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A 65-year-old man presents to the emergency department with a 2-hour history of 
epistaxis. He has hypertension and atrial fibrillation and takes amlodipine, hydro-
chlorothiazide, and warfarin. On examination, he is comfortable but bleeding con-
tinuously from the left nostril. His blood pressure is 150/80 mm Hg, and his heart 
rate is 80 beats per minute. How would you treat this patient?

The Clinic a l Problem

Epistaxis is a frequently encountered condition that is respon-
sible for approximately 1 in 200 emergency department visits in the United 
States.1 It has an estimated lifetime prevalence of 60% in the general U.S. 

population, and approximately 6% of persons who have nosebleeds seek medical 
attention.2 Management of this condition is straightforward in most cases but can 
be difficult in patients with cardiovascular disease, impaired coagulation, or platelet 
dysfunction.

In most cases, bleeding starts spontaneously, without any obvious precipitant. 
The underlying causes of and risk factors for epistaxis are classified as being local 
(e.g., lack of humidification, trauma, intranasal medication application, infection, 
inflammation, and tumors), systemic (e.g., blood dyscrasias, leukemia, atheroscle-
rosis, hypertension, and congestive heart failure), or idiopathic. Recurrent epistaxis 
may be the first sign of systemic or local neoplastic disease. Hereditary hemorrhagic 
telangiectasia — an autosomal dominant vascular disorder that has a prevalence 
of 1 in 5000 persons and that is characterized by mucocutaneous telangiectasias 
and systemic arteriovenous malformations3 — commonly manifests as spontane-
ous, recurrent epistaxis,4 which can be functionally and socially debilitating.5

The nose is well vascularized, with arteries that originate from branches of the 
internal carotid and external carotid arteries (Fig. 1). Approximately 80 to 90% of 
epistaxis events occur in the anterior nasal cavity, typically from the anteroinfe-
rior septum in Little’s area, where the Kiesselbach plexus is found.6 This plexus is 
a rich confluence of vessels from the internal carotid (anterior ethmoidal) and exter-
nal carotid (sphenopalatine, greater palatine, and superior labial) arteries.7 Anterior 
bleeding events are the most common types of epistaxis, are usually easy to control, 
and pose a minimal risk of airway compromise or aspiration. Approximately 10 to 
20% of cases of epistaxis are attributable to posterior bleeding events that arise 
from branches of the sphenopalatine and ascending pharyngeal arteries.8 Such 
cases of epistaxis are usually located on the posterior septum (in 67% of patients), 
the lateral nasal wall (in 25%), or the nasal floor (in 8%).9 Posterior bleeding events 
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are more profuse and harder to control than an-
terior bleeding events, and they pose a greater risk 
of airway compromise or aspiration.

S tr ategies a nd E v idence

Evaluation

The evaluation of patients with epistaxis should 
be performed under blood (and other body fluid) 
precautions. Clinicians should follow their local 
guidelines for the use of personal protective equip-
ment; these precautions generally include a non–
water-permeable gown, protective eyewear, gloves, 
and a face mask. The required specialized medi-
cal equipment and materials are shown in Figure 
S1 in the Supplementary Appendix, available with 
the full text of this article at NEJM.org.

Initial treatment of a patient with epistaxis is 
guided by the assessment of the airway and he-
modynamic variables. Airway compromise or 
hemorrhagic shock from epistaxis is rare but is 
an important consideration in patients who are 
bleeding from both nares or the mouth or who 
have hemodynamic instability, syncope, skin pal-
lor, diaphoresis, or cool arms and legs. In pa-
tients with the majority of these findings, im-
mediate securing of the airway and resuscitation 
are necessary.

A directed history and a cursory physical ex-
amination, including vital signs, should be per-
formed while the patient digitally compresses 
the lower nares (see the Treatment section be-
low). History-taking should involve attention to 
the quantity and frequency of bleeding, history 
of nasal or facial trauma, other sites of bleeding 
or bruising, history of nasal surgery, coexisting 
conditions, current medications, and family his-

tory of bleeding. After compression, anterior 
rhinoscopy is performed with the use of a nasal 
speculum and a headlight.

