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Arteriovenous malformations (AVMs) are an-

atomically abnormal connections between 

the arterial and venous systems. While 

most reported cases of chest wall AVMs are caused 

by acquired etiologies, including trauma and infec-

tion, they can also be caused by congenital etiolo-

gies as seen in hereditary hemorrhagic telangiectasia 

or neurofibromatosis type 1.1-7 The majority of AVMs 

are asymptomatic, yet a certain percentage can cause 

high-output cardiac failure, intense pain, and major 

bleeding. Appropriate management includes moni-

toring, sclerotherapy, laser, endovascular emboliza-

tion, and surgical resection.8

CASE REPORT
An 18-year old male presented with a chief complaint 

of an intermittently painful lump on the right posterior 

thorax, which had been progressively enlarging over 

the past month. He denied fever, weight loss, or trauma 

to affected area. On physical exam, a 3 cm mobile/

pulsatile mass at the right flank/posterior chest was 

visualized. His lungs were clear to auscultation and his 

heart had a regular rate and rhythm. The patient had 

no other past medical history. The patient was admitted 

to our hospital for further work-up. The differential 

diagnosis upon admission included lipoma, lymphoma, 

osteosarcoma, and arteriovenous malformation. Labo-
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ratory values of complete blood count and basic meta-

bolic profile were within reference range. Computed 

tomography (CT) angiography of the chest with intra-

venous (IV) contrast revealed an enhancing lesion in 

the soft tissue of the posterior mid thorax (Figure 1) 

with rapid arterial filling and venous wash-out com-

patible with an AVM. Three-dimensional reconstruc-

tion with Vitrea software (Toshiba Medical Systems) 

revealed 3 arterial intercostal feeders (Figure 2). The 

posterior chest wall AVM blood supply was visualized 

on CT chest with IV contrast as deriving from three 

intercostal feeder arteries (Figure 3). Based on current 

management guidelines, peripheral AVMs are generally 

treated conservatively unless persistent pain is present. 

Our patient complained of intermittent pain hence we 

planned for endovascular embolization. After obtaining 

informed consent, peripheral embolization of the chest 

wall AVM was performed. 

To confirm dual circulation to the left hand, a Barbeau 

test was performed, which exhibited a type B response 

and hence appropriate for transradial catheterization 

of the left wrist. Access of the left radial artery was 

gained using a 21 gauge micropuncture needle. A 6 

Fr hydrophilic Glidesheath Slender (Terumo Inter-

ventional Systems) was introduced with subsequent 

injection of 3,000 units of heparin, 200 micrograms 

of nitroglycerin, and 2.5 mg of verapamil. A 5 Fr 110 

cm Optitorque pigtail catheter (Terumo Interventional 

Systems) was introduced into the descending aorta. 

Angiograghy was performed revealing three feeding 

vessels off the 7th and 8th lumbar arteries (Figure 4). A 

6 Fr 110 cm RunWay Guide Catheter JR4 curve (Bos-

ton Scientific) was used to select each feeding artery. 

Subsequently, a Renegade Hi-Flo Microcatheter with 

Figure 1. Coronal cross sectional slices of a computed tomography angiography of the chest (A) with intravenous 
contrast revealed an enhancing lesion in the soft tissue of the left posterior mid thorax (B) with rapid arterial filling 
and venous washout compatible with an arteriovenous malformation.
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a 10 cm distal tip and a 180 cm Fathom-16 steerable 

guidewire (Boston Scientific) were advanced into each 

of the three feeder vessels (Figure 5). Onyx 34 liquid 

embolic system (Covidien) was introduced into each 

feeder vessel for embolization (Figure 6). Emboliza-

tion was performed until adequate stasis was achieved. 

No evidence of residual arterial enhancement was seen 

on the postembolization angiogram.

At completion, a 24 cm TR Band (Terumo Interven-

tional Systems) was placed for patent hemostasis and 

Figure 2. Three-dimensional reconstruction with Vitrea (Toshiba Medical Systems) revealing three arterial 
intercostal feeders (A, B).
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Figure 2. Three-dimensional reconstruction with Vitrea (Toshiba Medical Systems) revealing three arterial 
intercostal feeders (A, B).

