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Recurrent arteriovenous malformation on palate after embolization
combined surgical resection: preoperative magnetic resonance features
and intraoperative angiographic findings
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Abstract (J Korean Assoc Oral Maxillofac Surg 2015;41:346-351)

Angiography is the gold standard for the diagnosis and complete resection of arteriovenous malformations (AVMs). The absence of residual AVM

after surgery is commonly believed to reduce the risk of future hemorrhage. However, AVMs can recur after proven complete angiographic resection

can occur, albeit rarely, especially in the pediatric population. We report a rare case of a recurrent AVM two years after complete resection in an adult

patient. This case report shows that AVMs in adults can recur despite their rarity and despite postoperative angiography confirming complete removal.

Moreover, in this case, the recurrent AVM involved a new feeding vessel that was not involved with the initial lesion.

Key words: Angiography, Arteriovenous malformations, Resection, Recurrence, Palate
[paper submitted 2015. 7. 31 / revised 2015. 10. 6 / accepted 2015. 10. 19]

I. Introduction

The term “vascular malformation” is a generalized term
used to describe a group of lesions formed by abnormal
angiovascular or lymphovascular structures. Arteriovenous
malformations (AVMs), particularly in the head and neck, are
high-flow vascular anomalies. These lesions have direct com-
munication between an artery and vein, bypassing the capil-
lary bed"?, and AVMs have a gradual onset and progression.
In the oral cavity, AVMs can present at any site, but they oc-
cur most commonly on the buccal and gingival mucosa and
on the anterior two-thirds of the tongue and palate’.
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These lesions can be diagnosed by plain radiography,
computed tomography (CT), magnetic resonance imaging
(MRI), or angiography. A sclerosing agent and embolization
combined with surgical treatment is still the most modern ap-
proach to treat these lesions’. Complete surgical excision of
AVMs with confirmatory postoperative angiography is con-
sidered a cure. However, recent reports suggest that AVMs in
children may recur after negative postoperative angiograms,
which may reflect the immaturity of their vasculature’. This
report describes a recurrent AVM on the palate of a 38-year-
old male patient after initial embolization and surgical resec-
tion.

This study followed the medical protocol and esthetics of
the Declaration of Helsinki. Additionally, the regional ethical
review board of the Pusan National University Dental Hospi-
tal Institutional Review Board (IRB No. PNUDH-2015-010)
approved this study.

This study was supported by a Clinical Research Grant from the Pusan National University Dental Hospital (2015).
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Il. Case Report

1. Initial presentation

A previously healthy 38-year-old male presented to our
hospital in September 2010 with palatal swelling and sponta-
neous hemorrhage. Clinical examination, including inspection
and palpation, revealed fluctuant palatal swelling and ulcer-
ation. On dental panorama and CT, there was no evidence of
definite palatal cortical bone resorption.(Fig. 1) MRI showed
an enhancing lesion of the left palate with abnormal vascular
signals.(Fig. 2) To further evaluate, the patient underwent
angiography and was ultimately diagnosed with an AVM of
the left palate. This AVM was supplied by the descending
palatine artery and was drained through a facial vein.(Fig. 3)

2. Initial treatment
On November 22, 2010, the patient underwent emboliza-

tion using an Onyx (Covidien/Ev3 Neurovascular, Irvine,
CA, USA) injection in the descending palatine artery via a

&
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unilateral femoral artery approach under general anesthesia.
Obliteration of the palatal AVM was confirmed by postpro-
cedure angiography.(Fig. 4) After embolization therapy, the
AVM was successfully resected under general anesthesia.
The postoperative biopsy results confirmed an AVM. A pala-
tal stent was inserted after the resection, and the patient made
an uneventful recovery. Although MR angiography (MRA)
was recommended at the eight-month follow-up visit, the pa-
tient was lost to follow-up.

