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Abstract: Visceral artery aneurysms are uncommon, often found incidentally and carry significant mortality
if they rupture. Aneurysms of superior mesenteric artery (SMA) represent only a small minority of the
splanchnic aneurysms, but can present with a wide range of symptoms. Mycotic or infective etiology account
for more than 50% of these aneurysms. Diagnosis and early intervention remains the mainstay in its
management before any complications. The aim of this report is to highlight the emergent nature of the
aneurysms of SMA disease and multidisciplinary approach needed to reduce overall morbidity and mortality.

Here, we discuss a rare case of mycotic aneurysms of SMA in infective endocarditis.
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1. INTRODUCTION

William  Osler  first described mycotic
aneurysms in the setting of endocarditis in the
year 1885. Superior mesenteric artery (SMA)
aneurysms accounts for only 3.2% of all
reported cases [1]. With increase in incidence of
intravenous drug abuse, immune-suppression in
immune deficiency virus (HIV) infection and
cancer chemotherapy and various intravascular
interventions, the cases of mycotic aneurysms
(MA) are now steadily increasing. Currently,
there is no consensus on their diagnosis,
treatment and follow-up. Treatment of infective
endocarditis coupled with various techniques
such as aneurysm resection with or without
bowel sparing, saphenous vein graft repair and
endovascular stenting are some of the methods
used to treat SMA aneurysms secondary to
valve endocarditis.

2. CASE REPORT

A 64-year old, non-diabetic, non-hypertensive
male presented to us with the history of low-
grade fever and weight loss with anorexia for
last three months, and abdominal pain for last
one month. He was treated at a local hospital
with  various oral antibiotics  without
ascertaining the cause, leading to no
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improvement in his symptoms. Past history
revealed no tuberculosis, cardiovascular disease
(CVD), intravenous drug abuse, prolonged
hospitalization or any vascular interventions.

On examination, vitals were stable. Jugular
venous pulsation (JVP) was normal. On
palpation of abdomen, mild tenderness in peri-
umbilical region without any organomegaly was
observed. On auscultation of chest, a loud P2 in
the second left intercostals space with a grade
Il pansystolic murmur at the apex radiating to
back. No clinical evidence of cardiac failure (S3
gallop or S4) was noted.

Routine blood analysis showed elevated
leucocyte count (22,200/cu mm). Viral serology
was negative. X-ray of chest and abdominal
ultrasound examination was also normal. 2D-
echocardiography and transesophageal
echocardiography  (TEE)  showed large
vegetation (2.5 x 1.5 cm) on anterior mitral
valve leaflet and small, multiple vegetations on
non-coronary cusp of aortic valve (Fig 1). There
was moderate mitral and aortic regurgitation.
Tricuspid and pulmonary valves were normal. A
mild pulmonary hypertension (ePASP = 35 mm
Hg) was seen. LV systolic function was normal.
No pericardial thickening or effusion observed.
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Superior Mesenteric Artery (SMA) Aneurysm in

Figl. Transesophageal echocardiography (TEE) of mitral valve (a) showing large vegetation (2.5 x 1.5 cm) on
mitral valve leaflet (arrow). TEE of aortic valve (b) showing small multiple vegetations with fenestrations on

the non coronary cusp (arrow).

Blood cultures revealed no bacterial growth.
Intravenous antibiotic therapy with Ampicillin /
Sulbactum (12 gms/day in divided doses) and
Gentamicin (3 mg/kg/day) was commenced on
admission. Patient was stable but with persistent
abdominal discomfort.

PET-CT scan was done, which showed
increased FDG uptake on mitral valve leaflet,
but no activity in the region of aortic valve (Fig
2A-C). There was also increased FDG activity
at the location of two SMA aneurysms.
Computerized tomography of abdomen showed

two focal aneurysms (9 x 7 mm and 6 x 4 mm)
in superior mesenteric artery (SMA). PET-CT
scan showed that the size of the aneurysms had
significantly increased (11x7 cm and 8x6 mm)
compared to previous CT scan (Fig 2D-F). A
Repeat 2D-ECHO after two weeks showed no
change in the size of the vegetation on mitral
and aortic valves, but it was associated with
worsening of mitral regurgitation. Coronary
angiography showed right dominant circulation
without any significant coronary artery stenosis.

