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ABSTRACT

Background

Epistaxis, commonly referred to as a nosebleed, is among the most frequent otolaryngological emergencies
encountered in clinical practice. It affects approximately 60% of the general population during their lifetime, with
nearly 10% seeking medical attention and a smaller proportion requiring hospitalization or surgical intervention.
Although the majority of episodes are self-limiting and originate from the anterior nasal septum, severe cases may
result in significant blood loss, airway compromise, hemodynamic instability, and substantial healthcare
utilization. The management of epistaxis has evolved considerably over recent decades, with advances in
endoscopic techniques and interventional radiology providing highly effective alternatives to traditional
approaches.

Objective

This review aims to provide a comprehensive overview of epistaxis management, beginning with initial first-aid
measures and progressing through medical treatment, nasal cauterization, nasal packing, endoscopic surgical
procedures, and endovascular interventions. The review also highlights current evidence-based practices and
proposes a structured approach to clinical decision-making.

Methods

A narrative review of contemporary literature, clinical practice guidelines, and standard otolaryngology references
was conducted. Relevant studies addressing the epidemiology, pathophysiology, classification, assessment, and
management of epistaxis were reviewed and synthesized to provide a practical framework for healthcare
professionals involved in the care of patients presenting with nasal bleeding.

Results

Successful management of epistaxis depends on prompt patient assessment, identification of the bleeding source,
and implementation of a stepwise treatment strategy. Initial management should prioritize airway protection,
hemodynamic stabilization, and application of first-aid measures, including direct nasal compression and topical
vasoconstrictors. Persistent anterior epistaxis may be effectively treated with chemical or electrical cauterization,
while refractory cases often require anterior nasal packing. Posterior epistaxis presents greater management
challenges and frequently necessitates hospitalization, posterior packing, endoscopic sphenopalatine artery
ligation, or endovascular embolization. Recent evidence supports endoscopic sphenopalatine artery ligation as the
preferred surgical option due to its high success rate, reduced morbidity, and lower recurrence rates compared
with prolonged nasal packing.

Conclusion

Epistaxis remains a common yet potentially serious clinical condition requiring a systematic and evidence-based
approach. While most cases respond to conservative measures, a subset of patients requires advanced
interventions. Early recognition of high-risk presentations, appropriate escalation of care, and multidisciplinary
collaboration are essential to optimizing patient outcomes and minimizing complications.
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1. Introduction

Epistaxis, commonly referred to as a nosebleed, is one of the most frequently encountered emergencies in
otolaryngology and emergency medicine. It is estimated that approximately 60% of the population will experience
at least one episode of epistaxis during their lifetime, while nearly 6-10% of affected individuals seek medical
attention due to the severity or recurrence of bleeding (1,2). Although the majority of cases are self-limiting and
benign, epistaxis remains a significant cause of outpatient visits, emergency department presentations, hospital
admissions, and healthcare expenditures worldwide (3).

The nasal cavity possesses a rich vascular network supplied by branches of both the internal and external carotid
arterial systems. This extensive blood supply is essential for warming, humidifying, and filtering inspired air;
however, it also predisposes the nasal mucosa to bleeding following minor trauma, inflammation, mucosal
dryness, or vascular abnormalities (4). Most episodes of epistaxis originate from the anterior nasal septum,
particularly from Kiesselbach’s plexus (Little’s area), which accounts for approximately 90% of all cases. In
contrast, posterior epistaxis is less common but is generally associated with more severe bleeding, higher rates of
hospitalization, and an increased likelihood of requiring surgical intervention (5,6).

The etiology of epistaxis is multifactorial and may involve local, systemic, environmental, or iatrogenic factors.
Common local causes include digital trauma, nasal infections, allergic rhinitis, chronic rhinosinusitis, septal
abnormalities, and neoplasms. Systemic conditions such as hypertension, chronic liver disease, renal failure,
hematologic disorders, and inherited coagulopathies have also been implicated in the development and persistence
of epistaxis (7). Furthermore, the widespread use of antiplatelet and anticoagulant medications in aging
populations has contributed to an increasing incidence of severe and recurrent epistaxis requiring specialized
management (8).

The clinical presentation of epistaxis ranges from minor intermittent bleeding to massive hemorrhage associated
with hemodynamic instability, airway compromise, and significant morbidity. Consequently, prompt assessment
and appropriate management are essential to prevent complications and ensure favorable patient outcomes. Initial
treatment typically involves first-aid measures such as direct nasal compression and topical vasoconstrictors.
When conservative approaches fail, additional interventions including chemical cauterization, electrical cautery,
anterior or posterior nasal packing, endoscopic surgical procedures, and endovascular embolization may be
required (9,10).

