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Introduction

Arterio-venous malformations in the jaw are extremely rare, 
fewer than 200 cases reported in the literature [1]. Only 
six cases of extraosseous submandibular AVMs have been 
reported, out of which, three cases of AVMs are involving 
the mandible [2]. Risk of prolonged bleeding in cases of 
third molar removal surgery is 0.2% to 1.4% [3]. During 
dental extractions, there may be bleeding from abnormal 
vessels, which can result in life threatening emergency as the 
area is highly vascular and there is always a risk of airway 
being compromised due to blood aspiration or hematoma 
formation [4]. We present a case of malformation of infe-
rior alveolar artery which resulted in massive bleeding after 
tooth extraction. The diagnosis of the malformation could 
be made with DSA imaging and successfully managed with 
transcatheter embolization of malformed vessels by gelatin 
particles. This is probably the first case reported where the 
bleeding from inferior alveolar artery malformation was 
managed successfully with transcatheter embolization.
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Abstract
Background and purpose:   Extraction of tooth is a well-defined procedure. We present a case of uncontrolled massive bleed-
ing after the extraction of tooth no. 38 where we used gelatine particles under vision with DSA and fluoroscopy in cath lab.
Method:  When all routine measures failed to control bleeding, patient was taken to cardiac catheterization laboratory and 
vascular angiogram followed by digital substraction angiogram (DSA) were done, which revealed malformation of inferior 
alveolar artery. 
Result:  The feeding vessels to this were reached from femoral artery and embolization done successfully with gelatine 
particles. 
Conclusion:   To the best of authors knowledge, this is the first case report where bleeding from inferior alveolar artery mal-
formation is successfully controlled with vascular embolization of gelatine particles under DSA and angiogram in cath lab.

Keywords  Vascular catheterization · Dental extraction · Endovascular embolization · AV malformation · DSA · Inferior 
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Case Report

A 20 yrs. old male, with a known case of chronic liver dis-
ease, presented with history of jaundice and esophageal 
varices. He was referred to department of dental sciences 
for management of bleeding gums and tooth mobility. On 
examination, the patient had grade 2 mobility of tooth no. 
38. His pre-op basic investigations were normal including 
bleeding profile (PT 12.7 and INR 1.3). Patient was planned 
for extraction of the concerned tooth. Medical clearance 
was taken related to the general condition and risk associ-
ated. Under local anaesthesia, the tooth was elevated and 
extracted with the help of lower mandibular molar forceps. 
The extraction was without any osteotomy or fracture of 
tooth. Immediately after extraction, a torrential bleed was 
noticed. Pressure packs and other local measures were tried 
but bleeding continued. As this was bright red color bleed, 
probably arterial blood, we involved other departments to 
manage this blood loss.

Patient became hemodynamically unstable with a heart 
rate of 106/min and BP of 94/60 mmHg. The Hb had 
dropped from 11.0 gm/dl pre-op to 6.5gm/dl. As the bleed-
ing was unexpectedly high and not controlled with routine 
protocol, it required some active intervention to stop the 
bleeding. One unit of blood was transfused before shifting 
patient to cath lab and second unit was going during the pro-
cedure. One unit was transfused after the cath lab. procedure 
was completed.

As tit was an oral bleed, there was an additional risk of 
losing airway as well. Multi-disciplinary approach was used 

involving maxilla-facial surgeon, cardiologist, cardiac anes-
thetists and critical care tem. Vascular embolization (pul-
monary, uterine, cerebral and other peripheral vessels) is a 
regular procedure in our institute. After discussion with the 
team, the patient was shifted to the cardiac cath lab. After 
angiogram and DSA scans, the team decided to go ahead 
with embolization procedure as the active bleeding required 
a quick and definitive procedure to stop bleeding.

