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CASE REPORT
A Confirmed Case of Zoonotic Aortitis and Successful Repair with an
Allograft
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Introduction: Streptococcus equi subspecies zooepidemicus is a b-haemolytic group C streptococcus that is a
highly contagious infection in horses and other equines. Streptococcus equi infection of the native human aorta is
a rare form of aortitis that has a high mortality owing to rupture. Surgical intervention with debridement and
broad spectrum intravenous antibiotics are essential to improve the patient’s status.
Report: In this case study, a 71 year old man with horse contact presented with left groin pain related to S. equi
aortitis and mycotic aneurysm. He was successfully treated by excision of the infected abdominal aorta and iliac
vessels with a biological graft reconstruction, debridement of the retroperitoneum, and application of antibiotic
beads.
Discussion: Biological grafts have never been reportedly used in group C streptococcus infection of the native
aorta, and the patient recovered without sequelae. The promising outcome of this case may provide a framework
for future similar cases.
� 2020 The Authors. Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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INTRODUCTION

Streptococcus equi subspecies zooepidemicus is a b-hae-
molytic group C streptococcus that commonly infects ani-
mals.1 Streptococcus zooepidemicus is an opportunistic
pathogen found to colonise in horse nostrils and can cause
strangles, which is a highly contagious horse infection and is
characterised by abscessation of the lymphoid tissue of the
upper respiratory tract.2 Infections in humans are rare and
are mostly reported after contact with infected horses. In-
fectious from S. equi may present as meningitis, endo-
carditis, bacteraemia, pneumonia, septic arthritis, cellulitis,
and glomerulonephritis.2,3 The incidence of aortic infection
with S. equi is extremely rare, and only five cases have been
reported.4,5 Optimal management includes early diagnosis,
rapid surgical intervention, and appropriate antibiotic
treatment.3 In this case report, a patient with a S. equi
infection of the abdominal aorta and mycotic aneurysm is
reported, which was successfully treated using a human
cadaveric aorta. Biological grafts have never been used in
group C streptococcus infection of the native aorta, and the
patient recovered without sequelae. Patient consent for
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publication was obtained before the submission of this case
report.
CASE REPORT

A 71 year old man was admitted to the hospital because of
left groin pain. He was initially seen in the emergency room
of a local hospital; general surgical referral was made for
possible left inguinal hernia. Subsequently, he underwent a
computed tomography (CT) scan of the abdomen and pelvis
because the general surgeon could not confirm a hernia in
the left groin. The CT scan showed an abnormal density in
the peri-aortic region with extension into the left iliac artery
and vein.

The patient denied any history of systemic illnesses such
as diabetes or hypertension. There was a history of past
tobacco use. There was a history of pelvic fracture: three
years before this admission the patient fell off a horse,
which required fixation of the pelvic fracture with a plate
and coil embolisation of the right internal iliac artery. He
had never undergone any aortic intervention or aortic
surgery.

His white cell count on admission was 15 � 109 cells/L
and his haemoglobin was 14.6 g/dL. He had no history of
high grade fever or chills, but felt ill, with reduced appetite
and constipation. Because of the suspected aortic infection,
he was started on broad spec spectrum antibiotics, and
vascular surgery was consulted.
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Fig. 2. Histological examination of the explanted aorta This histo-
logical section of the surgical specimen taking from the explanted
aorta demonstrated acute inflammation with neutrophil
infiltration.
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A CT angiogram was obtained, which showed an
abnormal appearance of the abdominal aorta, with mark-
edly luminal irregularities with fluid and soft tissue density
around the aorta; no obvious rupture was identified
(Fig. 1A, B). A single photon emission CT scan was also
obtained to evaluate the abdominal aorta and iliac arteries
further. Radiopharmaceutical uptake was seen at the level
of the distal aorta, consistent with an infectious or inflam-
matory aetiology. CT guided aspiration of the fluid and
subsequent culture were performed. The cultures were
positive for the Gram positive coccus S. equi, which was
sensitive to multiple antibiotics. It was decided to treat the
patient aggressively with intravenous (IV) antibiotics, and
resection and reconstruction of the abdominal aorta and
iliac arteries with a biological graft (a cryopreserved aorto-
iliac allograft provided by CryoLife, Kennesaw, GA, USA)
were planned. The patient was treated with ceftriaxone and
gentamicin. After antibiotic administration, the white cell
count responded. A few days after the admission, he
developed sudden onset severe abdominal pain, and an
emergency CT scan showed continued aortic inflammation
without any rupture or pseudo-aneurysm formation. He
subsequently underwent urgent excision of the infected
abdominal aorta and iliac vessels and aorto-iliac bypass with
a biological graft. Debridement of the retroperitoneum and
placement of absorbable vancomycin beads in the retro-
peritoneum were performed. It was noted that there was a
contained rupture and complete loss of integrity of the
posterior wall of the aortic bifurcation. Multiple biopsies
were obtained from the soft tissue around the aorta. The
distal inferior vena cava and left iliac vein were densely
adherent to the infected aorta. The infected aorta was
removed in pieces to decrease the risk of venous injury.
Histological evaluation of the explanted aorta demonstrated
acute inflammation with neutrophil infiltration (Fig. 2).