Over the past two decades, significant advances have been made in the management of epistaxis, particularly with
the introduction of endoscopic techniques that allow direct visualization and targeted control of bleeding vessels.
Endoscopic sphenopalatine artery ligation has emerged as the preferred surgical option for refractory posterior
epistaxis due to its high success rates and lower complication profile compared with traditional surgical
approaches (11). Similarly, advances in interventional radiology have expanded the role of selective arterial
embolization in selected patients who are poor surgical candidates or who experience recurrent bleeding despite
surgical treatment (12).

Given the wide spectrum of disease severity and the evolving therapeutic options available, a comprehensive
understanding of epistaxis management is essential for healthcare professionals across multiple disciplines. This
review aims to provide an evidence-based overview of epistaxis, including its epidemiology, anatomy,
classification, etiology, clinical assessment, and contemporary management strategies, ranging from simple first-
aid measures to advanced surgical and endovascular interventions.

1.1 Aim of the Review
The aim of this review is to provide a comprehensive and evidence-based overview of epistaxis management,
highlighting current approaches from initial first-aid measures to advanced surgical and endovascular

interventions.

1.2 Objectives of the Review
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1. Todescribe the epidemiology and pathophysiology of epistaxis.

2. Toreview the anatomical basis of nasal bleeding.

3. To classify epistaxis according to bleeding location and severity.

4. To identify common local and systemic risk factors associated with epistaxis.
5. Todiscuss current evidence-based management strategies.

6. Tocompare conservative, surgical, and endovascular treatment options.

7. To provide practical recommendations for clinicians involved in the management of epistaxis.

2. Methodology

This study was conducted as a narrative review of the current literature on the management of epistaxis. Relevant
publications were identified through a comprehensive search of major medical databases, including PubMed,
Scopus, Google Scholar, and Cochrane Library. The search focused on articles addressing the epidemiology,
anatomy, classification, risk factors, clinical assessment, and management strategies of epistaxis. Keywords used
in the search included “epistaxis,” “nosebleed,” “anterior epistaxis,” “posterior epistaxis,” “nasal packing,”
“cauterization,” “endoscopic management,” “sphenopalatine artery ligation,” and “embolization.”

Priority was given to clinical practice guidelines, systematic reviews, meta-analyses, randomized controlled trials,
and high-quality observational studies published in the English language. Additional references were identified
through manual screening of bibliographies from relevant articles to ensure comprehensive coverage of the topic.

Studies focusing on pediatric and adult populations were included when they provided clinically relevant
information regarding the diagnosis and management of epistaxis. Articles with insufficient methodological
quality, duplicate publications, conference abstracts without full-text availability, and studies unrelated to the
management of epistaxis were excluded from the review.

The collected evidence was critically reviewed and synthesized to provide a structured overview of contemporary
approaches to epistaxis management. Particular emphasis was placed on stepwise treatment strategies, beginning
with first-aid measures and conservative management and progressing to advanced interventions such as nasal
packing, endoscopic surgical techniques, and endovascular embolization. The findings were organized into
thematic sections to facilitate practical application in clinical settings and to provide healthcare professionals with
an evidence-based framework for managing patients presenting with epistaxis (13-17).

3. Anatomy and Pathophysiology

The nasal cavity possesses one of the richest vascular networks in the human body, receiving blood supply from
both the internal and external carotid arterial systems. This extensive vascularization plays a critical role in
warming, humidifying, and filtering inspired air before it reaches the lower respiratory tract. However, the dense
concentration of superficial blood vessels within the nasal mucosa also makes the nose particularly susceptible to
bleeding following even minor trauma, inflammation, or mucosal irritation (18,19).

The blood supply of the nasal cavity originates from several arterial branches. The external carotid artery
contributes through the sphenopalatine artery, greater palatine artery, and superior labial artery, while the internal
carotid artery contributes through the anterior and posterior ethmoidal arteries. These vessels form an extensive
network of anastomoses within the nasal septum and lateral nasal wall, creating areas that are particularly prone
to hemorrhage (20).

One of the most clinically important regions is Kiesselbach’s plexus, also known as Little’s area, located on the
anterior inferior portion of the nasal septum. This region represents the site where branches of several major
arteries converge, resulting in a dense vascular plexus situated immediately beneath a thin mucosal surface. Due
to its exposed position and vulnerability to drying, irritation, infection, and mechanical trauma, Kiesselbach’s
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plexus is responsible for approximately 90% of all cases of epistaxis and is the most common source of anterior
nasal bleeding (21,22).

