
Maxillary Artery Injury Associated with
Subcondylar Mandible Fractures:
A Novel Treatment Algorithm
Matthew S. Yeo, M.R.C.S.Ed., M.Med. (Surg.), M.B.B.S., D.F.D. (C.A.W.) 1

Terence L.H. Goh, M.R.C.S.Ed., M.Med. (Surg.), M.B.B.S. 2

Vigneswaran Nallathamby, M.R.C.S.Ed., M.Med. (Surg.), M.B., B.Ch., B.A.O., L.R.C.P./S.I. (P.M.C.) 3

Ee Cherk Cheong, F.A.M.S., M.R.C.S., M.Med. (Surg.), M.B.B.S. 1

Thiam Chye Lim, F.R.C.S., F.A.M.S., M.B.B.S. (Malaya) 1

1Division of Plastic, Reconstructive and Aesthetic Surgery,
Department of Surgery National University Hospital

2Department of Plastic, Reconstructive and Aesthetic Surgery,
Singapore General Hospital, Singapore

3Plastic, Reconstructive and Aesthetic Surgery Unit, Department of
General Surgery, Tan Tock Seng Hospital, Singapore

Craniomaxillofac Trauma Reconstruction 2012;5:83–88

Address for correspondence and reprint requests Thiam Chye Lim,
F.R.C.S., F.A.M.S., M.B.B.S. (Malaya), Division of Plastic, Reconstructive
and Aesthetic Surgery, Department of Surgery, National University
Hospital, Singapore, 5 Lower Kent Ridge Road, S(119074), Singapore
(e-mail: surlimtc@nus.edu.sg).

Mandible fractures are a common occurrence in patients who
have sustained blunt facial trauma. The commonest unilateral
fracture of the mandible involves the subcondylar region,
while the most common bilateral fractures occur at the
condylar heads. Previous epidemiological studies have shown

that fractures in and around the condylar region to be the
most frequent. The shape of themandible neck predisposes to
intrinsic biomechanical weakness and makes this area par-
ticularly vulnerable to breaking.1 The maxillary artery lies in
close relation to the medial cortex at the subcondylar portion
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Abstract Mandible fractures commonly occur in patients who have sustained blunt facial trauma,
and the subcondylar region is the most frequently fractured due to its intrinsic
biomechanical weakness. The maxillary artery lies in close relation to the medial cortex
of the subcondyle and is vulnerable to injury by the sharp edges of the fracture
fragments during the initial trauma or during operative fracture reduction. Maxillary
artery injuries and subcondylar fractures may be an underdiagnosed phenomenon. Yet,
this is of clinical significance as the maxillary artery caliber is usually of significant caliber
and may lead to substantial hemorrhage. Surgical access to the artery for hemostasis is
challenging and is further compounded by small surgical incisions usually undertaken
for fracture fixation, obscuring of the artery by the overlying fracture fragments, and
vessel retraction following its transection. In cases where maxillary artery injury is
suspected, an open surgical approach may be favored over an endoscopic one. The
authors illustrate a case in which brisk hemorrhage from the maxillary artery encoun-
tered during a preauricular approach to fixation of the mandible subcondyle was
successfully controlled with temporary pressure on the external carotid artery through a
neck incision and direct ligation of the lacerated maxillary artery. The authors then
discuss diagnosis and treatment of such maxillary artery injuries and propose a novel
diagnostic and treatment algorithm.
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of the mandible2 and is at risk of injury during the initial
trauma or subsequent surgery. The maxillary artery is the
largest terminal branch of the external carotid artery and
hemorrhage often does not respond to digital pressure. In
addition, its deep lie and the small incisions normally used for
exposing the fractured subcondyle compound the difficulty
in securing hemostasis. In difficult cases, ligation of the
external carotid artery may be necessary. The authors de-
scribe a patient where maxillary artery hemorrhage encoun-
tered during subcondylar fracture surgery was successfully
managed with direct surgical ligation.