(b)

Fig2. Upper panel: Computed Tomography (CT) (a) and Positron Emission Tomography-Computed
Tomography (PET-CT) scan images of chest (b, ¢) showing high accumulation of FDG isotope at the mitral
valve denoting increased metabolic activity (arrow). Lower panel: CT (d) and PET-CT scan images (e, f) of
abdomen showing two large aneurysms with increased FDG isotope activity (arrows).

Patient underwent mitral and aortic valve
replacement with mechanical prosthetic valves.
After three days, patient underwent open
abdominal surgery and two SMAA were located
and resected along with a segment of ischemic
bowel supplied by these arteries with final end-
to-end anastomosis. Peritoneal fluid was
collected for culture and antibiotic sensitivity

ARC Journal of Cardiology

test. The cultures did not show any bacterial
growth. Recovery from both surgeries was
uneventful. He was later discharged on warfarin
(5mg) and advised to continue antibiotics for 6
weeks.

Gross examination of mitral valve sections
revealed focal areas of fibrosis, ulceration in the
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vicinity of the vegetation on the anterior mitral
leaflet (AML) (Fig 3A) with rupture of chodae
(Fig 3B,C). Aortic valve showed focal areas of
myxoid degeneration with fenestrations of non-
coronary cusp and small pale vegetations.
Histology of vegetation showed dense
neutrophilic and gaint cell infiltration admixed
with areas of necrosis and fibrosis. Gram stain,
Periodic acid-Schiff (PAS) and Grocott
methenamine silver (GMS) (fungal) stains were
negative for both the valves
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Gross examination of superior mesenteric
aneurysms showed two pseudo-aneurysms with
few enlarged mesenteric lymph nodes. Gross
examination of small bowel (ileum) was pale
and oedematous (Fig 3D). Histology of bowel
showed few neutrophilic micro-abscesses with
areas of necrosis extending into the surrounding
adipose tissue (Fig 3E) and early ischemic
changes predominantly involving villi, but in
few places, full thickness of mucosa and part of
sub-mucosa were involved with focal area of
stricture, scarring and necrosis (Fig 3F).
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Fig3. Upper panel: Surgical specimens showing mitral valve with vegetation (a) (arrow) and chordal rupture
(b) pseudoaneuryms of SMA along with resected segment of bowel(c) (arrow).

Lower panel: Histopathological sections of mitral valve vegetation showing focal area of calcification (d)
(arrows),mitral vegetation showing dense neutrophilic infiltration with few scattered lymphocytes admixed with
histiocytes (e) (40 x magnification of Figure 3d), small bowel showing areas of mucosal ischaemia (f) (arrows)

with viable muscularis propria (blue arrow).
3. DISCUSSION

The clinical profile of infective endocarditis (IE)
is now changing. In pre-antibiotic and early
antibiotic era, it typically affected young or
middle-aged adults with underlying rheumatic
or congenital heart disease (CHD). With the
development of antibiotics and its indiscriminate
use, and decline in incidence of RHD, lead to a
change in the risk factor profile, patient
demographic characteristics and microbiology
of IE. Double valve endocarditis is uncommon,
especially in patient without the history of RHD,
vascular cannulation, intravenous (l.V) drug
abuse or immune-compromised state. It has
been attributed to regurgitant jets from the
infected aortic valve striking the anterior mitral
leaflet or due to contiguous spread of infection
along the aortomitral curtain [2].

