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INTRODUCTION

without intervening capillaries. These lesions are significant due to their
potential for severe bleeding and functional impact on the jaw and facial
structures. The case involves a young adult who presented with spontaneous
bleeding from the right lower molar, highlighting the clinical challenge of
diagnosing and managing AVMs in atypical locations.

Case Report: A 20-year-old male patient came to the department of
otolaryngology with complaints of persistent bleeding from the right lower
molar. Diagnostic imaging, including Contrast-Enhanced Computed
Tomography (CECT) and Digital Subtraction Angiography (DSA), revealed a
high-flow arteriovenous malformation centered in the right parotid region
extending into the mandibular ramus. The lesion received predominant arterial
feed from branches of the right external carotid artery. Management included
embolization followed by surgical ligation of the right external carotid artery
branch, which achieved hemostasis and resolution of symptoms.

Conclusion: The successful management of this high-flow mandibular AVM
required a multidisciplinary approach involving embolization and surgical
intervention to control bleeding and prevent further complications. This case
underscores the importance of vigilant follow-up and the potential for
innovative surgical techniques in the management of complex vascular
anomalies in sensitive anatomical regions. Further research and documentation
of similar cases will aid in refining treatment strategies and improving patient
outcomes.

Keywords: Arteriovenous Malformation (AVM), Mandibular Region, High-
Flow Vascular Anomaly.

endothelial cells leading to the formation of
arteriovenous shunts. Over time, these shunts can
enlarge and proliferate, which may result in

Arteriovenous malformations (AVMs) are complex
vascular anomalies characterized by an abnormal
connection between arteries and veins, bypassing
the capillary system. These malformations can occur
anywhere in the body but are most commonly found
in the central nervous system and skin. However,
AVMs in the mandibular region are exceedingly
rare and pose significant clinical challenges due to
their potential for severe bleeding and impact on
facial structure and function.™

AVMs are congenital lesions that result from errors
during vascular morphogenesis in the embryo. The
etiology involves the dysregulated growth of

significant hemodynamic changes and lead to the
clinical manifestations of AVMs, including pain,
swelling, and life-threatening hemorrhages.?*!

The classification of AVMs is typically based on
their hemodynamic characteristics, with high-flow
AVMs involving direct arterial to wvenous
connections without intervening capillaries, and
low-flow AVMs involving venous malformations or
capillary involvement. High-flow AVMs, like the
one presented in this study, are particularly
aggressive and more prone to complications such as
bleeding and ulceration.[**!
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Diagnosis of AVMs in the mandibular region
typically involves a combination of clinical
examination and imaging studies. Contrast-
enhanced computed tomography (CECT), magnetic
resonance imaging (MRI), and digital subtraction
angiography (DSA) are crucial for delineating the
extent of the AVM and planning treatment. These
imaging modalities help in identifying the feeding
arteries and draining veins, which is essential for
any interventional treatment strategy. [

Treatment of mandibular AVMs can be challenging
and often requires a multidisciplinary approach. The
mainstay of treatment includes endovascular
embolization, which aims to reduce the blood flow
within the AVM by blocking the feeding arteries.
This can be followed by surgical resection in cases
where embolization alone is insufficient. The goal
of treatment is to alleviate symptoms, prevent
complications, and, ideally, completely eradicate the
AvM.[M

CASE PRESENTATION

In this report, we describe a rare case of a high-flow
arteriovenous malformation (AVM) located in the
right mandibular region of a 20-year-old male
patient. The patient has come to our department of
otolaryngology with a chief complaint of
spontaneous bleeding from the right lower molar,
which he had been experiencing for approximately
15 days prior to his first consultation. This unusual
presentation prompted an immediate and thorough
clinical evaluation to determine the underlying
cause of his symptoms and to develop an
appropriate management plan.

Upon initial examination, the patient appeared to be
in moderate distress with active bleeding evident
from the gingival sulcus of the right lower molar.
He reported intermittent episodes of swelling and a
sensation of pulsation in the right mandibular area,
which had progressively worsened over the last two
weeks. His medical history was unremarkable, with
no previous incidences of trauma or surgery to the
facial region, and no significant familial history of
vascular or hematologic disorders.

Given the severity and localization of the symptoms,
a contrast-enhanced computed tomography (CECT)
of the neck was promptly performed, which
revealed a partially defined hyperdense lesion
adjacent to the right ramus of the mandible,
suggestive of a vascular malformation. Further
imaging  with  cerebral  digital  subtraction
angiography (DSA) confirmed the presence of a
high-flow arteriovenous malformation primarily
involving the right parotid region. The DSA images
showed abnormal arterial feeders predominantly
from branches of the right external carotid artery
with significant venous drainage, and a minor
contribution from the left external carotid artery
involving facial and mandibular artery branches.

Given the complexity and high-flow characteristics
of the AVM, a multidisciplinary team including
otolaryngology, = maxillofacial ~ surgery, and
interventional radiology was convened to plan the
treatment strategy. The decision was made to
proceed with pre-surgical embolization to reduce the
risk of intraoperative and postoperative bleeding.
The embolization procedure was meticulously
carried out, focusing on occluding the primary
feeders from the external carotid artery while
preserving essential arterial branches to minimize
the risk of ischemic complications.

