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Case Report

An Aortocaval Fistula Diagnosed with 1.5-T
Magnetic Resonance Angiography
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ABSTRACT

We report a case of aortocaval fistula demonstrated with gadolinium-enhanced magnetic resonance
(MR) angiography. Specific radiographic features of this rare complication, such as early and intense
enhancement of the inferior vena cava, are underlined with MR imaging. The exact location of the
fistula can also be assessed with this noninvasive imaging technique. Moreover, the absence of iodin-
ated contrast media makes it particularly suited for stable patients with renal insufficiency. A complete
preoperative assessment of abdominal aortic aneurysm can be performed with MR imaging.
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INTRODUCTION

Abdominal aortocaval fistula (ACF) has been reported
in less than 1% of surgical cases (1-4) and in approx-
imately 4% of ruptured aneurysms (5). ACF always
evolves toward severe fatal cardiac insufficiency with
high output (4,5,6), and immediate surgical treatment is
usually necessary (4,7). The diagnosis of ACF is difficult
to assess because clinical features, such as expansive ab-
dominal mass, dorsal pain, and blowing murmur, are
identified in only 50% of cases (2,3,4,8). Among avail-
able noninvasive diagnostic tools, gadolinium-enhanced
magnetic resonance (MR) angiography is particularly
suited for these patients who often suffer from renal in-
sufficiency resulting from an increased venous blood
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pressure (1,5,8). We report a case of ACF diagnosed with
gadolinium-enhanced MR angiography.

CASE REPORT

A 67-year-old man was admitted to the emergency
room with predominant right ventricular failure. Medical
history revealed a chronic renal insufficiency. Aortic
valve replacement (Bjork mechanical prosthesis) was
performed in 1985. Clinical examination indicated a class
IT dyspnea; lower limb edema, mostly on the right side;
and a painful enlarged liver with jugular reflux. The pa-
tient was placed after 2 days under dialysis because of
aggravated renal insufficiency. Cardiac ultrasound indi-
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cated an ejection fraction of 73% and type III mitral in-
sufficiency with proper functioning of the prosthetic aor-
tic valve. Lower limb venous Doppler showed no sign
of thrombophlebitis. On auscultation, continuous abdom-
inal bruit was heard. A Doppler ultrasound (Toshiba,
Sonolayer, SSA-270A) was subsequently performed de-
picting an aortic abdominal aneurysm measuring 75 mm
in diameter and an arterial modulation in the inferior vena
cava (IVC).

To further evaluate the aneurysm, MR angiogra-
phy (Signa 1.5 T, GEMS) was performed using a T1-
weighted three-dimensional spoiled GRASS (SPGR) se-
quence in the coronal plane (slice thickness 4 mm; TR
24 msec; TE 7 msec; a = 40°; acquisition time 3 min,
20 sec; field of view 48 X 48 cm; matrix 256 X 256; 1
Nex; bandwidth 16 kHz; torso array coil) with a 40-ml
gadolinium intravenous injection as described by Prince
(9). The bolus was injected at a constant rate for 3 min,
5 sec after the beginning of the sequence. No bolus
tracking was available at the time of the examination in
our institution.

The patient was instructed to breathe slowly during
acquisition time. A prominent enhancement of the IVC
was outlined with the same intensity as that of the aorta.
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Figure 1. Coronal MIP reconstruction from three-dimen-
sional SPGR sequence after gadolinium injection. The aneu-
rysm (AAA) and the inferior renal portion of the inferior vena
cava (VCI) intense enhancement are visible. Note a flow near
the location of the fistula (arrow). A tight left renal artery steno-
sis is plainly visible (arrow).
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Figure 2. Digital arteriography. The aneurysm (white arrow-
head) and the early enhancement of the IVC (white arrow) are
highlighted. The fistula is partially visible. A narrow left renal
artery troncular stenosis (black arrowhead) and a right polar
renal artery (black arrow) are confirmed.

In addition, a fistula and a flow artefact were identified
above the bifurcation (Fig. 1). Then, a T1-weighted two-
dimensional fast multiplanar SPGR sequence was per-
formed in axial, coronal, and sagittal planes (TR 90 msec,
TE 1.8 msec, o0 = 60°, slice thickness 7 mm). The fistula
located on the medial rim of the aneurysm just above the
bifurcation was more visible on two-dimensional axial
slices or on maximum intensity projection (MIP) axial
reconstruction originating from the three-dimensional
sequence. A digital arteriography (Angiostar, Siemens)
with right femoral artery catheterization (5 F straight
catheter, 70 ml at 12 ml/sec of Visipaque 320*, Nycomed
Amersham) was subsequently performed by request of
the vascular surgeon, confirming a massive contrast me-
dia leakage into the IVC (Fig. 2). Fistula repair and ab-
dominal aortic replacement were then performed, reveal-
ing a 5-cm-long fistula through an inflamed aneurysm
wall. Unfortunately, the patient died several weeks after
surgery because of multiorgan failure.