Case Report

A 16-year-old Caucasian adolescent was the driver of a car that
collided with a tree. He presented one day later with progres-
sive bilateral facial pain and swelling. Examination noted an
anterior open bite and bilateral preauricular swelling, worse
on the left than the right (►Fig. 1). Computed tomographic
(CT) scans of the face showed bilateral mandible subcondylar
fractures associated with a minimally displaced symphyseal
fracture (►Fig. 2). Two days after the accident, it was observed
that the swelling on the left side had increased noticeably; this
was attributed to fracture hematoma. The patient underwent
an elective operative reduction and internal fixation of the
mandible fractures the following day. A lower buccal sulcus
approach was used for exposure of the symphyseal fracture,
and rigidfixationwas achievedwith a six-hole 2.0-mm locking
titanium plate (Matrix Mandible, Synthes, West Chester, PA).
The right subcondyle fracturewasfixed through a preauricular
approach with a five-hole 1.5-mm plate.

During surgical exposure of the left subcondyle (exposed
via a preauricular approach), brisk hemorrhage was encoun-
tered that did not stop with direct pressure. The vascular
servicewas consulted and the left external carotid artery was
exposed through a neck incision. A silicone vascular loop
served as a sling for control of bleeding. Following this, the
preauricular wound was again explored and a longitudinal
laceration of the maxillary artery was seen. It was probable
that this lacerationwas in contact with the sharp edges of the
mandible fracture. The maxillary artery was subsequently
surgically ligated and the fracture fixation proceeded un-
eventfully. A CT arteriogram of the external carotid artery
performed on the first postoperative day confirmed the
ligation of themaxillary artery (►Fig. 3). Distal reconstitution
of the arterial flowwas observed, and no false aneurysmwas
seen.

The patient was discharged on the second postoperative
day and had a favorable postoperative dental occlusion when
reviewed in the clinic at 6 months.

Discussion

Mandible fractures occur in males and are most often caused
by interpersonal altercations.3Most fractures occur in the 25-
to 34-year-old age group. In children, the mandible is the site
of injury in �40% of pediatric facial trauma cases and is most
commonly the result of motor vehicle accidents.4 Previous
epidemiological studies have shown the approximate distri-
bution by anatomical region to be condylar (36%), body (21%),

Figure 1 Preoperative photograph of the patient showing left-sided
mandible swelling more than right.

Figure 2 Coronal view of computed tomographic (CT) scan of the
patient showing bilateral mandible subcondylar fractures.
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angle (20%), symphysis (14%), alveolar ridge (3%), ramus (3%),
and coronoid (2%).2

The maxillary artery is divided into three portions based
on its relationship to the lateral pterygoid muscle: (1) the
mandibular portion (posterior to lower border of lateral
pterygoid muscle); (2) the pterygoid portion (deep or super-
ficial to the lateral pterygoid muscle); and (3) the pterygo-
palatine portion (within the pterygopalatine fossa). The

anatomy of the maxillary portion of the maxillary artery
has only recently been studied. Based on dissection of cadav-
eric specimens, Orbay et al5 found that the mean distance of
the artery to the medial border of the subcondylar portion of
the mandible was 6.8 mm, while the mean distance of the
maxillary artery to the tragal pointer was 16.2 mm in the
horizontal plane and 21.4 mm in the vertical plane. In this
study, significant intra- and interindividual variations were
noted. Given the close relation of thefirst portion of the artery
and mandible, it is not surprising that lacerations to the
artery may occur here (►Fig. 4). A possible mechanism of
injury involves a lateral force causing medial displacement of
fracture fragments. The maxillary artery, being buttressed
medially by soft tissues, remains relatively immobile and is
hence lacerated by sharp edges of the fracture fragments.
Even if the arterywas not injured during the initial trauma, its
proximity to the fracture edges puts it in constant danger of
being lacerated by subsequent motion of the fractured bone
ends. Given the knowledge of the close anatomical relation-
ship of the artery and the mandible, maxillary artery injuries
and subsequent hemorrhage are quite possibly underappre-
ciated and underdiagnosed. Such occurrences can be often
dismissed as “fracture hematoma” and may lead to a delay in
diagnosis and treatment, andmay unexpectedly present with
torrential bleeding during surgery for the subcondylar
fracture.