The post-operative course was essentially unremarkable,
antibiotics were continued post-operatively, and he was
discharged home on IV antibiotics for a total duration of
four weeks. The aortic graft was scanned by ultrasound one
Fig. 1. Pre-operative computed tomography angiography (CTA). (A) T
aneurysm. (B) Sagittal CTA of infrarenal mycotic abdominal aortic ane
year after initial surgery, and he is doing well without any
recurrence of symptoms (Fig. 3A, B). The biological graft will
be monitored for long term recurrence of infection with
ultrasonography at annual follow up appointments.
DISCUSSION

Infections of the native abdominal aorta are extremely rare.
Abdominal aortic infections are most frequently caused by
Salmonella and Staphylococcus, whereas streptococcal in-
fections of the aorta are rarely reported.4,6 It is estimated
that 0.25%e10% of all streptococcal infectious aortitis are
due to group C streptococcus.6 An uncommon variety of
group C streptococcus is S. zooepidemicus, with
ransverse CTA scan revealing infrarenal mycotic abdominal aortic
urysm and haematoma to the left of the distal aorta.



Fig. 3. One year post-operative ultrasound. (A) An ultrasound image of the transverse distal aortic allograft that shows no recurrent
infection or aneurysm. (B) An ultrasound image of the transverse aortic bifurcation with no infection or aneurysm.
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approximately five reported cases.5 Mycotic infections of
the aorta (aortitis or aneurysm) are associated with high
mortality secondary to rupture.2

Streptococcus zooepidemicus infection is common in an-
imals but very rare in humans and is usually associated with
contact with horses, consumption of unpasteurised milk or
dairy products, and typically has a similar presentation to
other infectious aetiologies. Horse owners often have
considerable close contact with their animals, including
their mucous secretions. In this case, the patient had raised
horses for many years. He was taking care of a horse that
was suffering from strangles and did not use a protective
barrier.

In most cases of bacterial aortitis, a pre-existing pathol-
ogy, such as an atherosclerotic plaque or aneurysm sac, is
present in the aortic wall and bacteria invade via the vasa
vasorum.7 The pathology of aortitis caused by S. equi is
currently unknown but could present similarly. When
compared with the pathophysiology of other common in-
fections of the aorta, there is a high risk of rupture and
subsequent mortality if left untreated.5e7 If a rupture oc-
curs, the condition is generally fatal, despite emergency
surgical intervention.3

The standard treatment of S. equi aortitis is surgical
resection and replacement with a prosthetic Dacron or
polytetrafluoroethylene (PTFE) graft.4,5 Another surgical
treatment option is an extra-anatomical bypass. Extra-
anatomical bypass is a good additional option for patients
with limited life expectancy. It is typically saved for revas-
cularisation in high risk patients who cannot tolerate aortic
cross clamping or in those with a hostile abdomen. This was
not the case in the present patient because he had limited
comorbidities and was considered low risk. Sometimes
prosthetic graft treatments include an omental wrap with
preserved blood supply to reduce complications caused by
residual infection. The omentum has a rich blood circulation
and an abundance of lymphoid tissues, which promotes the
clearance of bacteria.5 Lifelong or long term antibiotics are
typically mandatory because recurrent infections are
common.8

In this case study, a vascular allograft prosthesis was used
for aortic graft repair, along with absorbable vancomycin
beads. Vascular allograft, which is processed human
vascular tissue, has clear advantages over traditional
methods. Allografts have displayed the lowest levels of
recurrent infection.9 Many studies emphasise the low
complication rates of allografts with graft occlusion in 4% of
cases, graft infection in 4% of cases, and graft degeneration
in 7% of cases. The high efficacy of cryopreserved allografts
stems from preserving the integrity of the collagen matrix,
smooth muscle, and endothelial layer. The inherent nature
of using an allograft helps maintain both vascular tone and
antithrombotic properties of the aorta, which results in
improved patency and resistance to infection.8 Vancomycin
impregnated calcium sulphate beads in the retro-
peritoneum have been shown to decrease the rate of
infection and were used in this case as a preventative
measure.10 Omental wraps that are classically used with
Dacron or PTFE grafts are not necessary with this technique.
The advantages are that the omentum may be missing from
previous abdominal surgery, and the additional operating
room time for the procedure. This technique allows the
closure of retroperitoneum and isolation of the graft from
the abdominal cavity, which is not possible with omental
wrap.
CONCLUSION

This is a case report of aortitis caused by S. equi where
surgical intervention was completed with a biological aorto-
iliac bypass graft. The promising outcomes of this case may
provide a framework for future similar cases.
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