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Imminent rupture of abdominal aortic aneurysm
complicated by arteriovenous fistulaization and
hepatorenal failure: case report and literature review
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Avrteriovenous fistula (AVF) is a rare complication of the
abdominal aortic aneurysm (AAA) with complex clinical
features. However, AVF and AAA usually cause no symp-
toms except when they rupture. This case study demon-
strated that ultrasonography was a rapid and non-invasive
method for the initial assessment of AAA and AVF. A 65-
year-old man was admitted fo the intensive care unit with
hepatic and renal dysfunction. Physical examination re-
vealed an abdominal vascular murmur and bilateral toe
discoloration. Ultrasonic examination revealed an AAA
and right common iliac artery aneurysm with an AVF lo-
cated between the right common iliac artery and inferior
vena cava. A computed tomography scan confirmed the
sonographic findings. We propose that ultrasound should
be used more commonly as part of the initial evaluation
of the potential and established vascular diseases.
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1. Background

Arteriovenous fistula (AVF) is a very rare complication of the
abdominal aortic aneurysm (AAA) and is a life-threatening condi-
tion with complex clinical features. Timely diagnosis and surgical
treatment impose a huge impact on reducing morbidity and mor-
tality for those patients. However, AVF and AAA usually cause no
symptoms except when they rupture (Wilmink and Quick, 1998).
Most common iliac artery aneurysms develop in patients with
AAA, and about 20% of patients with AAA have a common iliac
artery aneurysm (Armon et al., 1998). Infrarenal aortic aneurysms
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with the involvement of the right iliac artery seem to be associated
with a high risk of perforation into the inferior vena cava (IVC),
which might result in the iliocaval fistula. It had been rarely re-
ported that hepatic and renal dysfunction be the main manifesta-
tions of AAA and AVF in a critically ill patient (Gregoric et al.,
1991; Lau et al., 2001; Simsek et al., 2014). Here, we reported a
case of a patient with hepatic and renal dysfunction as the main
manifestations of AAA and AVF. It was important to be aware of
the possibility of AAA and AVF. Once AAA or AVF was sus-
pected, the necessary examinations should be adapted to help dif-
ferential diagnosis. The gold standard of detecting and charac-
terizing an aortocaval fistula today is computed tomography an-
giography (CTA) (Rosenthal et al., 1998). But computed tomog-
raphy (CT) scan has limited usage among critically ill patients, due
to the increased risk in patient transport, radiation exposure, and
high cost. Our case study demonstrated that ultrasonography was
arapid and non-invasive method for the initial assessment of AAA
and AVF.

2. Case presentation

On Jan 25th, 2017, a 65-year-old man was admitted to Guang-
dong General Hospital, Guangzhou, China. His presenting com-
plaints were fatigue and oliguria for nine days without abdominal
pain. He had a history of hypertension for ten years, without a his-
tory of alcohol intake, viral hepatitis or chronic kidney disease. He
had not taken any drugs that caused liver and kidney damage re-
cently. On presentation, he had a heart rate of 100 beats per minute
and a blood pressure of 120/60 mmHg. Laboratory tests in local
hospital suggested severe impaired liver and renal function (ala-
nine transaminase (ALT) 2037 U/L, aspartate transaminase (AST)
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Figure 1. Ultrasound images and CT of an AAA and AVF located between right common iliac artery aneurysm and IVC. Imaging was

captured within one hour of admission. Fig. 1A was sonograms showing an AAA and AVF between right common iliac artery aneurysm

and IVC. AVF (thick arrows) between right common iliac artery aneurysm and IVC is clearly visible. Fig. 1B and 1C were axial images from

enhanced CT scans. Continuity between the right common iliac artery aneurysm and IVC represents AVF (thin arrow). Figure 1D and 1E were

three-dimensional volume-rendered images of the AAA and AVF (red arrows). The figure here is original for this paper.

1479 U/L, total bilirubin (TBIL) 123.4 pumol/L, direct bilirubin
(DBIL) 70.7 pmol/L, serum creatinine (SCr) 378.9 pimol/L, blood
urea nitrogen (BUN) 16.6 mmol/L) with unknown cause.

Under the critical condition, the patient was referred to the in-
tensive care unit (ICU). Physical examination revealed an abdomi-
nal vascular murmur and bilateral toe discoloration. Bedside ultra-
sound was routinely performed for vascular screening in ICU, as
well as echocardiography and lung ultrasonography. Ultrasound
examination revealed an AAA and the right common iliac artery
aneurysm with an AVF located between the right common iliac
artery and IVC. The latter led to a similar pathophysiological ab-
normality of portal hypertension that explained hepatorenal dys-
function. A CT scan confirmed the sonographic findings (Fig. 1).

