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CASE REPORT

A rare case of paradoxical pulmonary embolism in
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ABSTRACT

Aortocaval fistula (ACF) is a rare complication of abdominal aortic aneurysm (AAA), occurring in less than 1% of all

AAAs.

Paradoxical embolism can rarely be associated with ACF, pulmonary embolism may originate from dislodgment of

thrombotic material from the AAA in the inferior vena cava (IVC) through the ACF.

We report a case of a patient admitted to the emergency department with abdominal pain and shortness of breath who
immediately underwent thoraco-abdominal CT. Imaging allowed a prompt pre-operative diagnosis of an ACF between
an AAA and the IVC, also identifying CT signs of right heart overload and the presence of a paradoxical pulmonary
embolism.

CASE PRESENTATION

A 57-year-old male patient was admitted to our emergency
department (ED) with diffuse abdominal pain, shortness of
breath, cold sweat and palpitations.

On physical examination the patient, with a BMI of 30.7,
presented mottled skin of umbilical region and lower
extremities; femoral pulses were symmetrically present,
while distal ones were absent and he referred leg pain. He
was a heavy smoker, without medical history.

Vital signs were as follows: body temperature 36.5°C, blood
pressure 100/60mm Hg, heart rate 120 beats/min and

polypnea.

Laboratory analysis (Table 1) revealed leukocytosis, impair-
ment of renal function, increase of D-Dimer, fibrinogen,
cardiac troponin-T, C-reactive protein (CRP) and hyper-
glycemia (with a consequent diagnosis of a previously
unknown diabetes). Arterial blood gas (ABG) analysis
revealed a compensated metabolic acidosis with respiratory
alkalosis and high levels of lactates.

The patient underwent a bedside ultrasound in the ED,
which showed a large abdominal aortic aneurysm (AAA),
without clear signs of rupture. Therefore, a contrast-
enhanced multi-detector CT scan was immediately
requested.

A multi-phases thoraco-abdominal CT with contrast
injection (120 ml of Topamidol 370 mgml™" at 4mL/s) was
performed using a 128-slice Flash Dual-Source CT scanner
(SOMATOM Definition Flash - Siemens Healthcare). A
bolus tracking in the descending aorta, with an attenuation
threshold of 120 HU, was used to optimize the imaging of
the aorta; an arterial phase with a 10s delay after reaching
the threshold and a venous phase (60 s delay) were obtained.
Images were reconstructed with 3mm and 1 mm collima-
tion. Post-processing included multiplanar reformation
(MPR), maximum intensity projection (MIP) and volume
rendering technique (VRT) reconstructions.

Images acquired during the arterial phase showed early
full-enhancement of the inferior vena cava (IVC) and
hepatic veins associated with a large aorto-bisiliac aneu-
rysm (maximum diameter 8cm at the infrarenal tract),
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Table 1. Results of Laboratory Examinations

Patient’s
value

White blood cell count (x 10°/L) 22,07 4,8-10,8
Hemoglobin (g/dL) 15,2 13,5-17,5
Platelets count (x 10°/L) 248 130-400
Creatinine (mg/dL) 2,05 0,72-1,18
Glucose (mg/dL) 327 70-110
Urea (mg/dL) 47 15-50
Sodium 139 135-145
Potassium 4,4 3,30-5,10
Cardiac troponin-T (ng/L) 209 0-14,0
Alanine aminotransferase (U/L) 21 9-59
Creatine kinase (U/L) 89 38-174
D-Dimer (pg/L) 55556 <500
Fibrinogen (mg/dL) 401 165-350
INR 1,12 0,84-1,20
aPTT ratio 0,96 0,86-1,20
C-reactive protein (mg/dL) 2,53 <0,5
Procalcitonin (pug/L) 0,14 0,02-0,06
Ferritin (pg/L) 1069 30-400

extended into the iliac bifurcation bilaterally. On axial images, an
aortocaval fistula was identified, confirmed on MPR reconstruc-
tions, located just above the level of the confluence of the iliac
veins. No signs of retroperitoneal rupture of AAA were detected
(Figure 1).

AAA was characterized by concentric thrombotic apposition
(thickness 20 mm) with adequate proximal neck. Other findings
included dilatation of the IVC (infrarenal caliber 27 mm) and
CT signs of right heart overload: atrial and ventricle dilatation,
cardiac axis clockwise rotation, straightened interventricular
septum (Figure 2a).

Last but not least, bilateral acute pulmonary embolism was
detected, without CT signs of parenchymal infarctions. Segmental
and subsegmental arteries were involved with often complete
filling defect (Figure 2b, ¢ and d); main and lobar arteries were
patent. The main pulmonary artery presented normal caliber
with ascending thoracic aorta / pulmonary artery ratio >1.

After a prompt multidisciplinary evaluation, a surgical approach
was chosen, mainly due to a lack of bilateral distal neck necessary
for an endovascular treatment.

The patient was submitted to open repair. After median lapa-
rotomy, aorta, iliac arteries, IVC and right common femoral vein
were isolated to obtain proximal and distal bleeding control.
Systemic heparinization with 5000 UI was performed. Aorta and
iliac arteries were clamped before sac’s incision.