As patient was agitated and hemodynamically unstable 
and the DSA procedure wanted completely immobilized 
patient, we planned to give general anaesthesia with endo-
tracheal intubation with help of cardiac anesthesiologist. 
This helped to secure the airway also during the procedure. 
The interventionists performed an angiogram through right 
femoral artery under fluoroscopy. Selective cannulation 
of left external carotid artery was done, and facial vessels 
were mapped. On angiogram, a vascular malformation of 
inferior alveolar artery, present within the mandible, with 
multiple feeder vessels was seen which was supplying the 
base of tooth 38 (Video 1). A final diagnosis of bleeding of 
this inferior alveolar artery malformation after the extrac-
tion of tooth 38 was made, and it was planned to control 
the bleeding with vascular embolization using gelatin par-
ticles. Multiple DSA loops were imaged, and the bleeding 
segment was identified (Figure 1, Video 2). With the help of 
crushed gelatin foam (Gelfoam, Upjohn, Kalamazoo, MI) 
was used as an embolization agent. The feeding vessels of 
the malformed inferior alveolar artery were embolized in 
multiple attempts (Video 3). Finally, the bleeding was under 
control and the third molar area was sutured as routine after 
tooth extraction (Figure 2, Video 4). Blood and colloids 
were transfused, and he was ventilated for the next 12 h. His 
postoperative period was uneventful, and he was discharged 
from hospital after 5 days in healthy condition.

Discussion

The inferior alveolar artery is the main arterial supply to the 
mandibular teeth, which is a branch of the maxillary artery. 
After originating from the maxillary artery, the inferior 
alveolar artery enters the mandibular foramen and travels 
through the mandibular canal inside the mandible. The ves-
sel gives incisive branches to supply the lower teeth. The 
inferior alveolar artery then exits the canal via the mental 
foramen to give rise to the mental branch, which goes on 
to supply the chin [5]. As the branches supply to the root 
of the teeth, the extraction of tooth might result in bleeding 
which is usually temporary and stops with application of 
pressure dressing and approximation suturing of the gum 
tissue, after the tooth extraction. Review of the literature 
shows that there are published reports of ligation of vessel Fig. 1  Pre-procedure DSA of inferior mandibular artery showing 

abnormal blushing due to malformation (white circle)
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or compression of the wound, but we could not find any 
reported case of the endovascular embolization of inferior 
alveolar artery malformation [6]. 

Angiographic embolization ensures shorter operative 
time and less blood loss. Different materials have been used 
for vascular embolization. The first agent used for embolo-
therapy was autologous blood clot and later fascial strips 
from dura and tensor fascia lata. Modern embolic agents 
are either temporary (gelfoam, collagen or thrombin) or 
permanent which include liquid agents (polyvinyl alcohol), 
coils (pushable or injectable), absolute alcohol (Ethanol), 
gel (Calcium gel), synthetic glue (N-butyl-2 cyanoacrylate, 
cast (Onyx cast) and detachable plugs and balloons. We 
used gelatin particles as agent for embolization of the mal-
formation. Gelatin foam: a biologic substance made from 
purified skin gelatin, was first used in 1964 for intravascular 
embolization. It is available in sterile sheets and as a powder 
comprised of 40 to 60 μm particles (Fig. 2). Gelatin foam 
particles aggregate or swell on hydration into larger parti-
cles and occlude the vessel. Advantages of Gelfoam include 
low cost, versatility of use, and extensive clinical experi-
ence [7]. The procedure itself is less traumatic and non-
invasive compared to other surgical approaches because the 
approach to the malformation is very difficult as the ves-
sels passes inside the alveolar bony mandible. This difficult 
access to the bleeding malformation made the role of plastic 
or vascular surgeon challenging as it required more invasive 
procedure to reach the bleeding malformation. Furthermore, 

after embolization, the treatment effect can be checked 
immediately through angiography [8]. 

When the ligation of the injured vessels is performed 
immediately, it is the best treatment option for bleeding in 
the floor of mouth, instead of a surgical procedure. However, 
if the bleeding continues, there is a fundamental limitation 
in the surgical exploration of the bleeding focus, given the 
progressive obliteration of the airway patency.

Limitations

One of the limitations of our case is that the diagnosis of AV 
malformation is based on radiological imaging as there was 
no way to have the sample for pathology diagnosis. Also, 
this case report is based on the single case report and there is 
no other report in literature to support the embolization pro-
cedure in such a case. Also, we do not have the x-rays and 
other reports available with us as patient came from other 
city and did follow with his local doctor.

Conclusion

Our case report highlights the importance of endovascular 
embolization as a treatment option for bleeding inferior 
alveolar artery malformation after tooth extraction. The pro-
cedure presented is a safe, reliable, minimally invasive and 
lifesaving and may be applied in emergency situations as an 
alternative to surgical intervention, which carries a higher 
risk to control bleeding inferior alveolar artery after tooth 
extraction.
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Fig. 2  Post-procedure DSA of inferior mandibular artery showing suc-
cessful occlusion of feeder vessels to the vascular malformation, thus 
disappearance of blushing effect
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