Treatment

Epistaxis is appropriately controlled in a system-
atic and escalating fashion. Initially, patients in 
the medical setting are advised to apply continu-
ous digital compression to the lower third of the 
nose for 15 to 20 minutes while leaning forward 
(Fig. 2).10 This action helps to achieve tamponade 
of the anterior nasal blood vessels while prevent-
ing aspiration, swallowing of blood, and airway 
compromise.

Anterior rhinoscopy is performed after digital 
compression. If the bleeding continues and a site 
of bleeding is identified, topical vasoconstrictors 
or cauterization are used. If the bleeding site is 
not identified or if profuse bleeding precludes 
the identification of a distinct site, the anterior 
part of the nose is packed (see below). Control of 
bleeding with these maneuvers occurs in nearly 
all patients with anterior bleeding events. Patients 
can then be discharged from care with appropri-
ate follow-up and education.11 In patients who 
continue to bleed, more aggressive salvage mea-
sures are needed, usually with the involvement of 
a specialist in otolaryngology and head and neck 
surgery and, generally, with hospital admission.

Vasoconstrictors

Topical vasoconstricting agents such as oxymetazo-
line, phenylephrine, epinephrine, or cocaine may 
be used to manage epistaxis, but data regarding 
their effectiveness are limited. Treatment with 
oxymetazoline, a selective α1-adrenergic–receptor 
agonist and α2-adrenergic–receptor partial agonist, 
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is preferred in the context of outpatient or ambu-
latory care. A double-blind, randomized, controlled 
trial of prevention of epistaxis associated with 
nasotracheal intubation showed that oxymetazo-

line was as effective as cocaine (86% and 57% of 
patients, respectively) and more effective than 
lidocaine with epinephrine (29%).12

The use of topical vasoconstrictors may be 
associated with an increased risk of cardiac or 
other systemic complications.11 A randomized, 
double-blind, placebo-controlled trial involving pa-
tients without hypertension or cardiovascular dis-
ease showed no significant differences, as com-
pared with saline, in the mean arterial pressure 
with intranasal application of oxymetazoline 
0.05%, phenylephrine 0.25%, or lidocaine 1% with 
epinephrine 1:100,000.13 However, there are case 
reports of patients in whom acute coronary syn-
drome developed after the use of nasal oxymetazo-
line.14,15 Thus, caution is warranted regarding the 
use of these agents in patients with hypertension 
or coronary disease.

 Tranexamic Acid

Tranexamic acid is an antifibrinolytic agent that 
can be administered orally or, more commonly, 
topically to control epistaxis. A Cochrane review16

showed moderate-quality evidence of a lower risk 
of recurrent bleeding within 10 days with oral or 
topical tranexamic acid than with placebo (47% vs. 
67%; risk ratio, 0.71; 95% confidence interval [CI], 
0.56 to 0.90); the single trial of topical tranexamic 
acid was small and did not show a significantly 
lower risk of recurrent bleeding than that with 
placebo (risk ratio, 0.66; 95% CI, 0.41 to 1.05), 
but the estimated risk was similar to that seen 
in the two trials of oral tranexamic acid. More-
over, pooled data from three additional trials 
provided moderate-quality evidence of a greater 
frequency of hemostasis in the first 10 minutes 
after use of topical tranexamic acid than with 
other topical agents.16

 Cauterization

When the bleeding site is identified, cauterization 
is attempted. If possible, a topical anesthetic is 
applied. Cauterization can be performed by means 
of topical application chemicals, such as silver 
nitrate, or electrical energy. A systematic review 
largely involving prospective observational stud-
ies concluded that electrocautery was associated 
with greater efficacy than chemical cautery (fail-
ure in 14.5% of patients vs. 35.1%) without a 
higher incidence of complications or discomfort.17

Both methods of cauterization require good visu-
alization and a relatively bloodless surface, which 

Figure 1. Vascular Supply of the Nasal Septum and Lateral Nasal Wall.

