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A case of arteriovenous malformation of the nasal
dorsum
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Arteriovenous malformation (AVM) is a vascular malformation with an abnormal capillary shunt between the arterial and venous
systems. AVMs can arise anywhere on the body, and are occasionally located in the head and neck. However, AVMs of the nose are
considerably rare. Most cases of AVMs of the nose have no symptoms, but some cases show epistaxis and nasal obstruction.
Furthermore, a differential diagnosis between hemangioma, lymphangioma, and AVM is important. In cases of AVMs, especially on
the face, surgeons should consider cosmetic factors and choose an appropriate plan of treatment. We report the case of a 22-yearold male who presented with an asymptomatic, palpable mass on the nasal dorsum and was successfully treated with transcatheter
arterial embolization and sclerotherapy.
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Introduction
Arteriovenous malformation (AVM) is a vascular malformation with an abnormal capillary shunt between the arterial and
venous systems. Mostly, AVMs are congenital malformations,
but are clinically relevant later in life and are frequently diagnosed at around 19 years of age with no sex-related association
[1,2]. AVMs can arise in any part of the body; they are commonly located in the head and neck region and rarely in the nose [3].
Hence, this report presents the case of an AVM on the nasal
dorsum, which was treated with transcatheter arterial embolization and sclerotherapy.

Case report
A 22-year-old male presented with a palpable mass on

the nasal dorsum. He accidentally found the mass and had
symptoms of right-sided nasal obstruction and occasional
headaches. Physical examination revealed a mass on the nasal
dorsum approximately 1 cm×1 cm in size (Fig. 1). On sinus endoscopy, right-sided nasal septum deviation and watery rhinorrhea was observed on both sides. On computed tomography of
the paranasal sinuses, a lobulated mass, approximately 11 mm
in size, with well-defined margins, and hyperenhancement was
observed on the right nasal dorsum. The mass was enhanced to
the same degree as the vascular lesion; therefore, we assumed
that the lesion could be a hemangioma or vascular malformation (Fig. 2).
We performed a diagnostic angiography to diagnose the lesion. The vessels were accessed through the right common
femoral artery. On angiography through the external carotid artery, we found a rapidly filling vascular mass and venous drain-
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age on the right nasal dorsum. We confirmed that the mass was
fed through the lateral nasal branch of the facial artery. Through
left-sided angiography, we confirmed that there was no venous
flow on the left side and no feeding artery or drainage (Fig. 3).
Therefore, we concluded that the mass might be an arteriovascular malformation, not a hemangioma.
We could not locate the mass using sinus endoscopy. The patient complained of symptoms of nasal obstruction and wanted
to undergo septoplasty and turbinoplasty. Before surgery, we
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Fig. 1. (A) Pretreatment photograph showing protruding and
pulsating mass on the right nasal dorsum. (B) Posttreatment
photograph showing no visible mass on the nasal dorsum.

performed intravascular embolization for the arteriovascular
malformations. Under local anesthesia, with the right femoral
artery catheter, we accessed the vessels and confirmed the
lateral nasal artery from the facial artery. Particle embolization
was performed using a microcatheter on the proximal part of
the lateral nasal artery with three separate micro-coils. After
completing the procedure, we confirmed that there were no
more vessels feeding the mass using angiography through the
right external carotid artery (Fig. 4). Similarly, with left-sided external carotid artery angiography, we confirmed that there was
no vessels feeding the mass (Fig. 5).

Fig. 2. Computed tomography of the paranasal sinuses shows an 11mm lobulated mass (arrows) with well-defined margins enhanced
on the right nasal dorsum. The enhancement of the mass was
similar to that of a vascular lesion; therefore, we deduced that it
could be a hemangioma or vascular malformation.

Fig. 3. Diagnostic angiography. On
angiogram through external carotid
artery, a rapidly filling vascular mass
with venous drainage was observed on
the right nasal dorsum. We confirmed
that the mass was being fed through the
lateral nasal branch of the facial artery.

Fig. 4. We performed particle emboli
zation with a microcatheter and three
separate micro-coils on the proximal part
of the lateral nasal artery.
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Fig. 5. With left-sided external carotid
artery angiography, we confirmed that
there were no vessels to feed the mass
(arrows).

Fig. 6. We blocked the blood reflux to the venous system of the
orbit, by compressing the malformation lesion with hand and
infused 0.3 cc of 99% ethanol. On repeating the venogram, no more
opacification was observed on the arteriovenous malformation. No
further vascular flow was observed on repeat sonography.

The next day, under general anesthesia, local anesthesia was
administered at the bilateral septum using 1% lidocaine mixed
with 1:100,000 epinephrine. A modified Killian incision was
made using a #15 scalpel blade and a mucoperichondrial flap
was elevated from the septum via the endonasal approach. Correction of septal deviation was performed after removal of the
posterior and inferior portions of the septal cartilage and bony
septum. A long incision was given on the inferior portion of the
inferior turbinate, and mucosal elevation of the medial portion
of the inferior turbinate was performed. Partial removal of the
bony turbinate and lateral portion of the turbinate’s mucosa
was performed. Redraping of the turbinate’s mucosa was done.
After silicone sheet application and nasal packing was done
with Merocel.
After 3 weeks, the patient visited the outpatient clinic. We
evaluated the paranasal sinuses using computed tomography
to confirm arteriovascular malformation on the nasal dorsum.
Computed tomography revealed an enhanced lesion in the
nasal dorsum. We found that the feeding artery was invisible,
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but venous drainage from the mass was evident. Therefore, we
decided to perform an additional sclerotherapy procedure.
On sonography, we directly punctured the mass and performed a venogram, and found that the veinous drainage was
maintained from both the venous system of the orbit and the
facial vein. By checking the Doppler waveform and velocity, we
confirmed that there was no more arterial flow. Therefore, we
blocked the blood reflux from the venous system of the orbit,
compressed the lesion with the hand, and infused 0.3 cc of 99%
ethanol. On repeating the venogram, no further opacification
on the AVM was observed. Repeat sonography we checked that
there was no more vascular flow (Fig. 6).

