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Arteriovenous fistula of the thoracic aorta: report of a case presenting
with superior vena caval obstruction
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Injuries of the great vessels are frequently fatal. When
death does not occur, the patient may present with
massive haemorrhage, shock, or cardiac tamponade
requiring urgent operation.1 If a major haemorrhage
does not occur and the pat'ient survives, complications
such as false aneurysm, mediastinal or cervical haema-
toma, haemothorax, coma, hemiplegia, or arterio-
venous fistula may appear.2 Arteriovenous fistula
involving the aorta is an extremely rare complication
of thoracic trauma. Of 7500 American casualt'ies in
South east Asia who suffered some type of vascular
trauma, only 7% of the injuries resulted in arterio-
venous fistulae and false aneurysms, none of them
involving the thoracic aorta.3 Of 400 major arterial
injuries treated over 20 years at a Los Angeles
hospital, only one patient developed a fistula involving
the thoracic aorta.4 A few other reports of arterio-
venous fistulae of the aortic arch, mostly due to stab
wounds, have been published; most of these patients
presented with cardiac enlargement and cardiac
failure.5-16
We report a patient, who, as a result of a knife

wound, developed a fistula between the ascending aorta
and the innominate vein and presented weeks later
with superior vena caval obstruction.

Case report

A 36-year-old man was admitted to Hospital Sao Paulo
in Brazil because of increasing swelling of the neck
and face. One month earlier he had been stabbed with
a knife in his upper chest and had been admitted to
a rural hospital for observation. At that time he was
asymptomatic, his physical examination was reported
as unremarkable, and a chest radiograph was reported
as normal. After four days he was discharged. One
week later he noted progressive swelling of the neck
and face, and easy fatiguability. At the same time
he became dyspnoeic on moderate exertion and began
to have sliglht dysphagia for all types of food. Be-
cause of the progression of his symptoms, he was
referred to the Hospital Sro Pailo. He denied weight
loss or fever.
Address for reprint requests: Jose Meller, Cardiology Division, The
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On physical examination he appeared acutely ill,
pale, and mildly tachypnoeic, with a respiratory rate
of 20 per minute. Temperature was 37'C; pulse was
92 per minute, regular and bounding; blood pressure
was 140/30-0 mmHg in the left and 160/30-0 mmHg
in the right arm, without orthostatic changes. There
was much swelling of the face, oedema of the neck
and jugular venous distention up to the angle of the
jaw with the patient sitting. A well-healed scar 2 cm
in length was seen at the level of the left sterno-
clavicular joint. The lungs were clear. The point of
maximum impulse of the heart was normally located,
but appeared hyperdynamic. A continuous thrill was
felt and a continuous murmur grade IV-V/VI was
present over all the precordium, more pronounced in
the upper parasternal areas. The heart sounds were
normal and there were no added sounds. The rest of
the examination was unremarkable.
The laboratory tests revealed a hematocrit of 34%,

haemoglobin 10-6 g/dl, WBC 7 7X109/l with a normal
differential count. The ESR was 44 mm in the first
hour. Urinalysis, and routine blood chemical tests
were normal. An electrocardiogram was normal. A
chest radiograph revealed a normal sized heart, con-
siderable widening of the upper mediastinum with a
smooth mass at the level of the ascending aorta and
normal pulmonary vasculature (fig 1).

Cardiac catheterisation was performed through the
right arm. The mean pressure in the superior vena
cava was 65 mmHg; this pressure tracing had striking
vibratory artefacts. The catheter could be advanced
from the superior vena cava into the right atrium
without difficulty. The mean right atrial pressure was
8 mmHg. The right ventricular pressure was 22/8
mmHg and the pulmonary artery pressure 22/12
mmHg. The mean pulmonary capillary wedge
pressure was 11 mmHg. The aortic pressure was 160/
40 mmHg and the left ventricular pressure was 160/
12 mmHg.
The oxygen saturation was 85 % in tthe superior

vena cava, 62 % in the inferior vena cava, 70% in the
right atrium, 71 % in the right ventricle, 70% in the
pulmonary artery, and 98,° in the aorta.
An injection of contrast material into the superior

vena cava showed a dilated vein with markedly tor-
tuous and dilated tributary veins (fig 2). The material
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Fig 1 Chest radiograph at time of admission to
hospital showing considerable widening of the upper
mediastinum.