The arterial blood supply is through branches of the internal and external 
carotid arteries. Most epistaxis events occur in the anterior nasal cavity, 
typically from the anteroinferior septum in Little’s area, where the Kiessel­
bach plexus is found.
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Figure 2. Algorithm for the Treatment of Epistaxis.
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may be achieved with the use of suction, a nasal 
speculum, and headlight. Complications include 
nasal crusting and infection17; septal perforation 
is rare, and the risk is minimized by avoidance 
of cauterization of both sides of the septum.

Anterior Nasal Packing

Nasal packing reduces bleeding by means of 
direct physical pressure on the mucosa or activa-
tion of the clotting cascade. Packing materials 
are either resorbable or nonresorbable (requiring 
removal) (Table S1). Insertion of materials is per-
formed along a horizontal plane, following the 
trajectory of the nasal floor, and it is important 
to adhere to the details of the manufacturer in-
structions. Contraindications to nasal packing 
include clinically significant facial or nasal bone 
fractures or basilar skull fractures.18 Complica-
tions of nasal packing are rare and include nasal 
obstruction, septal perforations, posterior dis-
lodgement, aspiration, eustachian-tube dysfunc-
tion, obstructive sleep apnea, foreign-body reac-
tions, and toxic shock syndrome.19

Resorbable Packing
Resorbable packing is generally preferred over 
nonresorbable packing, especially in patients with 
a suspected bleeding disorder or those using 
anticoagulants or antiplatelet medications. Re-
sorbable packing material is more comfortable 
during insertion and avoids the prolonged recur-
rent bleeding from the irritated nasal mucosa 
associated with the removal of packing material, 
but it may be more costly. Failure to control 
bleeding with this packing may result in the ad-
vancement to treatment with nonresorbable pack-
ing. Resorbable packs are classified into the 
following categories: extracellular matrix–based 
biomaterials, coagulation-cascade precipitants, 
and natural and synthetic biopolymers.19

Extracellular matrix–based biomaterials are 
derived from collagen or hyaluronic acid and can 
effect hemostasis by means of tamponade or 
activation of the coagulation cascade if augmented 
with thrombin. Floseal (Baxter), a flowable com-
pound mixture made of bovine-derived, granu-
lated gelatin matrix and human-derived throm-
bin, has been reported in observational studies 
and randomized trials to lead to treatment suc-
cess in 75 to 90% of patients, with hemostasis 
ranging from 2 to 14 days.20-24 Randomized, 

controlled trials have shown that treatment with 
Floseal has efficacy similar to that with tradi-
tional packing in controlling acute anterior epi-
staxis and that it results in less patient discom-
fort at initial control of epistaxis and at 48-hour 
and 7-day follow-up.23,25

Fibrin sealants are coagulation-cascade pre-
cipitants that have been developed from purified 
human-origin cryoprecipitate and thrombin. In 
an observational study, a fibrin sealant (Quixil, 
Omrix Biopharmaceuticals) was associated with 
rapid hemostasis and with a greater reduction 
in local edema, mucosal atrophy, and nasal 
discharge than was observed with electrocau-
tery, silver nitrate, and nonresorbable packing 
material.26

Nasopore, a freeze-dried polyurethane foam, 
is one of two purely synthetic absorbable bioma-
terials on the market. Although data are limited 
regarding the use of this freeze-dried polyure-
thane foam in patients with acute epistaxis, its 
usefulness in achieving hemostasis after nasal 
surgery has been well documented.27-31 A meta-
analysis of seven randomized trials showed that 
the use of Nasopore after nasal surgery led to a 
significantly greater reduction in patient discom-
fort and bleeding than nonresorbable packing 
material (Merocel).32

Nonresorbable Packing
Innovations in nonresorbable packing have out-
grown the traditional layered insertion of petro-
leum jelly–impregnated ribbon gauze. Commonly 
used devices are the expandable polyvinyl acetate 
foam tampons (Merocel, Medtronic Xomed) and 
fabric sponges coated with carboxymethylcellu-
lose, which facilitates insertion and removal (Rap-
id Rhino Riemann, Applied Therapeutics).

