

The clinical lessons that can be learned from this case are that
mycotic aneurysms of several mesenteric arteries caused by a
perforated appendicitis with purulent peritonitis are a rare phe-
nomenon but should be considered as a possible complication. In
case of aneurysmatic rupture, a timely and accurate diagnosis is
needed for proper treatment and good clinical outcomes. Success-
ful treatment can be achieved by coil embolization followed by
long-term antibiotics and antifungal treatment. Multidisciplinary
collaboration between the surgical, interventional radiology and
microbiology department is highly recommended. Furthermore,
transferring patients to a tertiary referral centre with an adequate
level of facilities and expertise should be considered.
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