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I. Introduction

Epistaxis is a relatively frequent symptom, with a lifetime 
prevalence of approximately 60% in the general population1. 
Among postoperative complications, epistaxis following 
dental or maxillofacial surgery is uncommon2. However, due 
potential significant morbidity, dentists should be aware of 
the potential causes of epistaxis related to dental and maxil-
lofacial procedures and be informed about basic treatments. 

Most epistaxis cases (~90%) originate from the anterior 
nasal septum, supplied by Kiesselbach’s plexus3. These are 
branches of the internal maxillary artery, the sphenopalatine 
artery, and the anterior ethmoidal artery. The posterior nasal 
septum and the lateral nasal wall receive their vascular supply 

from the sphenopalatine artery and terminal branches of the 
internal maxillary artery3, which are the sources of posterior 
nasal bleeding.

The literature on epistaxis and its association with dental 
and maxillofacial interventions is limited. Thus, we reviewed 
specific management and treatment modalities to help den-
tists make decisions for such cases.

II. Materials and Methods

A literature search of PubMed, Embase, CENTRAL, and 
Cochrane Library databases was performed, focusing on 
studies published until April 2020. We combined the MeSH 
(Medical Subject Headings) terms “epistaxis,” “nose bleed-
ing,” and “hemorrhage” with “dental interventions,” “dental 
implants,” “'Le Fort osteotomy,” “supernumerary tooth,” 
“blood disorders,” “odontogenic tumors,” and “maxillofa-
cial trauma.” Results were checked for duplicates, and titles, 
abstracts, and full texts were evaluated to exclude irrelevant 
articles. We finally included 48 studies in our review. Studies 
were included regardless of type (review articles, original re-
search, case reports). The inclusion criteria were determined 
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according to the scope of study and data analysis: articles 
analyzing the diagnosis, source, and treatment approaches of 
epistaxis; etiology of nasal hemorrhage and selection of types 
of interventions for the sinonasal and oral areas; no gender or 
age restrictions. Article exclusion criteria were finite element 
analysis studies, animal studies, and in vitro studies.

III. Results

1. Etiology

1) Dental implants 
The edentulous posterior maxillary is a challenging region 

for implant placement due to pneumatization of the maxillary 
sinus cavity, which can lead to lack of cortical bone height 
and resorption of the alveolar ridge4. The thick cortical bone 
of the maxillary sinus prevents direct spread of odontogenic 
infections into the maxilla bone. Nevertheless, the alveo-
lar bone can become thinner due to aging, leaving only the 
Schneiderian membrane between the sinus and the mouth5. 
In this context, perforation of the Schneiderian membrane 
remains a potential complication during implant surgeries in 
approximately 15.7% of cases6, and bleeding in the maxilla 
can appear as epistaxis. 

Bleeding in the maxilla is more likely when the bone cov-
ering the tooth roots is thin7,8; in cases of extensive sinus 
pneumatization, the alveolar process thins, exposing the al-
veolar canal with vessels to stimulating forces, such as dental 
implant surgery, with risk of massive bleeding8. Epistaxis was 
not a frequently reported complication after dental implant 
surgery (8.8% of cases).(Table 1) Epistaxis is more specifi-
cally observed when dentists place a part of a dental implant 
into the maxillary sinus to increase the height of the crestal 
bone9-11.(Table 1) In these studies, patients experienced self-
limiting nose bleeds during the immediate postoperative 
period. However, Hong and Mun8 reported a case of dental 
implants in which a 54-year-old female patient appeared with 
serious nasal bleeding; the bleeding was so perfuse despite 

anterior and posterior nasal packing that the woman was 
eventually treated under general anesthesia. It is possible that 
the cause of the bleeding was injury to the posterior superior 
alveolar artery (Fig. 1) because the dental implant seemed 
to stick out toward the maxillary sinus, which was covered 
by Schneiderian’s membrane. Similarly, in their study, Bae 
et al.12 placed dental implants simultaneous with sinus floor 
elevation via either an osteotome or a reamer, and they re-
corded epistaxis as a complication in 6.7% (osteotome) and 
5% (reamer) of patients, all of which resolved in the follow-
ing days.(Table 1)