The patient underwent continuous renal replacement therapy
(CRRT) and liver protection therapy. Unfortunately, he died of the
ruptured AAA on admission day.
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3. Discussion and Conclusions

AAA is generally asymptomatic or has atypical clinical man-
ifestations until rupture (Ali et al., 2016; Sidloff et al., 2014;
Wilmink and Quick, 1998). A delay in diagnosis can cause a po-
tentially fatal outcome as the ruptured vessel no longer functions
normally. In our case, the patient had been previously diagnosed
with hepatic and renal insufficiency for an unknown reason. Un-
fortunately, the potential of AAA and AVF that may contribute to
this pathology had not been investigated. The awareness of the
possibility of AAA and AVF is essential to the correct diagnosis.
Only in this way can appropriate examination be adapted to help
differential diagnosis.

The main manifestation of the patient in our case was hep-
atic and renal dysfunction. Although the patient complained of no
classically abdominal pain, physical examination revealed an ab-
dominal vascular murmur. Impaired liver and renal function hap-
pening in patients with AVF might represent consequences of the
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hemodynamic derangements of a large volume left-to-right shunt.
It results in increased venous return leading to venous hyperten-
sion, passive venous congestion, hepatomegaly, ascites, and por-
tal hypertension (Coulier et al., 2004). Gregoric et al. (1991) first
described a case of an aortocaval fistula presenting an acute renal
failure. Lau et al. (2001) reported a case of an aortoiliac aneurysm
with an aortocaval fistula, presenting a moderate degree of renal
and hepatic impairment returned to normal merely two days after
successfully treated with endovascular stent-grafting. Simsek et al
(Simsek et al., 2014) also pointed out that acute renal and hepatic
insufficiency could be caused by a long-term untreated fistula as
a consequence of increased venous pressure. In our case, acute
hepatic and renal dysfunction had developed as a consequence of
increased venous pressure. Though the patient underwent inten-
sive care including CRRT and liver protection therapy, the rup-
tured AAA and AVF contributed to the lethal outcome before the
operation.

Previous studies supported that atypical symptoms should not
be an excuse for prolonged investigation and that urgent sonogra-
phy was favorable to initiate the diagnosis (Catalano et al., 2005;
Miller et al., 1999). Point of care ultrasonography (POCUS) is
used with increasing worldwide popularity in rapid screening for
AAA (Jones et al., 2003) and blunt abdominal trauma (Bode et
al., 1999). POCUS provides longitudinal or transverse images of
the vasculature and is an easy, accessible extension of the bed-
side physical examination. Goergen et al. demonstrated that in the
infrarenal abdominal aorta, anterior wall displacement is roughly
3.6 times larger than posterior wall displacement, while ultrasound
was able to produce a direct measurement with adequate resolution
noninvasively (Goergen et al., 2007). Chun et al. (2019) reported
the ectatic aorta prevalence, AAA development, rupture risk in
an AAA screening program, emphasizing the significance of the
initial screening. Ultrasound findings have been shown to corre-
late well with CT imaging (Manning et al., 2009; Scaife et al.,
2016). Three-dimensional(3-D) ultrasound is potentially applied
in the measurement of diameter and volume, endoleak detection,
and rupture risk prediction (Lowe et al., 2016). By integrating into
the patient-specific modeling tool, the 3-D ultrasound showed the
potential to help clinical practice (Owen et al., 2016). Van Dis-
seldorp et al. compared geometry and wall stress results of the
AAA, which played an important role in rupture risk assessment,
and multiperspective 3-D US data revealed a great similarity to
CT (van Disseldorp et al., 2020). Rogers et al. demonstrated
the utility of contrast-enhanced ultrasound and contrast-enhanced
tomographic 3-D ultrasound, for immediate post- endovascular-
aneurysm repair endoleak detection (Rogers et al., 2019).

Base on the abovementioned literature, there was more than
one imaging way in the diagnosis of AAA and AVF. CT angiog-
raphy and magnetic resonance angiography were the traditional
options, while 3-D ultrasound and contrast-enhanced ultrasound
were proven the utility for immediate detection on the critical sce-
nario. Because of the absence of contrast-enhanced ultrasound in
our hospital, we used regular ultrasound examination as a screen-
ing tool along with a CT scan for confirmation. Moreover, apart
from the diagnosis of AAA and AVF, ultrasound-based assessment
of AAA geometry and patient-specific risk factors analysis would
help reveal the severity. The individualized biomechanical model

Volume 21, Number 1, 2020

predicted morbidity and mortality, which guided the precautions
and therapeutic choices.

AVF was a rare pathology, and our case study demonstrated
that ultrasonography was a rapid and non-invasive method for the
initial assessment of AAA and AVF. However, deficiencies could
be found via the post-mortem on our case. It was 9 days since the
onset of the symptoms, and we did not have an opportunity for
the interventional procedure because of the deteriorations of the
clinical condition and acute kidney failure after the admission.

3-D ultrasound is sparsely implemented in the management of
AAA but is raising interest for its unique value. We propose that
ultrasound should be used more commonly as part of the initial
evaluation of the potential and established vascular diseases, par-
ticularly in patients presenting hepatorenal dysfunction without a
cause.
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