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 Patient: Male, 12
 Final Diagnosis: Carotid jugular fistula
 Symptoms: Tinnitus
 Medication: —
 Clinical Procedure: —
 Specialty: Surgery

 Objective:  Rare disease
 Background: There is a paucity of published literature on carotid-jugular fistulae in children. These injuries are uncommon 

in the pediatric age group and most of the current practice in managing such injuries is extrapolated from sim-
ilar injuries in the adult population.

 Case Report: We report a case of an acquired carotid-jugular fistula (CJF) following penetrating neck trauma in a 12-year-old 
male, treated by minimally invasive endovascular covered stent. Successful endovascular management was 
achieved in this case with anatomical and symptomatic resolution at 6 weeks and normal duplex ultrasound 
at 18 months.

 Conclusions: The rarity of carotid-jugular fistulae in children means there is a lack of consensus for the appropriate man-
agement in the available literature. This case report adds to the evidence for endovascular management of this 
condition in a pediatric population.
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Background

Endovascular techniques have revolutionized the management 
of vascular trauma, especially in cases where the nature of open 
surgery carries particular risk. Penetrating neck trauma can be one 
of these cases and is a challenging condition requiring an expedit-
ed approach. Fortunately, these injuries in children are rare, but 
this creates a further challenge for the vascular surgeon, as cur-
rent evidence for therapeutic management is extrapolated from 
similar injuries in the adult population and therefore may not be 
applicable [1]. We report a case of an acquired carotid-jugular 
fistula (CJF) following penetrating neck trauma in a 12-year-old 
male, treated by minimally invasive endovascular covered stent.

Case Report

A 12-year-old male initially presented to the emergency de-
partment of a district general hospital with acute hemorrhage 
following a penetrating stab wound to the left lateral aspect of 
his neck, above the angle of the mandible (Zone III). This was 
managed locally (the exact nature of this is unknown) and the 
patient was discharged seemingly well and asymptomatic. He 
was referred to our clinic 6 months later presenting with a pul-
satile neck swelling, tinnitus below the left ear, blackouts, and 
inappropriate fatigability after low-intensity exercise.

Clinical examination revealed an oblique scar 2.5 cm in length 
anterior to the upper border of the left sternocleidomastoid 
muscle and posterior to the angle of the mandible (Figure 1). 
The patient had an obvious underlying soft swelling with a pal-
pable thrill and a continuous machinery murmur associated with 
a blowing bruit. Neurological examination was unremarkable.

Duplex ultrasonography (DUS) demonstrated an arteriovenous 
fistula (AVF) between the left internal carotid artery (ICA) and 
the left internal jugular vein (IJV) 18 mm above the carotid 
bifurcation. Subsequent 3D CT angiography (CTA) confirmed 
these findings as well as huge dilatation of the IJV associated 
with aneurysmal swelling at the fistula site (Figure 2).

Given the patient’s unfavorable experience with the prima-
ry surgery and subsequent reluctance for further open op-
erative management, together with the presence of scarring 
in the neck and the challenging distal location of the fistula, 
which was just proximal to the base of the skull, minimally 
invasive endovascular management under general anesthesia 
was deemed the most appropriate course of action.

Procedure

The procedure was performed in the angiography suite using 
the Philips Allura XPer FD 20/15 x-ray system. The patient was 

given 100 mg aspirin and 75 mg clopidogrel before induction of 
anesthesia. The right common femoral artery (CFA) was punc-
tured under ultrasound guidance and a 6 French sheath in-
serted followed by intra-arterial administration of 3000 IU of 
heparin. Selective left carotid angiogram demonstrated a high 
flow AVF measuring 5 mm in diameter and 12 mm in length 
between the left ICA and IJV with a prominent dilatation of 
the IJV (Figure 3). Following the diagnostic angiogram, a small 
micro catheter was advanced over the wire to cross the le-
sion. Over an exchange wire the self-expanding Fluency Plus 
stent graft (BARD Peripheral Vascular, Tempe, AZ, USA) mea-
suring 6 mm in diameter and 4 cm in length was successfully 
deployed into the ICA with complete obliteration of the fistu-
lous tract and satisfactory apposition of the stent (Figure 3).

Immediately post procedure, the swelling in the neck and the 
palpable thrill were resolved. Recovery was unremarkable, and 
the patient was discharged after 3 days on 100 mg aspirin and 
75 mg clopidogrel which was continued for 6 weeks. Followed 
by lifelong aspirin 100 mg on daily basis.