2) Le Fort I osteotomy
The Le Fort I maxillary osteotomy is a common maxillofa-

cial surgery used to fix many malocclusion and maxillofacial 
abnormalities. Complications are rare, but epistaxis can occur 
when the pterygoid plates are separated from the maxilla. The 
involved vessels usually include the terminal branches of the 
internal maxillary artery, especially the descending palatine or 
sphenopalatine arteries, the posterior superior alveolar artery, 
and the pterygoid venous plexus13,14. The descending palatine 
artery and the posterior superior alveolar artery (Fig. 1) can be 

Table 1. Studies reporting epistaxis as complication after dental-implant surgery

Study Article type Technique
Total No.  
of patients

No. of patients 
with epistaxis

Nooh9 Retrospective study Sinus lift with membrane perforation 56 7
Kim et al.10 Retrospective study Sinus membrane penetration 39 3
Shihab11 Retrospective study Sinus lift with membrane perforation 35 3
Bae et al.12 Retrospective study Reamer-mediated

Osteotome-mediated
40
45

2
3

Hong and Mun8 Case report Dental implantation 1 1
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Fig. 1. Anatomical diagram of the internal maxillary artery and its 
branches (sources of posterior epistaxis). (a.: artery)
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injured during Le Fort I osteotomy because of their location. 
Severing the posterior superior alveolar artery usually does 
not result in remarkable hemorrhaging unless it is a large-
diameter vessel13. The descending palatine artery is more sus-
ceptible to damage during Le Fort I osteotomy because there 
is a possibility of vessel splitting when the surgeon separates 
the pterygomaxillary or the nasal wall14. Mehra et al.14 report-
ed that the descending palatine artery is most likely to bleed 
after surgically-assisted rapid palatal expansion (SARPE) 
because this artery is injured by bone fractures.

Primary sources of epistaxis after Le Fort I osteotomies 
are the anterior, posterior, or both parts of the nasal cavity, 
and epistaxis usually occurs within the first 10 days after 
surgery15-19.(Table 2) Intubation and removal of the nasal 
mucosa from the nasal floor require special manipulation to 
avoid an isolated anterior20. Usually, posterior damage of an 
artery leads to bleeding from both nares20. The bleeding is not 
very serious and usually lasts 1 to 2 days. However, recurrent 
epistaxis has been noted in patients 1 to 8 weeks after orthog-
nathic surgery, in which the presence of pseudoaneurysm was 
suspected during orthognathic interventions18,19,21, wherein an 
incomplete injury to one or more vessel-wall layers causes 
hemorrhaging in the surrounding tissue, leading to hematoma 
formation. Subsequent expansion of a hematoma due to arte-
rial pressure can result in increased leakage and rupture19,21. 
According to a review22 of 19 patients with ruptured pseu-
doaneurysms following Le Fort I osteotomy, initial nasal 
bleeding began an average of 17.3±14.3 days (range, 3-62 
days) following surgery. The majority of patients (67%) had 
multiple episodes of epistaxis after an initial period of mini-
mal and self-limited epistaxis22. The affected vessels were the 
internal maxillary artery (38.9%), descending palatine artery 
(16.7%), sphenopalatine artery (38.9%), and internal carotid 
artery (5.6%)22. 

3) Intranasal supernumerary tooth
Intranasal tooth eruption is an uncommon event, with in-

cidence from 0.1% to 1% in the general population23. This 
can be either an extra tooth or a diversion of normal dentition 
(deciduous/permanent). Intranasal teeth present mainly in 
children, and are often asymptomatic, but can cause a variety 
of symptoms (nasal discharge, unilateral nasal obstruction, 
foul smell, anosmia, headaches), including recurrent epistax-
is24. Epistaxis was reported to occur in young patients once or 
twice a month for two25 or three years26 during the period of 
tooth eruption into the nasal cavity. 

Supernumerary nasal teeth are easily recognized from their 
small crowns in contrast with the root and the conical or 
tuberculate shape27. They grow in a vertical, horizontal, or in-
verted position, and they have been observed in the palate as 
extra teeth or can grow into the nasal cavity27. No hypotheses 
about their eruption are widely accepted. One view highlights 
faults during the interactions between the epithelia and mes-
enchym. There are also scientists who emphasize errors dur-
ing the migration of neural crest derivatives to reach the jaw 
bones25. 

