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Abstract: Arteriovenous fistula (AVF) is usually seen after acute vascular injuries. An AVF with pseudo
aneurysm may present soon after the vascular injury or later. Since the AVF are associated with direct
shunting of blood between artery and vein thus bypassing the capillaries, they are usually associated with
significant haemodynamic instability. Uncorrected large AVF lead to significant morbidity and may
finally land up in high output cardiac failure in rare cases. Proper diagnosis of AVF needs careful

clinical examination and imaging modalities like ultrasound and CT angiography.
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Introduction:

Arteriovenous fistulas (AVFs) are direct abnormal
communication between arterial and venous
channel thereby bypassing the capillary bed. They
can be either congenital or acquired. Congenital
AVFs are less common and frequently have
numerous small arteriovenous connections, while
acquired fistulas consist of a single larger
connection, and they are most frequently the result
of penetrating trauma or iatrogenic action like
internal jugular vein (1JV) catheter placements.
Acquired AVFs often have a traumatic origin and
war and after-war periods have offered the major
contribution to their knowledge *°!. These lesions
can involve all the body districts arteries with
prevalence in lower extremities (49%). Acquired
AVFs involving major vessels in the head and
neck are most frequently caused by penetrating
trauma (gunshot injury and stab wounds) or by
internal jugular vein catheterization for central
venous pressure monitoring, parenteral nutrition
or vascular access for hemodialysis and are

nowadays increasing in the developing countries
[71

AVF presents with varying signs and symptoms
which include pulsatile neck swelling, systolic
murmur, palpable thrill, and compression over
adjacent vessels leading to dilatation of superficial
veins. The arteriovenous shunt results in sudden
increase of venous return, pressure, and volume,
with simultaneous fall in total peripheral
resistance so it may cause increased heart rate,
stroke volume, cardiac output and if untreated
finally lead to irreversible high output cardiac
failure. Catheter angiography is the gold standard
investigation for diagnosis by demonstrating early
visualization of the draining jugular vein in the
arterial phase with the added advantage of the
possibility of concurrent endovascular treatment.
Ultrasonography (USG) is a sensitive and
noninvasive modality for detecting AVFs. Color
and duplex US findings include turbulent 1JV flow
with increased velocity and high pulsatility,
increased velocity and low pulsatility carotid flow
and change in calibre of the carotid around the
AVF with focal 1JV dilation caudal to the AVF.
Color Doppler USG is very sensitive for
visualizing AVFs and may be used as the
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reference standard, however tends to overestimate
the diameter of the tract. Other modalities include
CT angiography (CTA) and MR angiography
(MRA). CTA provides the best spatial resolution
of catheter angiography and offers the best three-
dimensional localization of the AVF within the

tissues if surgical repair is planned. MRA offers
flow information via dynamic sequences and
phase velocity mapping, though hemodynamic
information is inferior to US and the spatial
resolution is inferior to CTA.

Figure (1,2,3):USG shows well defined anechoic lesion showing communication with common carotid
artery ,internal juglar vein and vertebral artery.

Case report:

We report a case of 40 year female who presented
to emergency trauma centre with a history of
gunshot injury in left side of neck. At the time of
presentation patient was unconscious, tachypnoeic
and had tachycardia with low GCS score.
Peripheral pulses were found to be normovolemic
and regular. Urgent packing of the wound site was
done and she was put on ICU care without any
active intervention. On the7th day of
hospitalization patient she developed a swelling in
left side of neck. On examination an ill defined

pulsatile swelling was noted at wound site
showing fluid thrill, bruit and continuous murmur
leading to a clinical suspicion of aneurysm.
Urgent USG with Doppler was done which
revealed a well defined sac on the left side of neck
continuing with adjacent common carotid artery,
vertebral artery and internal jugular vein. (Figure
1, 2, 3). On Doppler study swelling shows color
filling with mixing of color (figure 4) and
waveform shows typical ying yang pattern thus
strengthening our diagnosis of fistula with
aneurysm formation (Figure 5).

Figure (4): Shows colour filling in the aneurysmal sac.
Figure (5): Doppler waveform shows ying yang pattern strenthening the diagnosis of aneurysm.
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To confirm our diagnosis CT angiography of neck
was done which showed a well defined lobulated
soft tissue lesion in left side of neck with pooling
of contrast was noted within it (Figure 6).Contrast
was noted in left IJV in arterial phase
documenting the fistulous communication
between arterial and venous system. The
aneurysmal sac was seen communicating with left
common carotid artery anteriorly ,vertebral artery
posteriorly and internal jugular vein through its
narrow neck.(Figure 7,8,9).Volume rendered
images gave an optimal road map of the lobulated

pseudo  aneurysm  with  the  fistulous
communication between carotid artery, vertebral
artery and internal jugular vein. (Figure 10,
11).Common carotid artery and left vertebral
artery was not visualized just before its bifurcation
due to compression by swelling. Left internal
jugular vein is seen dilated. Comminuted fracture
of transverse process of C6 and C7 vertebral body
with involvement of vertebral canal was also
noted (Figure 12). Adjacent soft tissue appears
heterogenous with multiple fractured segments.

Figure(6): Well defined dilated sac with pooling of contrast.

Figure(7,8,9): Well defined lobulated soft tissue lesion in with fistulous communication with common
carotids artery,internnal juglar vein,and vertebral artery.

Figure(10,11): VRT images shows well defined aneurysmal sac with fistulous communication with
vertebral artery ,internal juglar vein,and common carotid artery.

Figure(12): Comminuted fracture of transverse process of adjacent vertebra(C7).
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Discussion:

Acquired carotico-jugular-vertebral fistula
(CJCFs) is extremely rare and has yet not been
reported in any of the described literature to our
best knowledge. Acquired common carotid-
jugular fistulas (CJFs) are uncommon in the head
and neck region, accounting only for 4 to 7% of
all the traumatic AVFs encountered throughout
the body . In a study done from 1994- 2000 out
of the 30 cases of CJFs, only 9 were acquired ™, 7
were situated between the CCA and the 1JV, and
only 2 were between the ICA and the IJV. Apart
from 7 cases of CJFs due to gunshot or stab
wounds, 3 presented after attempts at jugular
catheter insertion ™ or after a long-term catheter
indwelling in the jugular vein. If the presence of
an AVF is suspected, proper investigation such as
duplex scanning and angiography need to be
performed to confirm the diagnosis and acquire
further data. Although invasive, conventional
arteriography offers the most accurate information
on the exact site and size of the fistula and is
associated with a relatively low risk of
thromboembolic  neurological complications.
Alternatively, noninvasive methods for detecting
AV fistulas include Ultrasonography (USG) with
color Doppler and magnetic resonance
angiography (MRA).

Treatment approach for AVFs should be either via
open surgery, or endovascular is still a matter of
debate . To date, direct repair of AVFs between
the common or internal carotid artery and the
internal jugular vein seems to be preferred in large
sized fistulas consequent to a gunshot or stab
wound, or when AVFs are associated with false
aneurysms or other vessel wall lesions.
Endovascular treatment by stent-graft insertion is
preferred in small diameter fistulas.
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