Two randomized, controlled trials comparing 
the polyvinyl acetate foam tampons with the 
carboxymethylcellulose-coated sponges showed 
no significant differences in hemostasis (bleeding 
controlled in 81% vs. 76% of patients and in 72% 
vs. 76%).33,34 However, packing with the carboxy-
methylcellulose-coated sponges resulted in sig-
nificantly less patient discomfort during insertion 
and removal.33,34

The duration of packing typically ranges from 
48 to 72 hours. Nonresorbable packing materials 
can cause substantial pain on insertion, while in 
place, and during removal.
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Salvage Bleeding Control

When bleeding continues despite the above pro-
cedures, treatment options include posterior pack-
ing, arterial ligations, and endovascular emboli-
zation. The choice among these is often guided 
by local expertise.

Posterior Packing

Posterior packs occlude the posterior choana 
with gauze, a Foley catheter, or an inflatable 
nasal balloon catheter, and, in conjunction with 
nonresorbable anterior nasal packs, they secure 
tamponade of the nasal cavity and provide he-
mostasis. Posterior packing is very uncomfortable 
and is associated with a higher risk of complica-
tions (e.g., otitis media, sinusitis, necrosis of na-
sal tissues, airway obstruction, hypoxemia due to 
stimulation of the nasopulmonary reflex, and 
toxic shock syndrome) than anterior packing.35

Ligation and Endovascular Embolization

In cases when appropriate expertise is available, 
arterial ligation or embolization can be used for 
persistent or recurrent epistaxis that is refractory 
to initial treatments, with the goal of occluding 
the source of bleeding while preserving sinona-
sal function. Transnasal endoscopic sphenopala-
tine-artery ligation and ethmoidal-artery ligation 
(with the use of clipping or electrocauterization 
of the sphenopalatine and ethmoidal arteries) is 
effective for intractable epistaxis, with low rates 
of failure and complications. In a review of 11 case 
series involving 127 patients, the mean percentage 
of patients with treatment success was 98%.36 In 
a meta-analysis of 896 cases, recurrent bleeding 
occurred in 13.4% of the patients and was at-
tributable to anatomical variations and incom-
plete arterial occlusion; complications (including 
nasal crusting, dryness, and acute sinusitis) oc-
curred in 8.7% of the patients.37

Arterial embolization, performed by means 
of interventional radiology, occludes blood flow 
in the terminal branches of the external carotid 
artery. Minor transient complications (facial pain, 
facial numbness, and altered mental status) have 
been reported in 25 to 59% of patients.38 Serious 
complications are uncommon (in <2% of patients) 
but include cerebrovascular accidents, hemiplegia, 
ophthalmoplegia, facial-nerve palsy, seizures, and 
soft-tissue necrosis. Diagnostic angiography pre-
ceding embolization may reveal anatomical anom-
alies, anastomoses, or an unsuspected cause of 

epistaxis (e.g., abnormal communication among 
the internal carotid, external carotid, or ophthal-
mic arteries).38

A retrospective study comparing ligation with 
embolization showed similar results, with 75% 
of the patients in each group having treatment 
success at 1 year and a similar overall incidence 
of complications in the two groups; however, the 
complications observed with embolization were 
more serious than those observed with ligation.38,39 
An economic evaluation suggested that spheno-
palatine-artery ligation is more cost-effective than 
embolization.40 Thus, embolization should be used 
only after arterial ligation has been unsuccessful or 
when arterial ligation is not feasible owing to 
abnormal vascular anatomy.