3. Recurrence and treatment

Thirty-one months after surgery, at the age of 41 years, the
patient developed a pulsatile mass on his palate accompanied
by ulceration and swelling. CT angiography (CTA) revealed
recurrence of his AVM on the left palate.(Fig. 5) The recur-
rent lesion was larger than the former lesion, and the recur-
rent AVM was supplied simultaneously by the descending
palatine artery and the posterior superior alveolar artery. The
facial vein supplied drainage, as with the initial AVM. The
patient underwent an uneventful second Onyx embolization,

Fig. 1. A. Preoperative photograph
shows left palatal swelling and ulcer-
ation. B, C. Dental panorama and
computed tomography reveal no defi-
nite cortical bone resorption or specific
lesion.
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and obliteration of the palatal AVM was again confirmed by
angiography.

lll. Discussion

The early vascular anomaly classification system intro-
duced by Virchow® characterized vascular lesions according
to the pathologic appearance of the vessel. In 1982, Mulliken
and Glowacki resolved this confusion through a classification
system of vascular birthmarks’. They grouped birthmarks
into two major categories: hemangiomas and malformations.
In 1996, this classification system was modified slightly to
reflect other types of vascular tumors that exhibit differ-
ent clinical and histological characteristics®. Consequently,
the updated International Society for the Study of Vascular
Anomalies (ISSVA) classification system now divides vascu-
lar birthmarks into vascular tumors and vascular malforma-
tions.

AVMs are high-flow lesions with direct communication
between an artery and vein, bypassing the capillary bed'”.
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Fig. 2. Preoperative axial T1-weighted
(A) and T2-weighted (B) magnetic reso-
nance images show a high-intensity
mass on the left palate. Coronal T1-
weighted images (C, D) reveal that the
lesion did not involve the maxilla.
Yong-Hyun Son et al: Recurrent arteriovenous
malformation on palate after embolization combined
surgical resection: preoperative magnetic resonance
Jeatures and intraoperative angiographic findings. J
Korean Assoc Oral Maxillofac Surg 2015

Head and neck AVMs, including palatal AVMs, are rare,
and their origin and pathogenesis are unclear. However, it is
known that trauma, ischemic events secondary to thrombosis,
hormonal changes, puberty, and ectasia can induce prolifera-
tion of AVMs and trigger lesions development and trouble-
some symptoms’.

In the oral cavity, AVMs can present at any site but occur
most commonly on the anterior two-thirds of the tongue, pal-
ate, and buccal and gingival mucosa’. Intraosseous AVMs in
alveolar bone often present with tooth mobility, pericoronal
bleeding, and sometimes occlusal anomalies'’. In the present
case, the palatal lesions were associated with spontaneous
bleeding and ulceration. AVMs are by far the most difficult
vascular anomaly to manage due to replacement of the nor-
mal tissue with diseased vessels and also due to the very high
rate of recurrence.

When diagnosing AVMs, plain radiography, CT, MRI, or
angiography can be used. In the maxilla and mandible, the
AVMs produce a poorly defined radiolucent image, often
having the appearance of soap bubbles or honeycombing,
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Fig. 3. A, B. Preoperative left carotid
angiogram show an arteriovenous mal-
formation in the left palate (circles). This
lesion is supplied by the descending
palatine artery (C, arrow) and drained
through a facial vein (D, arrow).

Yong-Hyun Son et al: Recurrent arteriovenous
malformation on palate afier embolization combined
surgical resection: preoperative magnetic resonance
Jeatures and intraoperative angiographic findings. J
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Fig. 4. Unilateral external carotid angiogram obtained immediately
after embolization shows devascularization of the left palatal lesion
(dotted circle).

Yong-Hyun Son et al: Recurrent arteriovenous malformation on palate after embolization
combined surgical resection: preoperative magnetic resonance features and intraopera-
tive angiographic findings. J Korean Assoc Oral Maxillofac Surg 2015

with small, irregular, and rounded lacunae. MRI has become
the imaging modality of choice because the extent of the le-
sions and invasion status can be characterized. In addition,
angiography is useful in poorly defined cases and for emboli-
zation therapy prior to surgery''. This modality demonstrates
flow characteristics and feeding vessel anatomy and identifies
dangerous anastomoses.

