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Abstract 
Arteriovenous Malformation (AVM) is a lesion of vascular development cha-
racterized by an abnormal communication between an artery and a vein 
without an intervening capillary bed. AVM of the pinna is very rare with very 
few reported cases in Africa. Management of an AVM is often daunting, most 
especially in a resource challenged centre like ours where facilities for super 
selective embolization are not available. We present the case of a 17-year-old 
female with a pulsatile swelling of the left pinna since childhood. Clinical and 
radiological diagnosis of arteriovenous malformation was made. She was 
managed surgically with left external carotid artery ligation, partial auricular 
resection and postauricular scalp rotation flap cover of the cartilage remnant. 
The aetiopathogenesis, clinical presentation, diagnostic confirmation and 
treatment options are discussed. We also discuss the challenges of managing 
AVM in poor resource settings like ours. 
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1. Introduction 

Arteriovenous Malformations (AVMs) are lesions of abnormal vascular devel-
opment characterized by an abnormal communication between one or more ar-
teries and veins without an intervening capillary bed [1]. Arteriovenous malfor-
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mations are rare in the head and neck and when they do occur, usually arise 
from intracranial vessels. Spontaneous involvement of the pinna is a rare clinical 
entity whose management poses a great challenge to the surgeon. The highest 
level of research on this subject is a few case series and case reports [2] [3] [4]. 
As such recommendations on management are based on experiences of surgeons 
who have managed these cases at one point or the other [5] [6]. We present a 
17-year-old female who had both clinical and radiological diagnosis of a Scho-
binger stage III AVM of the left pinna and was managed surgically with no re-
currence at one year follow up. This case report, after obtaining the assent of the 
patient and full consent of her parents, becomes imperative considering the pe-
culiarities of a resource challenged setting. We also discuss the clinical presenta-
tion, investigations and surgical treatment of AVM of the pinna. 

2. Case Report 

A 17-year-old female presented to our clinic with a history of a diffuse swelling 
of the left pinna since childhood. The swelling was painless and its growth was 
very slow, involving only the helix until she was about 13 years of age when the 
growth became rapid as well as extending to involve the rest of the pinna sparing 
the tragus and the lobule. Erstwhile, she had been managed as a case of auricular 
haemangioma at the referring hospital. The swelling was pulsatile and had begun 
to bleed spontaneously. The last episode of bleeding was 2 months prior to 
presentation and was life threatening necessitating blood transfusion.  

Examination showed an obvious asymmetry of the pinna. The left pinna was 
swollen and felt spongy. There was a healing ulcer (site of previous bleed) at the 
region of the helix and scaphoid fossa. The pinna was pulsatile with a palpable 
thrill and audible bruit. The external auditory canal, tympanic membrane, facial 
nerve examination and tuning fork examination were all normal. A clinical di-
agnosis of AVM was made (Figure 1). 
 

       
Figure 1. Left Arteriovenous malformation involving the entire pinna and sparing the 
lobule. 
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The patient subsequently had a Magnetic Resonance Imaging (MRI) and 
Magnetic Resonance Angiography (MRA) of the left temporal region to define 
the extent of the lesion and the vessels involved. The MRI showed extensive 
areas of mixed intensity lesions involving the left pinna and the adjoining pe-
riauricular region (Figure 2). 

The MRA showed irregular serpinginous vessels which were branches of the 
left superficial temporary artery (STA). There was involvement of the left maxil-
lary artery within the nidus of entangled vessels. There were also dilated veins 
returning blood from the AVM (Figure 3). 

 

 

 
Figure 2. Magnetic Resonance Imaging showing areas affected areas 
of the temporal region. 
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Figure 3. Magnetic Resonance Angiography showing the vessels in-
volved in the arteriovenous malformation. 

 
We do not have facilities for selective embolization and the plan was to ligate 

the left external carotid artery (ECA), to reduce the vascularity of the lesion, with 
excision of the AVM within 48 hours of the ligation. The ligation of the left ECA 
was done with complete resolution of the pulsations. Excision of the AVM could 
not be done within the proposed time due to lack of funds. She did not have 
health insurance and we had been assured by her parents that funds for the two 
stages of the surgery were available. Consequently, she had to be discharged to 
the outpatients’ clinic with the plan to readmit for excision as soon as funds were 
available for surgery. Development of collaterals to the lesion was noted 4 weeks 
after the left ECA ligation by the reappearance of pulsation of the pinna. Total 
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excision of the AVM was attempted 6 months after the initial surgery but was 
abandoned largely due to involvement of the whole pinna save the lobule (con-
sent was not taken for total auriculectomy) and significant primary haemorrhage 
exceeding the available blood and blood products at that time (Figure 4). 