There have been few isolated reports of maxillary artery
pseudoaneurysms associated with such fractures.6,7 In all
except the first case, presentation of the pseudoaneurysm
occurred weeks to months following the initial trauma.
Similarly, maxillary artery pseudoaneurysms have been re-
ported following mandibular subcondylar osteotomies.8

Figure 3 Computed tomographic (CT) arteriogram of the external
carotid system done 24 hours after the surgery confirming successful
ligation of the maxillary artery.

Figure 4 Illustration showing anatomy of maxillary artery and hemimandible.
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It is important to distinguish between a fracture hematoma
and maxillary artery pseudoaneurysm preoperatively as there
are important surgical consequences. Pseudoaneurysms con-
tinue to expand even after 48 hours from the time of the initial
injury, unlike typical fracture hematomas, which stabilize in
size. When a pseudoaneurysm is suspected, a preoperative
angiogram will be useful in diagnosis, as well as determining
the surgical approach. In these patients, a limited-access endo-
scopic approach may be detrimental as compared with the
conventional open approach. Early access to the vascular
service can be obtained so that hemostasis can be achieved
promptly should torrential hemorrhage be encountered.

Treatment of maxillary artery hemorrhage can be chal-
lenging and depends on the timing of its presentation. In the
acute setting, treatment by means of pressure packing and
topical hemostatic agents can be attempted, but with the
maxillary artery being of significant caliber, hemorrhage is
often difficult to control in this manner. Surgical ligation of
the origin of the maxillary artery is the preferred method of
hemostasis but can be technically difficult initially, as the
preauricular incision offers limited access to the vessel. The
difficulty is compounded by the presence of fracture frag-
ments superficial to the artery, hence obscuring the view.
Furthermore, the vessel endsmay retract in cases of complete
transaction thus making access even more difficult. An ipsi-
lateral neck incision allows rapid access to the external
carotid artery. Ligation of the external carotid artery or its
distal branches may be considered but remains a controver-
sial maneuver.5 A rich network of collateral arterial anasto-
moses exists with the contralateral external carotid artery
branches, the ipsilateral internal carotid artery via the oph-
thalmic artery, the ipsilateral subclavian artery via the costo-

cervical and thyrocervical trunks, and the ipsilateral vertebral
artery.9 Consequently, unilateral ligation of the external
carotid artery below the level of the lingual and facial arteries
leads to only a partial (40%) decrease in the maxillary artery
blood flow.10 In this case, a postoperative external carotid
artery angiogram performed confirmed the proximal ligation
of the maxillary artery. Distally, the flow of the artery was
reconstituted by collateral supply and supports the anatomi-
cal observations by Takeuchi et al.9

Intuitively, ligation of the origin of the maxillary artery is
likely to minimize collateral flow reconstitution and result in
more effective hemostasis. A silicone vascular sling can be
used to temporarily occlude the proximal external carotid
artery, which can usually be achieved in minutes; before
isolating the maxillary artery at its origin for direct surgical
ligation. In doing so, proximal ligation of the external carotid
artery can be avoided, yet ensuring effective hemostasis. In a
surgical service where selective angiographic embolization is
available, this alternative treatment modality can be used to
great effect, particularly in the delayed setting, where healed
mandible fragments make surgical access to the maxillary
fracture much more difficult. The authors propose the fol-
lowing algorithm in the treatment of suspected maxillary
artery injury in a subcondylar mandible fracture (►Fig. 5).

Conclusion

Mandible fractures most commonly occur at the subcondylar
region due to its intrinsic biomechanical weakness. Anatom-
ical studies have demonstrated its close relationship with the
maxillary artery and it is possible that such injuries are
underappreciated and underdiagnosed. A high index of
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Figure 5 Diagnostic and treatment algorithm for suspected maxillary injury in cases of subcondylar mandible fractures.
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suspicion of maxillary artery injury in patients with subcon-
dylar fractures allows the surgeon to treat them expediently
and effectively. In such cases, an open approach to the fracture
may be favored over an endoscopic one, and various possible
methods of securing hemostasis are discussed in the article.
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