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Case Report 

INTRODUCTION 
Pseudoaneurysm is a rare life-threatening complication; it com-
prises an arterial wall breach that allows the extravasation of 
blood into the neighboring tissues [1,2]. A hematoma formed 
by damage to the arterial wall is replaced by fibrous walls, 
which expand due to the continuous pulsating pressure and 

form a pseudoaneurysm [1,3]. Because the wall of a pseudoan-
eurysm is weaker than that of a true aneurysm, pseudoaneu-
rysms are especially dangerous and have a higher possibility of 
rupture [4]. Furthermore, the timing of the occurrence of pseu-
doaneurysms varies after the trauma, which implies that they 
are likely to go undetected during initial imaging examinations, 
such as computed tomography (CT) [5]. 

 Only a few cases of preoperatively discovered post-traumatic 
pseudoaneurysms that affected the internal maxillary artery af-
ter a facial bone fracture have been reported. In these cases, the 
bleeding occurred postoperatively [3,4,6]. Herein, we report a 
case of intractable epistaxis that occurred just before open re-
duction and internal fixation (ORIF) in a patient with a zygo-
maticomaxillary complex (ZMC) fracture. 
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Fig. 3. Angiographic images. (A) Total of three pseudoaneurysms of the posterior superior alveolar 

artery (red arrows). A branch of the internal maxillary artery is identified as the bleeding feeder. (B) 

Through coiling, endovascular embolization of the proximal and distal part of posterior superior alveolar 

artery was performed, and there was no residual bleeding as soon as the pseudoaneurysms disappeared. 

  

CASE REPORT 
A 53-year-old man with no significant medical history present-
ed to the emergency department with a comminuted ZMC 
fracture after an electric kickboard accident. Clinical examina-
tion and non-contrast-enhanced CT images revealed sinus 
hemorrhage with posterior maxillary wall fractures (Fig. 1). 
There was mild epistaxis, although the bleeding stopped spon-
taneously after nasal packing. ORIF to repair the ZMC fracture 
was planned a week later. Common symptoms of pseudoaneu-
rysms such as pulsatile mass, neighboring nerve compression 
symptoms, typical systolic bruit were not present until the day 
of the planned surgery; however, on this day, the patient experi-
enced uncontrolled epistaxis of unknown origin. The patient’s 
vital signs were stable; however, the bleeding did not stop, even 
with surgical sponge packing. The suspected active bleeding 
source was a structure posterior to the ZMC. Contrast-en-
hanced CT images showed damage to the posterior wall of the 
left maxillary sinus, and contrast agent leaked into the left max-
illary sinus. Suspecting rupture of pseudoaneurysm, emergency 
angiography and endovascular embolization were performed 
in the interventional radiology department. A ruptured pseu-

doaneurysm of the posterior superior alveolar artery, originat-
ing from the internal maxillary artery, was detected (Fig. 2); ac-
cordingly, we performed selective endovascular embolization 
using Concerto microcoil (Medtronic, Minneapolis, MN, USA) 
(Fig. 3). Hemostasis was achieved, and the patient’s vital signs 
were stable. Thirteen days after the endovascular procedure, 
ORIF was performed successfully under general anesthesia 
without any complications (Fig. 4). Subciliary, gingivobuccal 
and lateral eyebrow approach were used and the points of fixa-
tion were infraorbital rim, zygomaticomaxillary buttress and 
frontozygomatic suture. During a follow-up visit 2 months 
postoperatively, the patient was satisfied with the clinical out-
come.

We received written informed consent from the patient for 
the publication and use of his images, and the study design was 
approved by the Konyang University Hospital Institutional Re-
view Board (IRB No. 2022-02-005).

Fig. 1. Preoperative computed tomography images show the loca-
tion of left zygomaticomaxillary complex fracture (red arrow) and 
hemorrhage area (yellow arrow). (A) Axial image. (B) Sagittal image.

Fig. 3. Angiographic images. (A) Total of three pseudoaneurysms of 
the posterior superior alveolar artery (red arrows). A branch of the 
internal maxillary artery is identified as the bleeding feeder. (B) 
Through coiling, endovascular embolization of the proximal and 
distal part of posterior superior alveolar artery was performed, and 
there was no residual bleeding as soon as the pseudoaneurysms dis-
appeared.

Fig. 2. Contrast-enhanced computed tomography images show the 
location of the pseudoaneurysm in the branches of the left internal 
maxillary artery with sinus hemorrhage (red arrow). (A) Axial im-
age. (B) Sagittal image.

Fig. 4. Computed tomography images show the successful repair of 
the left zygomaticomaxillary complex fracture using open reduction 
and internal fixation surgery. (A) Axial image. (B) Three-dimen-
sional image presenting location of three-point fixation (red arrows).
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artery (red arrows). A branch of the internal maxillary artery is identified as the bleeding feeder. (B) 

Through coiling, endovascular embolization of the proximal and distal part of posterior superior alveolar 

artery was performed, and there was no residual bleeding as soon as the pseudoaneurysms disappeared. 