A B



CASE REPORT

 Vascular Disease Management®  October 2016    4 

removed 1 hour later. The postprocedure course was 

uneventful, no adverse events were observed, and the 

patient was discharged. In a 3-month follow-up, the 

patient remained asymptomatic and the mass was no 

longer palpable. Given clinically asymptomatic state 

and young age, no follow-up imaging was performed.

DISCUSSION
Chest-wall AVMs are rare entities that often do not 

require clinical intervention. When symptoms such as 

pain or discomfort are present, conservative manage-

ment fails and clinical intervention likely in the form 

of a surgical or endovascular approach is necessary. 

The major benefit of endovascular treatment includes 

Figure 3. Computed tomography imaging of the chest with intravenous contrast revealing the opportunistic 
angle using a transradial approach (green line) in comparison to a transfemoral approach (red line) (A). Computed 
tomography imaging of the chest with intravenous contrast reveals the three arterial intercostal feeders marked 
with arrows (B).
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Figure 4. Angiography reveals the three feeding 
vessels emerging from the 7th and 8th lumbar arteries.
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minimal bleeding, infection risk, and avoidance of an 

open surgical procedure.

Typically, peripheral vascular interventions are per-

formed via transfemoral access (TFA). The use of the 

radial artery as the primary access vessel for transcath-

eter intervention is well known in interventional car-

diology, having been described by Campeau at the 

Montreal Heart Institute as early as 1989, when he 

suggested the transradial approach as a safer alternative 

to percutaneous and “cut-down” brachial or axillary 

access.9 More recent studies from interventional car-

diology have shown transradial access (TRA) to have 

significantly fewer access site and bleeding complica-

tions than TFA.10-11 Additionally, benefits in approach 

angles have been suggested.12

In this case, TRA provided multiple advantages, 

which include proximity of the access vessel to the 

end-target vessels and a better angle for the catheter 

to approach the end-target vessels. The transradial ap-

proach provides a smoother obtuse angle to the chest 

wall AVM’s feeder vessels while the standard femo-

ral approach provides a more challenging acute angle 

approach (Figure 3A). The technical success in this 

particular case showcases that the need for selective 

microcatheterization in complex procedures does not 

preclude a radial approach. Other benefits to the tran-

sradial approach include fewer vascular complications, 

lower rates of access bleeding, greater patient satisfac-

tion, immediate ambulation, and procedure cost sav-

ings.13-16 Given its significant benefits, TRA has had 

unique roles in an eclectic variety of embolization pro-

cedures including hepatic arterial embolization, uterine 

artery fibroid embolization, and alternative approach 

for coiling internal iliac artery prior to endovascular 

aneurysm exclusion. 

The selection of embolic agent is also a choice made 

selectively depending on the clinical setting. Embolic 

agents vary from coils to plugs to glue to gel foam. We 

chose to proceed with a liquid embolic to increase the 

likelihood of distal embolization into the nidus of the 

AVM. This treatment option has been described and 

has shown to be clinically successful.17 The specific 

Figure 5. Angiography revealing microcatherization 
of the three feeder vessels.

Figure 6. Subsequent imaging after selective 
embolization of the three feeder.
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embolic glue used, Onyx, is a nonadhesive liquid em-

bolic widely used in the treatment of cerebral AVMs 

with good results.18

To the best of our knowledge, this is the first case 

report of transradial embolization of a chest-wall AVM. 

Our case supports the usefulness, safety, and feasibil-

ity of this technique. Hence, transradial approach is a 

viable option for complicated peripheral endovascular 

interventions. 

CONCLUSION
We describe a chest-wall AVM successfully treated 

using a liquid embolic, through a transradial approach. 

We believe this case highlights the potential value of 

incorporating decisions regarding access-site selection 

into any potential endovascular treatment strategy.n
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