DISCUSSION

Spontaneous occurrence of an ACF leads to high out-
put cardiac insufficiency resistant to medical treatment
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(5). In acute forms, sudden signs of ruptured aneurysm
require emergency surgical treatment. In chronic forms,
however, clinical data are variable and often atypical
(3,7,10). In this situation, a reliable imaging method is
necessary to locate the fistula. In fact, overlooking such
a fistula during surgery could result in a massive hemor-
rhage or pulmonary embolism originating from the wall
thrombus via the fistula (5). Fistulas may originate from
a progressive erosion of the wall of the IVC. The fistula
is most often located at the medial site of the aneurysm
just above the bifurcation, the highest pressure point
(6,7).

Digital arteriography is the technique of choice. How-
ever, this invasive method necessitates injection of iodin-
ated contrast media and is expensive and time consuming
(about 45 min). In comparison, MR angiography took 25
min for this patient. Doppler imaging can outline turges-
cence of the IVC and iliac veins. It can also delineate the
arterial flux in the IVC and perivascular artifacts in color
Doppler imaging but rarely depicts the fistula itself (5).
Physical conditions such as excess weight and abdominal
gases can affect the final results, as well as operator expe-
rience. Helical computed tomography (CT) with the use
of multiplanar and MIP reconstructions can delineate
early and intense enhancement of the superior renal por-
tion of the IVC (normally occurring around 15 sec after
peak aortic enhancement) and of its inferior renal portion
(normally occurring around 60 sec after peak aortic en-
hancement) (2,5,8,11).

Some authors report difficulties in assessing the loca-
tion of the fistula using CT (1,5). Others underline the
fact that normal CT findings do not totally rule out the
diagnosis of ACF. In fact, intense enhancement of the
subrenal IVC is fleeting and can be missed if injection
and acquisition parameters are not optimal (2,11). More-
over, in patients suffering from renal insufficiency, CT
with iodinated contrast media is not recommended.

To our knowledge, very few cases of ACF have been
reported using MR imaging (1,12,13). In only one case
(13), gadolinium injection was used to outline a fistula
between the right renal artery and the IVC. In our pa-
tient’s case, MR imaging showed a high enhancement of
the inferior renal portion of the IVC concomitant to the
aorta. Prince (9) reported that the ratio between the aortic
signal and the IVC was 3.8 for a gadolinium-enhanced,
three-dimensional, SPGR acquisition of 3 min, 18 sec.
In our study, the ratio was 1.08. We observed that MIP
reconstruction in axial plane with three-dimensional
SPGR sequence and delayed axial slices with two-dimen-
sional fast multiplanar SPGR sequence best depicted the
site of the fistula above the aortic bifurcation. It must be
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underlined that this relatively long sequence was appro-
priate to diagnose such a large fistula but may not yield
such good results in less severe lesions. In fact, a faster
three-dimensional gradient echo sequence (around 30
sec), as described by Holland et al. (14) with shorter TR
and TE or an extrafast gradient echo sequence (about 15
sec), may be more accurate in such cases.

Indeed, apnea acquisition allows a more precise analy-
sis of vascular structures by diminishing cinetic artifacts
(15). In our case study, digital angiography was requested
by the surgical team as the standard preoperative exami-
nation. However, in our opinion, MR angiography would
have been sufficient to establish an accurate diagnosis
because catheter angiography did not bring any addi-
tional information. Moreover, this technique is rapid,
noninvasive, and does not induce any nephrotoxicity.
Consequently, when an ACF is suspected, we recom-
mend that a three-dimensional fast gradient echo se-
quence in coronal plane without injection is performed
to verify correct positioning of the acquisition volume.
The same sequence is repeated with bolus injection dur-
ing the acquisition time. Bolus tracking is advised to opti-
mize vessel enhancement in MR angiographic images.
With short time sequences, the acquisition can be re-
peated twice or three times for selection of the best con-
trast enhancement (16). MIP or VRT reconstructions may
be obtained from these data. Axial and sagittal two-
dimensional fast multiplanar SPGR are then performed
as a final evaluation to determine anatomic variances
and/or vascular wall abnormalities.

In conclusion, gadolinium-enhanced MR angiography
is a noninvasive fast imaging method that allows an accu-
rate diagnosis of ACF and is particularly suited for pa-
tients suffering from renal insufficiency.
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