Figure 1. Contrast-enhanced CT scan during arterial-phase
showing the presence of a fistula between the aortic aneu-
rysm and the IVC. (a) Axial images well depict the communi-
cation between the two vessels (arrowhead). (b, c) MPR and
VRT reformatted images show the early full enhancement of
the dilated IVC (arrow) during the arterial phase

A 2 cm fistula between IVC and aorta aortocaval fistula (ACF)
was identified and repaired using continues suture with 3/0
Prolene °. Subsequently, an aorto-bisiliac reconstruction with
Dacron * prosthesis (20 x 10mm) was performed; right hypo-
gastric artery was closed while the left one was saved using Gore”
vascular graft (Hybrid nr. 7, Flagstaff, Arizona, USA) (Figure 3).

At the end of the procedure a good refill of IVC, without apparent
stenosis, and a valid hypogastric pulsation were obtained.

DISCUSSION

The rupture of an AAA into the inferior vena cava with fistula
formation is a rare condition, occurring in less than 1% of all
AAA and in 0.3-11.3% of ruptured AAA, but is associated with
a high mortality rate.'

The most common site of the ACF is the inferior vena cava, with
iliac veins being rarely affected. ACF may coexist with a retroper-
itoneal rupture or may be isolated, as in our case.” Less common
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Figure 2. Contrast-enhanced CT scan during arterial-phase.
(a) Lower chest CT image demonstrates CT signs of right
heart overload: enlargement of right atrium and ventricle,
cardiac axis clockwise rotation (curved arrow) and straight-
ened interventricular septum (arrowhead). (b, ¢, d) Axial and
MPR reformatted images showing bilateral segmental and
subsegmental pulmonary embolism (arrows)

causes of spontaneous ACF include mycotic aneurysm, syphilis,
and disorders of connective tissue, such as the Ehlers-Danlos
and Marfan syndromes.”

The presence of an ACF determines a diversion of blood flow
from the high-resistance arterial circuit to the low-resistance
venous circuit. This produces a decrease in total peripheral resis-
tance and an increase in venous resistance, pressure and volume,
causing right heart overload and high-output cardiac failure."*

To our knowledge very few cases of pulmonary embolism asso-
ciated with ACF have been so far described in the literature.
Pulmonary embolism may originate from dislodgement of
thrombotic material from the AAA in the IVC through the ACF
(“paradoxical” embolism). Another source may be the presence
of clots developed from venous stasis due to cava compression
from the aortic aneurysm."*”

Figure 3. (a) IVC suture at the level of aortocaval fistula. (b)
Aorto-bisiliac reconstruction with Dacron = prosthesis
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Clinical symptoms and findings vary in a wide range and early
diagnosis and intervention can be lifesaving. The classic clinical
triad of ACE, although not always present, is: abdominal or low
back pain, palpable aneurysm and abdominal bruit. Other clin-
ical signs may be present and most likely related to the arterio-
venous shunt."*

In our case, patient presented with abdominal pain and clinical
sign of a palpable abdominal mass. The abdominal bruit was
retrospectively investigated after the CT and reported positive.
He also presented shortness of breath, palpitations, leg pain
due to peripheral ischemia, and marbled legs related to venous
hypertension.

Diagnosis of ACF may be challenging for clinicians, so a prompt
emergent imaging is mandatory.

Typical CT findings of ACF include early detection of the
contrast medium in the IVC and occasionally the direct visual-
ization of the pathological shunt between abdominal aorta and
IVC or iliac veins.""*

In our case, CT diagnosis was immediately established due to the
early full enhancement of the dilated IVC with direct visualiza-
tion of the fistula. Bilateral segmental and subsegmental pulmo-
nary embolism was observed.

Our country is currently frontline in the management of the
novel Coronavirus pandemic, therefore, ruling out a potential
relationship between pulmonary embolism and SARS-CoV2
infection was necessary.’ Although no CT findings suggestive for
COVID-19 pneumonia were present, and although the patient
did not present any other pulmonary symptoms suggestive
for COVID-19, a RT-PCR testing on intra operative broncho-
alveolar lavage (BAL) was performed and SARS-CoV-2 infection
was excluded.

As a result, pulmonary embolism was attributed to a dislodge-
ment of the mural thrombus through the fistula into the IVC
(paradoxical). Even ifinfrequent, our case highlights the necessity
to exclude pulmonary embolism in all patients with ACF, espe-
cially when AAA presents with a large thrombotic apposition.

Therefore, in the immediate post-operative period, a major
problem is represented by the management of anticoagulant
therapy to prevent pulmonary embolism.

After the intra-operative administration of 5000 IU Low Molec-
ular Weight Heparin (LMWH), the patient was managed with
4000 IU LMWH twice a day for 7 days and then 6000 IU twice a
day until his discharge with the indication to continue the treat-
ment until the first post-operative follow-up.