   

Fig. 2. Contrast-enhanced computed tomography images show the location of the pseudoaneurysm in 

the branches of the left internal maxillary artery with sinus hemorrhage (red arrow). (A) Axial image. 

(B) Sagittal image. 

  

 

Fig. 4. Computed tomography images show the successful repair of the left zygomaticomaxillary 

complex fracture using open reduction and internal fixation surgery. (A) Axial image. (B) Three-

dimensional image presenting location of three-point fixation (red arrows). 
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DISCUSSION
Internal maxillary artery is an anatomically complex and diffi-
cult structure to handle, with the largest and terminal external 
carotid arterial branches supplying the deep facial structure. In-
ternal maxillary artery pseudoaneurysms may occur due to 
complications of trauma or infection associated with maxillofa-
cial surgeries [5]. In previously reported cases, delayed pseudo-
aneurysms occurred after fracture reduction or orthognathic 
surgery. However, in the current case, bleeding was observed 
just before performing an ORIF for a ZMC fracture in a patient 
who showed no symptoms of a pseudoaneurysm.

A post-traumatic pseudoaneurysm forms when the blood 
vessel walls are partially ruptured and the blood flow between 
the arterial laceration and hematoma is maintained. As leakage 
continues, the hematoma expands; this leads to a pseudoaneu-
rysm [6,7]. Patients may present with delayed epistaxis when 
arterial damage leads to pseudoaneurysm formation and rup-
ture [8]. Disruption of the maxillary artery and its branches 
poses a significant threat of continued, delayed epistaxis [5]. In 
approximately 70% of patients, disruption of the internal maxil-
lary artery or its branches causes uncontrolled epistaxis [9]. 

 Patients with pseudoaneurysm of the internal maxillary ar-
tery may exhibit various symptoms, including swelling, facial 
paralysis, bruit, and an expanding mass [4,9,10]. However, in 
the current case, there were no symptoms of pseudoaneurysm 
(other than mild epistaxis) upon arrival to the emergency de-
partment. Sudden, uncontrolled epistaxis occurred on the day 
the ORIF was planned on. The diagnosis of a pseudoaneurysm 
was made through contrast-enhanced CT and angiography ex-
aminations, and selective endovascular embolization was per-
formed as an effective treatment. Had the patient been dis-
charged without exhibiting any symptoms of a pseudoaneu-
rysm, the outcomes would have been fatal in the event of an 
unexpected massive bleeding. 

Facial pseudoaneurysms, in particular, usually form within 
days to weeks after the occurrence of blunt trauma [6]. The la-
tent period can vary from several days to several years due to a 
gradual weakening of the arterial wall and erosion of adjacent 
bones, with most pseudoaneurysms arising within 3 weeks 
(88%) after the trauma [8]. Thus, predicting the occurrence of 
pseudoaneurysms may be difficult, because the timing of 
symptom presentation varies widely. In the current case, it was 
an event that occurred one week after trauma. 

Posterior maxillary walls were known to be difficult to ap-
proach because of their anatomical structure [11]. In the cur-
rent case, the posterior wall of the maxillary sinus was damaged, 
and a pseudoaneurysm formed in the maxillary sinus. Initially, 

mild epistaxis (which is considered common in cases of facial 
fractures) was noted without any other specific findings. There-
fore, only reduction surgery for the fracture, without additional 
diagnosis and treatment for the epistaxis, was planned. 

Although post-traumatic pseudoaneurysms of the internal 
maxillary artery and its branches are rare, they can be life-
threatening; thus, their rapid diagnosis and treatment are im-
portant [1,3,4,6]. The treatment options for pseudoaneurysms 
include direct compression, tissue removal, and embolization 
with selective angiography using contrast agents [6,12]. In the 
current case, the patient received a radiological intervention for 
the treatment of the pseudoaneurysm, after which an ORIF was 
performed to repair the ZMC fracture.

A limitation of our report is that we have described only a sin-
gle case. Further case reports are required for a complete un-
derstanding of the diagnosis and treatment of this condition. 
Nevertheless, our report provides several lessons regarding the 
clinical management of such cases. First, it should be noted that 
uncontrolled massive bleeding can occur at any time, before or 
after surgery, even if there are no typical symptoms of pseudoa-
neurysm, in patients with facial fractures. Second, in the case of 
trauma accompanied by a fracture of the posterior maxillary 
wall, attention should be paid to pseudoaneurysms caused by 
vessel injury, which may result in delayed rupture. This can oc-
cur before, during, or after facial fracture surgery, and outcomes 
may be fatal in the absence of a thorough preparation. In con-
clusion, the risk of uncontrolled bleeding caused by pseudoan-
eurysms in patients with posterior maxillary wall fractures 
should be considered in the perioperative period.
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