Discussion
AVMs are vascular malformations with abnormal capillary
shunts between the arterial and venous systems. Usually, AVMs
are congenital anomalies; however, in most cases, they are
discovered later in life. Differentiation between arteriovascular
malformations, hemangioma, and lymphangioma is necessary,
and magnetic resonance imaging and angiography are required
for accurate diagnosis [4].
Vascular malformations can be classified into capillary, venous, arterial, and lymphatic, and can also be divided into two
types according to the blood flow velocity. Capillary, venous,
and lymphatic malformations are “low-flow” lesions, whereas
arterial and AVMs are “high-flow” [5].
Measuring the density of blood vessels through Doppler ultrasound can also be helpful in diagnosing vascular malformations [3].
Most hemangiomas can be distinguished from AVMs clinically and by physical examination [2]. Hemangiomas are the
most common vascular malformation and occur in the head
and neck in more than half of the cases [6] but rarely occur in
the nose. These are not congenital and rapidly proliferate in endothelial cells [7]. Most hemangiomas do not require treatment,
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but treatment is needed if symptoms are present or if the patient desires. Treatment, including chemotherapy, using highdose steroids, alpha interferon, vincristine, embolization, and
surgical treatment, are also possible [3].
AVMs result in increased endothelial turnover. Most AVMs
increase in size over time, and in female, the increase in size is
because of hormonal influences related to puberty or pregnancy [7]. In general, contrast-enhanced computed tomography
and magnetic resonance imaging are performed to determine
the size and extent of the mass. On computed tomography, the
blood flow in the mass shows contrast enhancement. Magnetic
resonance imaging demonstrates the soft tissue extension of
the mass. Selective angiography utilizing the subtraction technique is most important for diagnosis [8,9]. AVMs are usually
not treated when asymptomatic, but treatment is needed if
symptoms or complications are present. AVMs can cause vital
structural obstructions and can lead to cardiac failure [5].
It is important to consider the cosmetic aspects, especially in
cases of facial AVMs. Large-sized AVMs often contain normal
structures, making it difficult to treat only with surgical procedures [6].
In this case, paranasal sinus computed tomography showed
a lobulated mass with contrast enhancement, approximately 11
mm in size in the right nasal dorsum, and congested vascular
tissues observed around the mass. A hemangioma or an AVM
was suspected, and computed tomography angiography was
performed to evaluate the mass. Angiography was performed
through the right common femoral artery, and angiography of
the right external carotid artery showed a mass in the right nasal dorsum region where blood flowed at a high velocity. Blood
supply to the lesion was through the branches of the facial artery and right lateral nasal artery. Therefore, it was confirmed
that the lesion was closer to a AVM than to a hemangioma. After
diagnosis, embolization and sclerotherapy were performed.
Surgical treatment is the simplest option; however, it is associated with a risk of bleeding, and if the lesion is not excised
properly during surgery, there is a possibility of recurrence.
Furthermore, it is difficult to achieve cosmetic outcomes with
surgery. In most cases, preoperative embolization is performed
to reduce blood flow before surgical excision. Excision should
be performed within 48 to 72 hours after embolization [10-13].
As a complication of embolization, the injection material blocks
other blood vessels, and there is a risk of tissue and organ damage. In our case, particle embolization was also performed for
the purpose of treatment before sclerotherapy. Sclerotherapy
is a method of injecting a sclerosing agent into the AVM and

closing the arteriovenous shunt by forming a clot. In general,
sclerotherapy using ethanol is the most widely used method
[4], and in this case, sclerotherapy was performed using 99%
ethanol. There is no ideal interval between embolization and
sclerotherapy.
Most extracranial AVMs require combined treatment, especially when the malformations have an infiltrative component,
with multiple feeding arteries. Even in these patients, the percentage of the total response (cure) is low, with high relapse
rates. The recurrence rates have been described in the literature
(14.2% and 64.3%). However, a direct comparison of the results
is not adequate, since the procedure used (pathway and embolic material) as well as the definition of complete and partial
response is quite variable among various studies [14].
Major complications include blindness because of ophthalmic artery occlusion and external to internal carotid artery
anastomosis emboli, resulting in stroke. Minor adverse events
include facial pain resulting from ischemia and can be managed with appropriate analgesia. Bradycardia from a trigeminocardiac reflex has been reported to be associated with the manipulation of the external carotid artery branches, which likely
involves the afferent tracts of the trigeminal nerve to the vagus
nerve [15].
In case of facial tumors, treatment should be performed
considering the cosmetic aspect. If there is a mass on the nasal
dorsum, as in this case, especially if there are no symptoms,
treatment may be performed according to the cosmetic requirements of the patients [6].
In this case, the patient was young and there was no discomfort except nasal obstruction related to the protruding mass on
the nasal dorsum; therefore, we considered cosmetic management first. The patient was satisfied with the cosmetic aspect
of the treatment for AVM with embolization and sclerotherapy,
rather than surgical treatment.
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