Staphylococcus,  Streptococcus, Salmonella,
atypical Mycobacteria, Coxiella and fungi are
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usually the infective organisms [3, 4]. Blood
culture-negative IE can also be severe and
difficult to diagnose. Blood culture-negative IE
is classified into three main groups: (a) Bacterial
endocarditis sterilized by previous antibiotics
therapy. (b) Endocarditis caused by fastidious
organisms (e.g. Brucella and Legionella) and
cell-dependent organisms (e.g. Chlamydia and
Coxiella or fungi), in which prolonged
incubation or different techniques are necessary.
(c) True blood culture-negative endocarditis,
due to intra-cellular bacteria that cannot be
routinely cultured in blood with current
techniques [2].

The term ‘mycotic’ aneurysm is actually a
misnomer; a more accurate term is endovascular
infection or infective vasculitis. The term
‘mycotic’ first originated in 1885, when Sir
William Osler, in his gulstonian lectures,
described a patient with valve vegetations and
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four aortic aneurysms whose morphology had
a fungal resemblance. The most commonly
affected organs due to embolism secondary to
IE include the central nervous system (48-65%),
extremities (30%), spleen (19-32%), and kidney
(6-14%). Less commonly affected structures or
organs include the lungs (14%), coronary
vessels (6%), liver (3-11%), bone and joints
(11%), iliac arteries (6%) and mesenteric
arteries (3%) [3, 4].

Visceral artery aneurysms as a result of arterial
degenerative diseases are rare and carry an
incidence of 0.1%-2% in medical literature [5].
They are mostly asymptomatic and detected
incidentally during diagnostic imaging. SMA
and IMA aneurysms are symptomatic and often
present acutely [6]. Pentad of abdominal pain,
pyrexia of unknown origin, malaise, weight loss,
and nausea remains the most convincing
presentation of mycotic  aneurysms.The
mortality rate of SMAAs is ~30% and the rate
of rupture is ~50% with a resultant mortality
rate of 60% [7].

Surgical replacement for native valve
endocarditis is indicated in patient with severe
valvular dysfunction, thromboembolism  or
sepsis. These patients benefit from early surgical
intervention [2]. The type of prosthetic valve to
be used in infective endocarditis (mechanical or
bioprosthesis) is controversial. Consensus
guidelines for prosthesis selection in infective
endocarditis recommend  bioprosthetic or
mechanical valve replacement based on life
expectancy and co-morbidities. The possibility
of recurrence of IE in replaced valves is a
concern. Recurrence of IE has been documented
to be ~10% over 10 yrs period. Various studies
have shown no difference between recurrences
of IE in bioprosthesis and mechanical prosthesis
[4, 8].

Indications for treatment of visceral artery
aneurysm (VAA) include symptomatic VAA
and asymptomatic VAA greater than 2 cm, rapid
expansion (> 0.5 cm/week), and pregnancy,
women of childbearing age or liver
transplantation. The first surgical treatment of
VAA aneurysm was reported by De Bakery and
Cooley in 1953 [9]. Ligation of the vessels that
enter and exit the aneurysm is one of the more
common surgical approaches to treat SMA
aneurysms [10]. Collaterals from celiac artery
and inferior mesenteric artery (IMA) are often
adequate to prevent intestinal ischemia in
proximal aneurysms. However, in distal
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segment aneurysms, as in this case, collaterals
were inadequate, leading to bowel ischaemia.

The endovascular approach is another modality
that has gained attention in recent years, but its
use in mycotic SMAA is limited. Apart from
anatomical and technical challenges, insertion of
a foreign body into a hostile (infected) tissue can
aid in further bacterial colonization leading to
relapse of infection [11]. Currently, endovascular
procedures are indicated only in high-risk
individuals who cannot tolerate general
anaesthesia or open surgery [12]. Aneurysms can
also be treated using embolization coils,
ethylene-vinyl alcohol copolymer (EVOH)
stents, multilayer stents, stent grafts and
histoacryl glue or a combination of these methods
[13-15].

4, CONCLUSION

Myecotic aneurysm of superior mesenteric artery
is a rare complication of infective endocarditis.
Patient may have a varied presentation. Early
diagnosis and timely surgical intervention is the
most effective treatment to prevent serious
complications such as aneurysmal rupture and
death.
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