Treatment of Patients Taking Anticoagulant 
and Antiplatelet Medications

Patients who are taking anticoagulant or anti-
platelet medications (or both) are more likely 
than persons not taking these medications to 
present with recurrent epistaxis and clinically 
significant blood loss (>250 ml) leading to blood 
transfusion.41 The initial local management of 
epistaxis does not differ in these patients, but 
additional doses of anticoagulants or antiplatelet 
agents should be withheld during active bleeding. 
The reversal of anticoagulation or the transfusion 
of platelets, respectively, should be considered only 
in consultation with an appropriate medical spe-
cialist if the bleeding is severe (Fig. 2).42

Patient Education

At discharge, it is important to educate patients 
about indications to seek additional care, pre-
ventative measures, and home treatments for 
epistaxis. Nonresorbable packing material needs 
to be removed after 48 to 72 hours, and in pa-
tients with resorbable packing, follow-up within 
1 week is necessary for the removal of any resid-
ual packing material. All patients should be 
monitored for proper healing of nasal mucosa, 
and patients should avoid nose blowing, strenuous 
activity, heavy lifting, and digital manipulation 
(nose picking) for at least 1 week.

Clinical experience indicates that the risk of 
recurrence can be minimized by the elimination 
of contributing factors such as digital manipula-
tion and vigorous nose blowing and by using 
proper nasal hygiene, such as moisturizing and 
lubricating with nasal saline and gels. A humidi-
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fier may also be beneficial. If epistaxis recurs, 
patients should lean forward and continuously 
pinch the lower third of the nose for 15 to 20 min-
utes and return for medical attention if bleeding is 
severe or persistent.

A r e a s of Uncerta in t y

Whether systemic antibiotic agents should be 
prescribed for the prevention of local infection 
and toxic shock syndrome while nasal packs are 
in place is controversial. A systematic review of 
observational studies and randomized, controlled 
trials did not show a benefit of antibiotic thera-
py, but conclusions were limited by the low inci-
dence of serious infection and by methodologic 
limitations of the included studies.43,44

A meta-analysis showed a significantly elevat-
ed risk of epistaxis among patients with hyper-
tension (odds ratio vs. the risk among patients 
without hypertension, 1.53; 95% CI, 1.18 to 1.99), 
but it is uncertain whether this relationship is 
causal.45 Data about guidance regarding blood-
pressure management in patients with epistaxis 
are limited.46

Guidelines

The American Academy of Otolaryngology–Head 
and Neck Surgery published a clinical practice 
guideline for the evaluation and management of 
epistaxis in 2020.11 The American College of Car-
diology published an expert consensus decision 
pathway regarding the management of bleeding, 
including epistaxis, in patients taking oral anti-
coagulants in 2017.42 The current recommenda-
tions are consistent with these guidelines.

Conclusions a nd 
R ecommendations

The patient described in the vignette has an 
acute episode of epistaxis and is clinically stable. 
Digital compression should be applied for 15 to 
20 minutes and anterior rhinoscopy performed. 
If a bleeding site is identified, electrocautery, 
performed while the patient is under local anes-
thesia, is indicated. Owing to the patient’s cardio-
vascular history, I would avoid the use of topical 
vasoconstrictors. If bleeding persisted, I would 
proceed with resorbable nasal packing, which is 
more comfortable than nonresorbable packing 
and eliminates the risk of prolonged recurrent 
bleeding after the removal of packing material 
(a particular concern given the patient’s use of 
warfarin). I would consider the use of nonre-
sorbable packing material if bleeding continued. 
In consultation with a medical specialist, I would 
consider advising the patient to discontinue war-
farin temporarily. Posterior packing, arterial li-
gation, or embolization would be considerations 
for treatment if epistaxis continued despite the 
above measures. At discharge, it will be impor-
tant to educate the patient about indications to 
seek additional care, preventative measures, and 
home treatments for epistaxis.
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