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Abstract

Infective endaortitis with a splenic abscess is an extremely rare and fatal complication of coarctation
of the aorta. We herein describe a |9-year-old female patient with a 2-month history of intermittent
fever with progressive abdominal and leg pain. Aortic computed tomography angiography showed a
rapidly progressive poststenotic saccular aneurysm immediately distal to the coarctation. Enhanced
abdominal computed tomography showed a severe splenic abscess. During the operation, the
infected spleen was resected first. We subsequently removed all of the diseased aorta and per-
formed in situ aortic reconstruction with an artificial tube graft and without extracorporeal circu-
lation. The patient had an uneventful postoperative clinical course and recovered very well during
the 4-year follow-up. In summary, our case report details the successful surgical treatment of
coarctation of the aorta with infective endaortitis and a splenic abscess and thoroughly discusses
the indications and key notes for surgery without extracorporeal circulation in this complex disease.
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Introduction

Congenital coarctation of the aorta (CoA)
accounts for 4% to 5% of all congenital
heart diseases.! CoA tends to be complicat-
ed by hypertension, heart failure, ascending
aortic aneurysmal dilatation, and rarely
endaortitis.” Infective endaortitis with a
splenic abscess is an extremely rare and
fatal complication of CoA. Few reports
have described this complication.® We
herein report a case involving a 19-year-
old girl who was successfully cured of this
complex disease.

Case report

A 19-year-old female patient with an unre-
markable medical history was referred to
the vascular surgery department of Peking
Union Medical College Hospital because of
a 2-month history of an intermittent fever
with progressive abdominal pain and leg
pain. At admission, the patient’s tempera-
ture was normal, and her blood pressure
was higher in the upper limb than in the
lower limb (160/85 vs. 105/80 mmHg,
respectively). An atypical systolic murmur
could be heard most strongly over the left
subclavian area and the left scapular region.
Scattered petechial hemorrhages could be
seen on the bilateral lower extremities, espe-
cially on the bottom of the feet (Figure 1
(a)). The white blood cell count and high-
sensitivity C-reactive protein concentration
were 14.1 x 10°/L (reference range, 4.0—
10.0x 10°/L) and 105 mg/L (reference
range, 0-20 mg/L), respectively. The hemo-
globin concentration was 83 g/L (reference
range, 110-160 g/L). The patient’s echocar-
diographic findings were normal with no
evidence  of infective  endocarditis.
Notably, the diagnosis of CoA with a post-
stenotic saccular aneurysm of the aorta had
been confirmed by aortic computed tomog-
raphy angiography (CTA) in an external
hospital 1.5 months before the current

presentation (Figure 2(a)), and a splenic
infarction was also found.

Treatment was initiated with broad-
spectrum intravenous antibiotics.
However, on the fourth day of admission,
the patient developed a sudden-onset high
fever (102.6°F), abdominal pain, and vom-
iting. Blood analysis revealed a markedly
elevated leukocyte count (29.1 x 10°/L; ref-
erence range, 4.0-10.0 x 10°/L) and a high
procalcitonin concentration (12.25 ng/mL;
reference range, <0.5 ng/mL). A blood cul-
ture showed growth of Viridans streptococ-
ci. A new aortic CTA examination in our
hospital showed that the poststenotic saccu-
lar aortic aneurysm had substantially
grown in size (Figure 2(b)). Additionally,
enhanced abdominal CT showed a severe
splenic abscess (Figure 1(b)). Based on the
patient’s clinical manifestations, laboratory
results, and imaging evidence, a preliminary
diagnosis of infective endaortitis was estab-
lished. Considering the rapid enlargement
of the poststenotic saccular aortic aneu-
rysm, an emergency surgery was scheduled.