In the current literature, endovascular repair is considered to
be preferable than open repair (OR) because of less surgical
stress and shorter hospitalization. However, in the present case,
OR was chosen as the treatment option due the lack of bilateral
distal neck related to a bilateral aneurysmatic involvement of
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the iliac bifurcation. Operative treatment includes repair of the
fistula with direct suture of the caval defect from inside the aortic
lumen and surgical reconstruction of the aorto-iliac axis with a
prosthetic graft."” In these cases, during follow-up a risk of IVC
stricture caused by fibrotic reaction should be considered.

In conclusion, spontaneous ACF caused by aneurysmal rupture
is an uncommon condition; its presence can be fatal for poten-
tial congestive right heart failure. Since clinical symptoms may
be nonspecific, a prompt diagnosis, ideally prior to surgery, is
mandatory. In fact, as reported in the literature, intraoperative
diagnosis, has a higher mortality rate."””

In most cases instability and severity of symptoms require prompt
surgical or endovascular treatment carried out by a skilled team

LEARNING POINTS

o Aortocaval fistula (ACF) is a rare complication of abdominal
aortic aneurysm and its presence can be fatal for potential right
heart failure.

o In presence of an ACF, the dislodgment of thrombotic material
from the aorta in the inferior vena cava can lead to paradoxical
pulmonary embolism.

o CT angiography can detect the ACF and the pulmonary
embolism, leading to a prompt pre-operative diagnosis.

PATIENT CONSENT
Written informed consent was obtained from the patient
for publication of this case report, including accompanying

in a well-equipped center.

images.

REFERENCES

1.

De Rango P, Parlani G, Cieri E, Verzini

E Isernia G, Silvestri V, et al. Paradoxical
pulmonary embolism with spontaneous
aortocaval fistula. Ann Vasc Surg 2012; 26:
739-46. doi: https://doi.org/10.1016/j.avsg.
2011.06.011

Tsolakis JA, Papadoulas S, Kakkos SK,
Skroubis G, Siablis D, Androulakis JA.
Aortocaval fistula in ruptured aneurysms. Eur
J Vasc Endovasc Surg 1999; 17: 390-3. doi:
https://doi.org/10.1053/¢jvs.1998.0777
Lorenzati B, Perotto M, Bottone S, Tenconi
G, Gazzina G, Cataldi W. Aortocaval fistula.
Intern Emerg Med 2014; 9: 895-6. doi: https://
doi.org/10.1007/s11739-014-1076-5

Thet Y, Ranjit A, Ravi R, Khand A. High
output cardiac failure and paradoxical

pulmonary emboli secondary to aortocaval
fistula. Postgrad Med ] 2012; 88: 613-4. doi:
https://doi.org/10.1136/postgradmed;-2012-
130840

. Laporte E Olivier A, Groben L, Admant P,

Aliot E. Aortocaval fistula: an uncommon
cause of paradoxical embolism. J Cardiovasc
Med 20125 13: 68-71. doi: https://doi.org/10.
2459/JCM.0b013e32834039d7

. Akwei S, Altaf N, Tennant W, MacSweeney

S, Braithwaite B. Emergency endovascular
repair of aortocaval fistula--a single center
experience. Vasc Endovascular Surg 2011;
45: 442-6. doi: https://doi.org/10.1177/
1538574411407087

Coulier B, Tilquin O, Etienne P-Y.
Multidetector row CT diagnosis of

aortocaval fistula complicating aortic
aneurysm: a case report. Emerg Radiol 2004;
11: 100-3. doi: https://doi.org/10.1007/
s10140-004-0375-y

Cura M, Cura A, Bugnone A. Early
enhancement of the inferior vena cava on
helical CT. Clin Imaging 2003; 27: 236-8.

doi: https://doi.org/10.1016/S0899-7071(02)
00544-2

. Poyiadji N, Cormier P, Patel PY, Hadied MO,

Bhargava P, Khanna K, et al. Acute pulmonary
embolism and COVID-19. Radiology 2020;
297: E335-8. doi: https://doi.org/10.1148/
radiol.2020201955

4 of 4 birpublications.org/bjrcr

BJR Case Rep,7:20200183


http://birpublications.org/bjr
https://doi.org/10.1016/j.avsg.2011.06.011
https://doi.org/10.1016/j.avsg.2011.06.011
https://doi.org/10.1053/ejvs.1998.0777
https://doi.org/10.1007/s11739-014-1076-5
https://doi.org/10.1007/s11739-014-1076-5
https://doi.org/10.1136/postgradmedj-2012-130840
https://doi.org/10.1136/postgradmedj-2012-130840
https://doi.org/10.2459/JCM.0b013e32834039d7
https://doi.org/10.2459/JCM.0b013e32834039d7
https://doi.org/10.1177/1538574411407087
https://doi.org/10.1177/1538574411407087
https://doi.org/10.1007/s10140-004-0375-y
https://doi.org/10.1007/s10140-004-0375-y
https://doi.org/10.1016/S0899-7071(02)00544-2
https://doi.org/10.1016/S0899-7071(02)00544-2
https://doi.org/10.1148/radiol.2020201955
https://doi.org/10.1148/radiol.2020201955