Post procedure follow-up

CTA at 4 weeks revealed satisfactory position of the stent, 
a widely patent ICA and complete resolution of the CJF. At 
the 6-week outpatient follow-up, the patient was complete-
ly asymptomatic.

DUS at 18 months demonstrated a patent stent with normal 
flow velocities (peak systolic velocities (PSV)=85 cm/sec, end 
diastolic velocities (EDV)=25 cm/sec) and no evidence of AVF 
(Figure 4). The patient remains monitored by our carotid sur-
veillance every 6 months with a duplex carotid ultrasound per-
formed in our vascular lab.

Figure 1. Scar from the initial injury.
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Discussion

Carotid jugular fistulas (CJF) are an uncommon clinical en-
tity [2–4]. Although rare, they can be congenital, however, 
the majority of pediatric cases are due to neck trauma, with 
penetrating injuries the most common of these [3,5]. Their 

presentation, which depends on the hemodynamic effects and 
degree of arterial to venous shunting, can be subtle and this 
often leads to delays in diagnosis of weeks or even months 
following the initial injury [2,4,6].

Figure 2.  Coronal and axial CTA image of the neck demonstrating the left CJF and dilatation of the IJV. CTA – CT angiography; 
CJF – carotid-jugular fistula; IJV – internal jugular vein.

Figure 3.  Pre- and post-stenting left carotid angiogram.
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Symptoms can vary from minor to intractable tinnitus, arrhyth-
mias, heart failure, cerebral embolization and pseudo aneu-
rysm formation, depending on the flow through the AVF and 
its proximity to the heart [2–6]. Any penetrating neck trauma 
should warrant a high index of suspicion of a CJF and this is 
key for timely diagnosis. DUS is usually the initial diagnostic 
modality; however, it is operator dependent and cannot com-
pletely exclude CJF [3]. CTA or magnetic resonance angiography 
(MRA) is therefore usually performed to provide the necessary 
imaging required to plan treatment which aims to seal the fis-
tula and maintain forward antegrade flow to the brain [5,7,8]. 
Conventional surgical ligation, division of the fistula, and vas-
cular reconstruction was traditionally the treatment of choice, 
but this carries a significant morbidity and requires technical 
expertise owing to the small vessel diameter, relative surgical 
inaccessibility, and potentially scarring in the not infrequent 
case of delayed diagnosis [8].

There is a variety of endovascular techniques for treating CJFs 
in the published literature varying from coil embolization to 
covered stent graft placement [3,8,9]. These techniques can be 
advantageous as they can be done under local anesthesia al-
lowing intra-procedural cerebral function monitoring and can 
treat pathology at sites which are otherwise surgically inacces-
sible [10]. However, they do carry unique concerns when deal-
ing with a pediatric patient; technically the procedures can be 

Figure 4.  DUS demonstrating normal flow velocities through left 
ICA, patent IJV and resolution of the CJF. 
DUS – duplex ultrasonography; ICA – internal carotid 
artery; IJV – internal jugular vein.

challenging. Both access and target vessels have significantly 
smaller diameters than those encountered in adult patients, 
increasing the risk of procedural complications. The rarity of 
presentation means there is no current consensus regarding 
therapeutic management nor follow-up, including antiplatelet 
regimes [1]. Moreover, technical issues related to endovascu-
lar advancement of the guidewire across the distal carotid can 
be very challenging particularly when the shunt is substantial, 
and the communicating fistula is aneurysmal.

Close follow-up of these patients is clearly imperative; in-stent 
re-stenosis and stent mismatch are pertinent potential compli-
cations in a growing child that can be managed with re-dilata-
tion without clinical consequence, as long as they are detect-
ed early [11]. The development of biodegradable stents offers 
an exciting potential solution to avoid the stent-complications 
unique to the pediatric patient and could make endovascu-
lar techniques universally applicable in this population [12].

The reported morbidity of carotid stent insertion for vascu-
lar trauma is encouraging, with a 3.5% risk of stroke, though 
long-term patency data is not available, overall mortality is 
less than 1% [1]. This combined with the limited vessel tor-
tuosity in pediatric patients, makes endovascular stent place-
ment a viable option in this age group.

Conclusions

This case demonstrated the successful management of a CJF 
secondary to vascular neck trauma in a pediatric patient. The 
safety profile and minimally invasive nature of endovascular 
techniques make them a viable option in pediatric patients, 
especially for lesions that are not easily accessible through an 
open approach. Yet long-term patency and follow-up plans re-
mains unknown especially in the pediatric age group.
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