During the operation, the infected spleen
was resected first. Next, a left posterolateral
thoracotomy was performed through the
fourth rib bed. The distal aortic arch and
the descending aorta were carefully dissoci-
ated. Aortic coarctation with a poststenotic
saccular aortic aneurysm was confirmed.
The adventitia of the aortic aneurysm
remained intact, and no obvious infective
tissue was present around the aneurysm.
After transverse clamping of the distal
aortic arch above the constricted segment
and the distending aorta distal to the aneu-
rysm, a strong pulse was felt on the distal
thoracic aorta, with an acceptable systolic
blood pressure of 100 mmHg invasively
measured through the dorsal pedal artery.
This indicated that more extensive collater-
al vessels secondary to long-term aortic
coarctation could maintain sufficient infu-
sion of the distal aorta even after clamping,
as we predicted before the surgery.
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Figure |. Septic embolization. (a) Scattered petechial hemorrhages were seen on the bottom of the foot.
(b) Enhanced abdominal computed tomography revealed a severe splenic abscess (white arrow).

Figure 2. (a, b) Aortic computed tomography angiography showed a noticeably increased size of the
poststenotic saccular aortic aneurysm (the maximum diameter of the diseased aorta increased from 29.3 to

35.1 mm) within just I.5 months (white arrows).

A surgical repair strategy without extracor-
poreal circulation was conducted. Carefully
maintaining an invasive systolic blood pres-
sure ranging from 100 to 110 mmHg as

measured through the dorsal pedal artery,
which was in accordance with the patient’s
preoperative ankle blood pressure, we
removed all of the diseased aorta and then
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Figure 3. (a) Vegetations and a saccular aneurysm were seen immediately distal to the coarcted segment
(black arrow). (b) Aortic computed tomography angiography 4 years later showed an artificial vessel with

unobstructed thoracic aortic blood flow (white arrow).

performed in situ reconstruction of the
aorta with a Dacron artificial tube graft
(20-mm diameter and 40-mm long). The
clamping delay was 29  minutes.
Macroscopic examination of the operative
specimen revealed coarctation and postste-
notic saccular aortic aneurysm with several
vegetations adhered to its intima (Figure 3
(a)). The postoperative clinical course was
uneventful, and intravenous antibiotics
were administered for 6 weeks after con-
firming a negative blood culture. Four
years later, this patient was followed up
without any events. Aortic CTA demon-
strated that the artificial vessel functioned
normally (Figure 3(b)). This case report did
not require ethics committee approval
because it did not involve animal or
human studies. Verbal consent was
obtained from the patient for publication
of this manuscript and any accompanying
images and medical data.

Discussion

Infective endaortitis secondary to CoA is
extremely rare. The mechanism of CoA

causing infective endaortitis is similar to
that of infective endocarditis.* Infective
endaortitis usually occurs in the aortic
wall below the adjacent constricted seg-
ment. Local blood turbulence causes endo-
thelial injury, which in turn creates
conditions for infective endaortitis. Once
local infection has occurred, it can lead to
local pyogenesis, mycotic aneurysm forma-
tion, and sometimes even  distal
embolization.

No randomized controlled studies have
been performed to guide the management
of infective endaortitis. Most authors
agree that antibiotic therapy in combina-
tion with complete surgical excision of the
infected aorta is the best treatment choice.’
Although some good results have been
reported with endovascular stent grafts in
the management of infective endaortitis,®’
there is not yet enough evidence to consider
it an alternative to surgery because of the
risk of graft infection. Congenital CoA with
infective endaortitis is even rarer. This dis-
ease combination has only been reported
sporadically in the past, and there are no
clear  guidelines for its treatment.
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Complete surgical excision of the coarcta-
tion and infected aorta with in situ recon-
struction was the most frequently selected
and most effective surgical procedure.*®
Some surgeons also chose to perform
extra-anatomic reconstruction, which also
achieved good results.” However, endovas-
cular techniques were rarely used for this
complex pathological condition. The two
main concerns were that CoA and mycotic
aneurysm needed to be treated at the same
time and the infectious lesions could not be
completely removed. In the present case, we
did not perform extra-anatomic reconstruc-
tion mainly because the greater trauma and
hemodynamic changes associated with this
procedure were unsuitable for our young
patient. Additionally, the intact adventitia
indicated that in situ reconstruction would
be possible. Each case needs to be consid-
ered individually and will likely be influ-
enced by the skill set of the surgeon.
Several graft materials are available for
aortic repair in the setting of aortic infective
disease, including autogenous vein grafts,
cryopreserved arterial allografts,
rifampicin-impregnated grafts, and silver-
coated grafts, among others.'”!" Two
single-center clinical studies in recent years
have confirmed that in situ aortic recon-
struction with cryopreserved allografts is a
viable treatment modality with relatively
low morbidity and mortality in patients
with native and prosthetic aortic infec-
tions.'*'* However, one study showed
poor outcomes, with 28% mortality at
1 month and nearly 40% mortality at
1 year.'* In the present case, because of
the lack of an allograft supply in our coun-
try, we chose a Dacron tube to reconstruct
the aorta, considering the intact aortic
adventitia. Ultimately, we achieved a very
good prognosis. Thus, when an allograft is
lacking, an artificial graft should be consid-
ered an alternative in situ reconstructive
material for aortic infective endaortitis.