Many treatment options are available for AVMs, including
endovascular or percutaneous embolization, sclerotherapy,
and surgical excision’. However, surgical excision is often
difficult and carries the potential risk of hemorrhage and
damage to the surrounding structures. Accordingly, trans-
catheter embolization plays a significant role in the treatment
of patients with AVMs". Preoperative embolization prior
to surgical intervention may help reduce the risk of massive
bleeding. Therefore, a combination of preoperative emboliza-
tion and surgical resection is commonly used for head and
neck AVMs.

Angiography is the gold standard for both diagnosing
AVMs and identifying their complete resection after sur-
gery''. The absence of residual AVM after surgery is thought
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Fig. 5. Photograph (A) and left carotid
angiogram (B) 31 months after the ini-
tial operation, show a recurrent lesion
on the left palate.

Yong-Hyun Son et al: Recurrent arteriovenous
malformation on palate afier embolization combined
surgical resection: preoperative magnetic resonance
Jeatures and intraoperative angiographic findings. J
Korean Assoc Oral Maxillofac Surg 2015

to be reassuring for avoiding future hemorrhage. However,
the recurrence of AVMs following an angiographically
proven complete resection can occur, particularly in the pe-
diatric population. This paper reports a rare case of AVM
recurrence after embolization followed by surgical resec-
tion in a 38-year-old male patient. Weil et al.” reported that
this occurrence is rare, with only 29 cases being reported
in the English literature. In a surgical series of AVM treat-
ment, AVM recurrence has been reported in 0.6% to 13% of
cases", but the actual rate of recurrence is unknown. Recur-
rence rates may be affected by selection bias in studies that
include cases of recurrent hemorrhage without proven AVM
recurrence or in studies excluding undetected, asymptomatic
recurrences due to lack of systematic follow-up angiography
across all institutions.

AVMs are arteriographically classified into three types of
“extratruncular” lesions based on the morphology of their
nidus: 1) arterio-venous fistulae, 2) arteriolo-venous fistulae,
and 3) arteriolo-venulous fistulae. Complete obliteration of
the AVM nidus through embolization therapy offers a better
prognosis; however, in some cases, such as type Il AVMs,
complete injection of embolization materials into the nidus
can be difficult”. In the present study, our patient had a type
IIT AVM with a few nidi remaining in the palate after embo-
lization. Thus, recurrence of this palatal AVM after complete
occlusion of the feeding artery might have been due to these
residual nidi, in addition to the pathology of the vessel itself.
The posterior superior alveolar artery did not initially act as
a feeding artery for this AVM, as was shown via initial an-
giographic imaging. Considering these findings, especially
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the secondary embolization imaging, we assumed that this
recurrent AVM was due to new pathology, such as capillary
malformation combined with an AVM, rather than a residual,
unembolized posterior superior alveolar artery.

With AVM recurrence following complete removal, the
timing of follow-up angiography is brought into question.
The consensus is that digital subtraction angiography (DSA)
should be performed immediately after surgery to rule out
any residual AVM; however, this approach is known to in-
crease the risk of immediate hemorrhage, warranting early
re-operati0n16. However, AVM recurrence after complete
resection has been hypothesized to portend an increased risk
of hemorrhage, which might have catastrophic consequenc-
es'’. Therefore, investigation for an asymptomatic, recurrent
AVM might be warranted because subsequent treatment
can reduce the hemorrhage risk, preventing morbidity and
mortality. In adults, follow-up angiography long after treat-
ment is not often recommended because AVM recurrence is
rare and angiography is not without risk. For children, most
authors recommend a second DSA at 6 or 12 months in all
AVM cases with initial negative angiography'®. MRA and
CTA are less than DSA invasive alternatives and have been
used to detect recurrent AVMs after an initial complete resec-
tion. Their sensitivity, however, is lower than that of DSA,
and they should probably not be used in place of the standard
early postoperative imaging after complete surgical removal.

In conclusion, complete surgical excision documented by
postoperative angiography is considered an AVM cure and is
believed to eliminate the risk of subsequent hemorrhage. This
case report shows that AVMs in adult patients can recur de-



spite complete removal confirmed by postoperative angiog-
raphy. Moreover, in this case, the recurrent AVM had a new
feeding vessel not involved with the initial lesion. This case
suggests that postoperative follow-up angiography should be
considered, even if the AVM was completely resected.
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