Clinically, intranasal teeth present as an ivory white mass 
most often found on the floor of the nose, relatively ante-
riorly inside the nostril23,28; sometimes, intranasal teeth can 
be completely covered by nasal mucosa or granulation tis-
sue24,25. Intranasal teeth can be found accidentally as a dense 
radiopaque shadow on panoramic radiograph24; however, 
computed tomography (CT) is more useful for showing su-
pernumerary intranasal teeth26. Clinicians should distinguish 
an ectopic nasal tooth from foreign bodies, odontomas, rhino-
liths, granulomatous infections, and tumors28.

4) Dental care in patients with blood disorders
Milam and Copper29 reported a case of prolonged epistaxis 

after dental extractions of the upper first and second molars 

Table 2. Studies reporting epistaxis as a complication after Le Fort osteotomy

Study Article type
No. of 

patients
Age 

group (yr)
Surgical approach

No. of 
patients with 

epistaxis

Postoperative onset  
of epistaxis

Williams et al.15 Retrospective study 120 22-39 SARPE 7 1 hour to 7 days
Lanigan et al.13 Questionnaire NM 18-23 Le Fort I osteotomy 5 18 hours to 10 days
de Mol van Otterloo et al.16 Retrospective study 410 NM Le Fort I osteotomy, SARPE 3 Several days
Eshghpour et al.17 Prospective study 114 18-30 Le Fort I osteotomy 2 First 24 hours
Avelar et al.18 Case report 1 20 Le Fort I osteotomy 1 9 weeks
Park et al.19 Case report 1 30 Le Fort I osteotomy 1 3 weeks
Mehra et al.14 Case report 1 25 SARPE 1 11 days
Solomons and Blumgart2 Case report 1 20 Le Fort I osteotomy 1 One month

(NM: not mentioned, SARPE: surgically-assisted rapid palatal expansion)
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J Korean Assoc Oral Maxillofac Surg 2022;48:13-20

16

in a 50-year-old patient with history of chronic hemodialysis. 
During surgery, an oroantral fistula was noted. Thus, a muco-
periosteal flap was raised, and good hemostasis was achieved. 
Thirty minutes after surgery, epistaxis from the right nostril 
and the right puncta developed after the maxillary sinus filled 
with blood. Within 24 hours, epistaxis subsided following 
nasal packing, without further incidence. Increased activity 
of prostaglandin (prostacyclin) with platelet antiaggregatory 
properties following hemodialysis was possibly responsible 
for epistaxis onset29.

However, epistaxis can exist prior to dental procedures, 
and dentists should know the effects of bleeding disorders on 
patient management, especially in invasive dental treatments. 
Bleeding disorders such as vascular defects (scurvy, purpura, 
hereditary hemorrhagic telangiectasia [Rendu–Osler–Weber 
syndrome]), platelet defects (quantitative or qualitative), or 
coagulation disorders (inherited or acquired, such as hemo-
philia A or B and Willebrand’s disease) are conditions with 
high risk of postoperative bleeding30. To prevent an episode 
of epistaxis, the medical history of each patient should be 
reviewed. Patients also might have undiagnosed hemostasis 
problems. Clinicians should ask their patients about bleeding 
episodes after surgeries or injuries, impulsive bleeding, or 
serious bleeding after dental extractions. Dentists must know 
the patient’s family history and their drug list (anticoagulants 
or antiplatelet therapy). Clinical manifestations of inherited 
bleeding disorders (e.g., hemophilia) are multiple purpura or 
ecchymoses of the skin, muscle (hematomas), or joints (hem-
arthrosis) and gingival or wound bleeds30,31. Blood counts and 
clotting tests (platelet count, prothrombin times) should also 
be carried out.