After transverse clamping of the aorta,
extensive collateral vessels secondary to
long-term aortic coarctation maintained
sufficient infusion of the distal aorta in
this case. Therefore, we did not choose to
establish extracorporeal circulation during
the operation. In addition, the blood pres-
sure of the dorsal pedal artery was carefully
maintained, which along with maintenance
of the blood pressure of the distal aorta
ensured an adequate blood supply to the
visceral organs, spinal cord, and lower
extremities to prevent severe ischemic
events. Preoperative measurements of the
blood pressure of both the upper and
lower limbs each day helped us to ensure
that the optimal range was maintained
during clamping to decrease the risk of vis-
ceral and medullary ischemia. Shortening
the duration of aortic clamping as much
as possible may also help to prevent severe
visceral and medullary ischemia. O’Brien
and Marshall'® reviewed the surgical treat-
ment of CoA and stated that “the proce-
dure is done through an incision in the left
side of the chest and does not require the
heart-lung machine.” After a literature
review of the treatment of CoA in patients
with aortic infective endaortitis, we found
that most surgeons established an intrao-
perative left heart bypass or cardiopulmo-
nary bypass to prevent postoperative
visceral and medullary ischemia;>*'¢"°
only a few case reports did not mention
the application of left heart bypass or car-
diopulmonary bypass.®?° Therefore, wheth-
er establishment of  extracorporeal
circulation is necessary during surgery for
this complex disease remains controversial
and should be considered on an individual-
patient basis; it mainly depends on whether
the collateral arteries can maintain the
blood supply of the distal aorta after clamp-
ing. The key factors in a successful proce-
dure are preoperative measurements and
prediction, reevaluation after clamping,
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and careful maintenance of optimal blood
pressure during clamping.

Our patient also had a severe splenic
abscess, which were likely caused by the
shedding  of  bacterial  vegetations.
Considering that the infected spleen would
probably lead to bacteremia and even post-
transplant graft reinfection, we decided to
perform a splenectomy in this patient.
Thus, the timing of spleen removal was
also an important issue that we needed to
consider. We finally decided to treat the
splenic abscess by performing a splenecto-
my on the same day as the aortic replace-
ment for three reasons. First, the patient’s
aneurysm had progressed rapidly and may
have ruptured at any time, and the aortic
surgery needed to be completed as soon as
possible. Second, the abscess was still con-
fined to the spleen. Third, a further opera-
tion on the same day as the aortic
replacement prevented the patient from sus-
taining surgical trauma in two separate
procedures.

Conclusion

CoA complicated by distal infective endaor-
titis is rare. This is the first report to
describe in detail the surgical experience of
treating CoA with infective endaortitis and
a splenic abscess, thus providing a useful
therapeutic reference for this rare and com-
plex pathological condition. Although
aortic resection and in situ replacement by
simple clamping without extracorporeal cir-
culation is not the usual method, it was safe
and useful in this case because of the suffi-
cient blood supply of the distal aorta by
abundant collaterals. As we stated above,
preoperative measurements and prediction,
reevaluation after clamping, and careful
maintenance of optimal blood pressure
during clamping were the key factors in
achieving a good result for this patient.
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