Fig 3 Superior vena cavogram demonstrating failure
to opacify the right atrium because of turbulent
pulsatile non-opacified blood (arrows).

Fig 2 Superior vena cavogram demonstrating venous
dilatation and tortuosity.

was prevented from reaching the right atrium by
turbulent pulsatile non-opacified blood (fig 3). An in-
jection into the right atrium showed normal right and
left-sided chambers and normal contractility of the
ventricles. An injection into the aorta showed posterior
displacement of the ascending aorta, 1/4 aortic re-
gurgitation into the left ventricle, extravasation of
contrast matetial into a false aneurysm, and filling of
the innominate vein (fig 4).
The patient was operated on the same day. Using

extra-corporeal circulation via the femoral artery and
vein the temperature was lowered to 20°C. A median
sternotomy was performed and under the sternum a
grossly dilated innominate vein was found. A fistula
between the aorta (at the level of the origin of the
brachio tephalic branch anteriorly) and the innominate

Fig 4 Aortogram showing extravasation of contrast
material into a false aneurysm (arrow).

vein had resulted from a linear laceration 12 mm in
length. The fistula was sutured, a false aneurvsm
between the aorta and the vein was resected and the
vesscls were reconstructed.
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The postoperative course was uncomplicated and the
facial and cervical oedema disappeared within a wveek.
At the time of discharge the patient was asymptomatic
and had no heart murmur and a normal chest
radiograph.

Discussion

Occlusion of the superior vena cava often produces a
dramatic clinical syndrome, especially if iit develops
rapidly. Oedema of the head, neck, and upper ex-
tremities is seen, and the venous pressure in the upper
extremities is commonly 30 to 50 cm of water.17
Compression of the superior vena cava by a malignant
intrathoracic tumour is responsible for the vast
majority of these cases. Bronchial carcinoma, especi-
ally one located in the right upper lobe, is the most
common cause. Primary mediastinal. tumours, lym-
phomas, and metastatic lesions are much less frequent.
Mediastinal granulomas caused by histoplasmosis or
actinomycosis, idiopathic mediastinal fibrosis, and
aortic aneurysm are among numerous unusual causes.
Our case illustrates yet another unusual cause of
superior vena caval obstruction, probably from com-
pression by the false aneurysm.
The clinical presentation of a patient with thoracic

arteriovenous fistula depends on the site and size of
the fistula and the presence of other injuries.18 The
larger the fistula the earlier the symptoms of high
output heart failure appear. Fistulae which are nearer
to the heart have much greater blood flow and the
haemodynamic alterations are consequently of greater
magnitude. These fistulae are functionally similar to
an intracardiac shunt in that only the pulmonary
circuit is traversed by the excess flow. However, both
ventricles participate in the increased volume work-
load, blood volume increases, venous pressure in-
creases, and subsequently the ven'tricles dilate and
finally fail. The cardiac enlargement initially is the
result of dilatation rather than hypertrophy and may
be quickly reversed after repair of the fistula. The
low resistance escape for the aortic blood creates the
peripheral physical findings classical of aortic
regurgitation.
An arteriovenous fistula may develop a variable

time after the trauma.19 The arterial laceration is
commonly surrounded by a haematoma and thrombus
formation seals the opening. Then a false aneurysm
develops which may remain stable, thrombose, or
enlarge. If the artery had become adherent to the
scar of a similarly injured vein, the aneurysmal dilata-
tion may rupture into the vein creating an arterio-
venous fistula. In cur patient the absence of a heart
murmur immediately after the stabbing suggests that
the false aneurysm preceded the formation of the
fistula.
The history of trauma and the presence of a con-

tinuous murmur and thrill facilitate the diagnosis of
arteriovenous fistula. The reason for our patient de-
veloping superior vena caval obstruction rather than
high output heart failure was probably the compression

by the false aneurysm. It may have also been caused
by the direction of the aortic blood flow into the
innominate vein, preventing increased blood flow
into the heart. Unfortunately cardiac outputs were
not measured. However, there was no evidence of
increased pulmonary blood flow on the chest radio-
graph or increased oxygen saturation in the right-
sided cardiac chambers or pulmonary artery. More-
over, the cardiac chambers were all normal in size
and all had normal pressures. Therefore, heart failure
is not an obligatory component of a large thoracic
arteriovenous fistula. This case is an example of a
different clinical presentation; this complication should
be recognised because successful surgical repair is
possible.
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