5) Odontogenic tumors
Very few case reports for odontogenic tumors have referred 

to epistaxis as a symptom. Virupakshappa et al.32 described 
an adenomatoid odontogenic tumor in a 20-year-old female 
patient who appeared with left epistaxis, associated with 
slow, progressive facial swelling and pain on the left half of 
her face. After surgical management of the tumor, swelling 
and epistaxis resolved. Ameloblastoma, an aggressive neo-
plasm in the mandible or maxilla, was reported for a 61-year-
old white man presenting with unilateral nasal obstruction 
with long-term epistaxis after extension of the tumor into the 
nose33. The patient was treated with removal of the tumor and 
the medial wall of the maxilla.

6) Maxillofacial trauma
In severe midface trauma, epistaxis usually occurs imme-

diately after facial injury, including Le Fort II and III frac-
tures34. Nasal bone fractures usually result in minor epistaxis, 
which resolves spontaneously. Trauma to the nasoethmoidal 
complex could be responsible for severe and persistent epi-
staxis35. Epistaxis caused by intrusive luxation of the perma-
nent teeth, such as an upper maxillary tooth into the nasal 
cavity, is rare36. An 11-year-old male injured his maxilla dur-
ing a fall36, and a fracture of the maxillary alveolar bone with 
an intrusive luxation of the right central incisor was found. 
The injury penetrated the floor of the nasal cavity causing 
epistaxis. Under local anesthesia, surgical (not orthodontic) 
repositioning of the incisor and bone segment was performed, 
with subsequent fixation using titanium micromesh and 
screws. No serious symptoms were noticed during a 1.5-year 
follow-up36. 

2. Therapeutic approaches

Epistaxis treatment varies according to bleeding severity 
and type. If the bleeding is minor, the patient should lean 
forward to reduce blood swallowing or aspiration and con-
tinuously hold pressure on the nares to the cartilaginous por-
tion of the nose just below the nasal bones for 10 minutes to 
achieve hemostasis. If bleeding persists or is more serious, 
the source site should be identified to determine whether the 
epistaxis is anterior or posterior. For anterior epistaxis, elec-
trocautery is recommended directly on the anterior part of the 
nasal septum, which contains the Kiesselbach’s plexus of ves-
sels. When cautery fails to achieve adequate hemostasis, ante-
rior nasal packing will need to be inserted (Fig. 2) and remain 
in place for 48 hours1,3. Posterior epistaxis is suspected when 
the bleeding is excessive, bilateral, or accompanied by he-
matemesis or hemoptysis. Posterior nasal packing is indicated 
using a Foley catheter balloon (Fig. 3), which is inserted un-
der local anesthesia on the bleeding side, while anterior pack-
ing is performed on the contralateral side. The Foley catheter 
is inflated with up to 10 mL of normal saline until no blood is 
observed in the pharynx. Administration of systemic antibiot-
ics is recommended while anterior and posterior packing are 
maintained3,37. In cases of severe intractable epistaxis with re-
peated failure of packing insertions, cauterization-clipping of 
the sphenopalatine artery following endonasal endoscopy is 
performed under general anesthesia38, at which time, bleeding 
sites can be cauterized, spurs can be removed, and a deviated 
septum can be straightened. Another valuable tool to control 
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severe epistaxis is angiography, which involves emboliza-
tion of the internal maxillary artery (Fig. 1) and, in selected 
cases, the facial artery. With this technique, under general 
anesthesia and systemic heparinization, the femoral artery is 
punctured, and a catheter is used to catheterize both external 
carotid arteries and internal maxillary arteries. These vessels, 
which are responsible for epistaxis, are then embolized with 
microparticles (300-500 μm) with success rates up to 97%39.

1) Dental implants
Remarkable bleeding is often reported after implant place-

ment, mainly in the mandible40. During therapeutic man-
agement, early attention should focus on evacuating local 
hematomas, identifying the damaged artery, and controlling 
the hemorrhage either with ligation or vessel cauterization. 
For cases where concomitant epistaxis is not conservatively 
controlled, a surgical technique involving maxillary sinus 
osteoplasty with a vascularized pedicle bone flap through a 
maxillary sinus approach has been reported8, wherein a hori-
zontal incision in the upper vestibule was performed in front 
of the maxillary wall, a mucoperiosteal flap was raised, and 
a bony cut toward the inferior maxillary wall was made to 
provide access to the dental implant41. The bleeding site from 
the surrounding mucosal membrane and blood vessel were 
identified and effectively coagulated8. This intraoral method 
can replace endoscopic endonasal surgery, which can be chal-
lenging because of the acute angle from the middle or inferior 
nasal meatus to the bottom of the maxillary sinus, resulting in 
reduced visibility42.