The plan was to reschedule surgery with consent for possible left total auricu-
lectomy, staged auricular reconstruction in conjuction with the Plastic and Re-
constructive surgery team and provision of more units of blood. Spontaneous 
bleeding began again 2 weeks post operatively albeit not life threatening. She 
subsequently had partial auriculectomy with complete excision of the AVM and 
postauricular scalp rotation flap cover of the defect with the preserved auricular 
cartilage buried within the defect for a second stage auricular reconstruction 
(Figure 5). Primary haemorrhage was also significant, (approximately 1.2 litres) 
and she had 3 units of blood transfused intraoperatively. 

Histology of the excised specimen was arteriovenous malformation (Figure 
6). She made a full recovery with noclinical evidence of recurrence of the AVM 
one year post-operative follow up. At present however, there are no funds for the 
auricular reconstruction.  
 

    
Figure 4. Left Arteriovenous malformation excision. 
 

      
Figure 5. Intraoperative image of AVM excision with postauricular scalp advancement flap. 
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Figure 6. Abnormal thick walled tortuous vessels with intraluminal 
haemorrhage in keeping with AVM. 

3. Discussion 

Arteriovenous malformations are of two types, high-flow AVM and low-flow 
AVM [7]. The true incidence of extracranial AVM has not been reported due to 
its rarity, however, Kohout et al. reviewed 84 patients with AVM of the head and 
neck region seen over a period of 20 years and found out that 16% of the patients 
had AVM of the ear second only to the cheek (31%) [4]. It has been classified 
into four stages according to Schobinger. Stage I is described as the quiescence 
stage, stage II is expansion, stage III is the destruction stage while stage IV is 
called the decompensation stage where the patients develop congestive cardiac 
failure [4]. The index patient presented with a stage III disease. The exact cause 
of AVM is unknown, however, it has been postulated that failure of regression of 
arteriovenous channels in the primitive retiform plexus during embryogenesis is 
responsible [8]. Trauma, infection, hormonal influences and ischaemia have 
been noted to promote rapid growth of AVM. Hormones were probably respon-
sible in this index patient who had rapid increase of the lesion during adoles-
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cence. Pulsations, diffuse swelling of the pinna, ulceration and bleeding are clas-
sical findings in patients with stage III AVM of the pinna. This makes clinical 
diagnosis quite straightforward, although this is not always the case as reports of 
initial misdiagnosis have been noted. This was the case in our patient who was 
initially diagnosed and managed for Auricular Haemangioma at the source of 
referral [3]. Diagnostic and interventional radiological procedures make 
management of AVM less difficult. Magnetic Resonance Imaging and Angio-
graphy help define the extent of the lesion and outlines the feeding vessels re-
spectively. Superselective embolization is an interventional radiological proce-
dure which helps to reduce blood supply to the AVM. This is to be followed by 
complete excision 24 to 72 hours after embolization [6] [9]. This is not available 
in our center and as a result we opted to ligate the external carotid artery but due 
to financial constraints, the patient could not afford excision of the AVM within 
48hrs of ligation of the ECA for excision of the AVM. Health insurance is still 
quite rudimentary in our society with only about 3% of the total population be-
ing on some form of health insurance scheme [10]. This has led to patients pay-
ing for their own treatment and majority cannot afford to. This was responsible 
for the delay in surgery.  

Ligation of external carotid artery in the treatment of AVM has been reported 
in literature. This however is discouraged as ischaemia has been shown to in-
crease the growth of the lesion by opening up several collateral channels [11] 
[12]. This could explain why the second operation was abandoned due to exces-
sive haemorrhage. 

Treatment options for AVM of the pinna depend on the Schobinger stage at 
which the patient at presentation. Watchful waiting has been advocated for le-
sions at stages I and II. Stage III lesions require surgical intervention and ade-
quate preparations must be made with respect to availability of blood and blood 
products most especially in the absence of preoperative embolization techniques. 
[2] Patients should also be counselled and consent taken for auricular resection. 
[2] This is because incomplete excision of the lesion will result in recurrence 
with an aggressive behavior. Lifetime follow-up of these patients is recommend-
ed because of the high recurrence rate [4]. The patient should also be made 
aware of the possibility of recurrence as this may encourage them to adhere to 
follow-up guidelines. 

4. Conclusion 

Arteriovenous malformation of the pinna is a rare disorder of vascular develop-
ment. History and physical examination can help in making a clinical diagnosis, 
however, diagnostic and interventional radiological procedures are important in 
knowing the extent of the lesion and planning surgical intervention. 
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