The embolization was technically successful, and
the patient showed an initial reduction in the size
and pulsatility of the mass. However, within a week
post-procedure, the patient presented again with
bleeding from the lower third right molar,
prompting further intervention. Surgical exploration
revealed residual AVM branches that were not
completely occluded during the embolization. A
decision was made to perform surgical ligation of
the right external carotid artery branches involved in
the AVM, which was accomplished without
complication.

Postoperative recovery was uneventful, and the
bleeding resolved completely. The patient was
discharged with close follow-up appointments.
Serial imaging studies over the next six months
showed a significant reduction in the size of the
AVM and no evidence of recurrence. The patient
reported substantial improvement in quality of life
and complete cessation of the symptoms that
initially brought him to medical attention.

This case highlights several important aspects of
managing high-flow  AVMs in the mandibular
region. First, the clinical presentation of mandibular
AVMs can be misleading, and a high index of
suspicion is  necessary when encountering
unexplained oral bleeding. Second, imaging plays a
crucial role in the diagnosis and management
planning of AVMs, with CECT and DSA being
indispensable tools for detailed vascular mapping.
Third, a staged approach to treatment, involving pre-
surgical embolization followed by surgical
intervention, can be effective in managing the risks
associated with high-flow AVMs. Lastly, the
importance of a multidisciplinary team cannot be
overstated, as it brings together diverse expertise
necessary to address the complexities of AVM
management safely and effectively.

The successful outcome of this case serves as a
valuable addition to the limited literature on high-
flow arteriovenous malformations in the mandibular
region and underscores the potential for full
recovery with appropriate and timely intervention.
Continued vigilance and long-term follow-up
remain essential to monitor for any signs of
recurrence and to manage late-onset complications.
This case also provides a framework for the
development of guidelines aimed at standardizing
the approach to similar vascular anomalies,
potentially improving patient outcomes through
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more  systematic and informed
interventions.

Study Date: 15-Oct-2024
DSL POLE, SHIVALL

Figure 6: Intra OP

Figure 2: DSA Scan

Figure 3: CT Scan Axial View

Figure 4: CT Scan Coronal View

DISCUSSION

Arteriovenous malformations (AVMs) in the
mandibular region are a rare clinical entity,
characterized by complex, abnormal connections
between arteries and veins that bypass the capillary
system. These lesions are associated with significant
morbidity due to their propensity for massive
hemorrhage and potential to cause deformative
changes in critical anatomical structures. In
discussing the current case of high-flow AVM in the
right mandibular region, it is essential to
contextualize the findings and treatment approaches
with other studies that have explored similar
manifestations.

Epidemiology and Incidence: AVMs in the
mandibular region are noted to be extremely rare.
According toLi Xet al. (2020),®! craniofacial AVMs
constitute less than 2% of all vascular anomalies,
with mandibular AVMs being a smaller subset. The
rarity increases the complexity of diagnosis and
requires a  high degree of  clinical
suspicionKaderbhai J et al. (2017).[%]

Diagnostic Techniques: As demonstrated in our
case, the use of CECT and DSA is critical for the
accurate mapping of the lesion’s extent and its
feeding vessels. This diagnostic approach aligns
with findings from Manjunath SMet al. (2014),1%
who emphasized the role of DSA as the gold
standard for diagnosing and planning the treatment
of AVMs due to its ability to detail the architecture
of vascular lesions Kriwalsky MSet al. (2014).1*4
Treatment Modalities: The management strategy
in our case involved pre-surgical embolization
followed by surgical resection, which is consistent
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with the treatment guidelines suggested by Tanoue
Set al. (2023).1% They reported high success rates
with embolization as a prelude to surgery, reducing
operative blood loss and facilitating lesion
removalNabeel AKet al. (2018).01%]

Furthermore, literature reviews by Karim ABet al.
(2016),1 suggest that for high-flow mandibular
AVMs, a multi-disciplinary approach often results
in a better prognosis and fewer complications. Their
retrospective analysis showed that combining
interventional radiology techniques with traditional
surgery can minimize recurrence rates Chandra
RVet al. (2014).01%]

Outcomes and Follow-up: Long-term follow-up is
crucial, as indicated by Bhuyan SKet al. (2016),1*]
who found a recurrence rate of approximately 10%
within five years post-treatment in high-flow
AVMs, necessitating ongoing surveillance and
possible additional interventions Duran-Romero
Alet al. (2022).71 The current case emphasizes the
necessity for vigilant post-treatment monitoring to
detect early signs of recurrence, aligning with best
practices outlined in the broader literature.
Innovative Treatments: Recent studies, such as
those by Mahady Ket al. (2015),1'® explore the use
of newer embolic agents and advanced minimally
invasive techniques that promise reduced recovery
times and better cosmetic outcomes, suggesting
potential areas for future treatment enhancement in
mandibular AVM cases.

CONCLUSION

The management of high-flow AVMs in the
mandibular region poses significant challenges due
to their aggressive nature and potential for life-
threatening complications. The current case
underlines the effectiveness of established
diagnostic and treatment protocols while pointing to
the need for innovative approaches to improve
patient outcomes. The case also highlights the
importance of a multidisciplinary approach in
managing complex vascular anomalies.
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