2) Osteotomy
When epistaxis occurs after Le Fort I osteotomies, maxil-

lomandibular fixation should be released, if used, to achieve 
a better intraoral view and to aspirate postnasal and pharyn-
geal clots. This allows the physician to estimate the degree 
of epistaxis severity. As in cases of active hemorrhage, vital 
signs should be monitored, an intravenous catheter should 
be placed13, and anterior and posterior nasal packing must be 
inserted into the nose to stop the bleeding. If postoperative 
epistaxis occurs early after surgery, a re-exploration should 
be considered; if bleeding occurs later or it is recurrent, 
angiography and subsequent embolization are indicated13. 
Mehra et al.14 reported a case of brisk epistaxis 11 days after 
a SARPE procedure, in which classical Le Fort I osteotomies 
were performed including pterygomaxillary separation with-
out downfracturing the maxilla. Delayed epistaxis occurred 
but was managed successfully with posterior nasal packing 
via Foley catheters. The authors14 suggested surgical collapse 
of the expanded maxilla when adequate hemostasis was not 
achieved and epistaxis was not controlled after nasal pack-
ing because this could visualize the hemorrhage source in the 
maxilla and allow the pterygopalatine fossa to be tamponated 
more easily.

3) Intranasal supernumerary tooth
In a recent review43 of 23 studies, epistaxis was noted in six 

(22.2%) of 27 patients, in which all these patients underwent 
CT scans to determine the location of intranasal teeth. The 

1

2

Fig. 3. Posterior nasal packing for posterior epistaxis using a 
1Foley catheter balloon. 2Soft palate.
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Fig. 2. Anterior nasal packing for epistaxis. 1Lubricated or anti-
biotic-soaked gauze was inserted into the anterior nasal cavity. 
2Nasopharynx.
George Psillas  et al: Epistaxis in dental and maxillofacial practice: a comprehensive 
review. J Korean Assoc Oral Maxillofac Surg 2022
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main approaches for tooth removal are intraoral and transna-
sal. The intraoral approach can harm neighboring teeth and 
damage the neurovascular bundle and oronasal fistulae23. 
Extraction of the intranasal tooth under endoscopic guidance 
has advantages of good illumination, clear visualization, and 
precise dissection with retained neighboring structures28. To-
tal resolution of epistaxis and other symptoms was reported 
at 24 months after surgery43. 

4) Dental care in patients with blood disorders
Patients with hemophilia are at high risk of intra- and post-

operative epistaxis following dental procedures. Increasing 
factor VIII level for hemophilia A (factor IX for hemophilia 
B) and replacing factor VIII and inhibiting fibrinolysis 
(tranexamic acid) for patients undergoing dental or maxillofa-
cial surgery are required30. Mechanical compression with va-
soconstrictors and local hemostatic agents, such as collagen 
vials (Helistat), cellulose-based products (Tampotamp, Sur-
gicel), fibrin glue (Tissucol), and resorbable sutures44, can be 
locally applied. Desmopressin (DDAVP) is used to increase 
factor VIII and can also be administered in von Willebrand’s 
disease45. 

For dental procedures, it is not necessary to modify anti-
platelet therapy or vitamin K antagonists administered for 
primary or secondary cardiovascular disease prevention46. 
Moreover, novel oral anticoagulants have been developed to 
treat atrial fibrillation, pulmonary thromboembolism and ve-
nous thrombosis47. In a recent study47 of 153 cases prescribed 
novel oral anticoagulants, postoperative bleeding such as 
epistaxis occurred in only nine cases (two after scaling, three 
after simple extraction, three after first-stage implant surgery, 
one after resin filling). The authors reported that it is safe to 
perform most dental practices in patients taking these anti-
coagulants regardless of the anticoagulant's discontinuance 
duration; however, they postulated that dental and maxillo-
facial procedures requiring graft and osteotomy need at least 
24 hours of discontinuance47. In cases of severe epistaxis, 
attempts to reverse anticoagulation or to cease anticoagulant 
therapy should be considered48. Idarucizumab is an antibody 
antigen-binding fragment that completely reverses the antico-
agulant effect within minutes of administration48. 

5) Maxillofacial trauma
Gentle in-depth placement of bilateral anterior nasal pack-

ing with Vaseline gauze is recommended for epistaxis, and 
more aggressive placement of a Foley catheter balloon for 
posterior epistaxis should be avoided to not aggravate any 

preexisting traumatic tearing or laceration of the nasal mu-
cosa. Patients with severe or recalcitrant epistaxis might 
need cauterization-clipping of the sphenopalatine artery or 
ethmoidal arteries after lateral canthotomy (Lynch incision)35. 
Angiography-embolization of the internal maxillary artery 
and ethmoidal arteries should be last options in cases of in-
tractable epistaxis.

IV. Discussion

There have been many reported complications of intraoral 
bleeding episodes following dental interventions, but there 
is a lack of reviews assessing epistaxis resulting from dental 
and maxillofacial surgery. In our review, the main odonto-
genic causes leading to epistaxis were described, and general 
guidance for managing epistaxis was provided. The source of 
nasal bleeding can be located in the nasal cavity (intranasal 
supernumerary tooth, odontogenic tumor, nasal fracture), the 
maxillary sinus (dental implants), the oral cavity (dental pro-
cedures with blood disorders), or even the pterygomaxillary 
area (Le Fort osteotomy, maxillofacial trauma). However, 
epistaxis as an epiphenomenon should be treated in the same 
way regardless of bleeding site.

For slight epistaxis, the patient should be treated with rest, 
mild sedatives, and observation. Unless epistaxis stops, there 
is need for more definitive therapy, including nasal electro-
cautery or anterior and posterior nasal packing. Packing is not 
effective for major posterior epistaxis. At that point, depend-
ing on the location and extent of dental surgery, it is crucial 
to decide whether to reexplore the surgical site (after dental 
implant placement or Le Fort I osteotomy), especially if epi-
staxis occurs early in the postoperative period. Otherwise, 
invasive procedures, such as cauterization of the sphenopala-
tine artery under endonasal endoscopy or embolization of the 
internal maxillary artery, should be performed. It is widely 
debated whether endonasal cauterization-ligation of the sphe-
nopalatine artery or embolization should be the first choice 
for intractable posterior epistaxis. In our center, we prefer 
sphenopalatine artery cauterization when epistaxis is not re-
solved by conservative treatment. However, for epistaxis af-
ter dental or maxillofacial procedures, such as dental implant 
and osteotomy procedures, angiography-embolization has 
the advantage of showing the hemorrhage site, allowing pre-
cise treatment (even if the patient is actively bleeding)2,14,22. 
Moreover, as angiographic localization and embolization can 
be carried out at the same time, it is valuable to pinpoint rup-
tured pseudoaneurysms of the internal maxillary artery and to 
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expose the collateral blood flow contributing to epistaxis13,18. 
Embolization of the bilateral internal maxillary artery or the 
ipsilateral facial artery can be performed without complica-
tions and no significant recurrent epistaxis and can also be 
performed in cases of maxilla trauma, odontogenic tumors, 
vascular abnormalities, and bleeding diathesis39.

Generally, in patients with bleeding disorders such as 
vascular defects, it is important to reinforce hemostasis dur-
ing dental or maxillofacial surgery using local measures 
based on mechanical compression, suturing, and hemostatic 
agents (Surgicel, Gelfoam, gauzes)31. With platelet defects, 
the minimum blood platelet level before dental procedures is 
50,000/μL; for extensive procedures, it should be more than 
100,000/μL. Replacement therapy with platelet transfusion 
might be required 30 minutes before surgery30. For patients 
with coagulation disorders, the missing factor should be ad-
ministered prior to surgery45. Dentists need to be informed of 
the potential severity of epistaxis and the increased likelihood 
of recurrence in patients taking oral anticoagulation therapy 
who are undergoing dental or maxillofacial interventions. 
Preoperative involvement of the hematologist and cardiolo-
gist is usually necessary to modify drug dosage48.
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