In contrast, posterior epistaxis typically originates from branches of the sphenopalatine artery located within the
posterior nasal cavity. Posterior bleeding is generally more severe because these vessels are larger and less
accessible to direct visualization and treatment. Blood from posterior epistaxis frequently drains into the
nasopharynx and oropharynx, increasing the risk of aspiration, airway compromise, and significant blood loss.
Consequently, posterior epistaxis is more likely to require hospital admission, specialist intervention, and surgical
management (23).

The pathophysiology of epistaxis involves disruption of the integrity of the nasal mucosal vasculature. This
disruption may result from local trauma, inflammatory processes, infections, neoplasms, environmental factors,
or systemic disorders affecting coagulation and vascular stability. Damage to the mucosal lining exposes
underlying blood vessels, leading to hemorrhage that may vary considerably in severity depending on the size and
location of the affected vessel (24).

Inflammatory conditions such as allergic rhinitis and chronic rhinosinusitis contribute to recurrent epistaxis by
inducing mucosal edema, vascular congestion, and increased fragility of capillary networks. Similarly, prolonged
exposure to dry climates, air conditioning, or oxygen therapy may cause mucosal dehydration and crust formation,
predisposing individuals to recurrent bleeding episodes (25).

Systemic diseases also play an important role in the development and persistence of epistaxis. Hypertension has
long been associated with severe nasal bleeding, although its exact causal relationship remains debated. Elevated
blood pressure may prolong bleeding episodes by interfering with normal hemostatic mechanisms and increasing
vascular stress. In addition, hematological disorders, liver disease, renal failure, and inherited coagulation
abnormalities can impair clot formation and increase the likelihood of recurrent or prolonged hemorrhage (26,27).

The increasing use of antiplatelet and anticoagulant medications has further altered the epidemiology of epistaxis.
Drugs such as aspirin, clopidogrel, warfarin, and direct oral anticoagulants may impair normal hemostasis and
contribute to both spontaneous bleeding and treatment-resistant epistaxis. As populations continue to age and the
prevalence of cardiovascular disease rises, medication-related epistaxis is becoming an increasingly important
clinical challenge (28).

Understanding the anatomical and physiological mechanisms underlying epistaxis is essential for effective
management. Accurate identification of the vascular source of bleeding allows clinicians to select appropriate
treatment modalities, ranging from simple conservative measures to advanced surgical procedures targeting
specific arterial branches responsible for persistent hemorrhage (29).

4. Classification of Epistaxis

Epistaxis can be classified according to the anatomical location of the bleeding source, the underlying etiology,
and the severity of presentation. Accurate classification is clinically important because it influences diagnostic
evaluation, treatment selection, prognosis, and the likelihood of recurrence. In routine clinical practice, epistaxis
is most commonly categorized as anterior or posterior based on the site of bleeding within the nasal cavity (30,31).

Anterior epistaxis is the most frequently encountered type, accounting for approximately 90% of all cases. The
bleeding usually originates from Kiesselbach’s plexus, a highly vascular region located on the anterior aspect of
the nasal septum. Because the source of bleeding is often visible during examination, anterior epistaxis is generally
easier to diagnose and manage. Most cases occur in children, adolescents, and younger adults and are commonly
associated with local factors such as digital trauma, mucosal dryness, upper respiratory infections, or allergic
rhinitis. The majority of anterior bleeding episodes respond well to conservative measures including direct
pressure, topical vasoconstrictors, and cauterization when necessary (32,33).

Posterior epistaxis is less common but represents a more serious clinical condition. Bleeding typically originates
from branches of the sphenopalatine artery or other posterior nasal vessels. Unlike anterior epistaxis, the bleeding
source is often difficult to visualize during routine examination. Patients frequently report blood flowing into the
throat rather than solely through the nostrils, and the bleeding may be bilateral. Posterior epistaxis occurs more
commonly in older individuals and is often associated with hypertension, cardiovascular disease, atherosclerosis,
anticoagulant therapy, and other systemic comorbidities. Because of the larger caliber of the vessels involved,
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posterior bleeding tends to be more severe and frequently requires hospitalization, posterior nasal packing,
endoscopic intervention, or embolization (34,35).

Epistaxis may also be classified as primary or secondary according to its underlying cause. Primary epistaxis
refers to spontaneous bleeding in which no specific local or systemic pathology can be identified. This form
accounts for a large proportion of cases encountered in outpatient and emergency settings. Secondary epistaxis,
on the other hand, occurs as a consequence of an identifiable underlying condition such as trauma, infection,
neoplasia, coagulation disorders, vascular malformations, or medication use. Recognition of secondary causes is
particularly important because treatment should address both the bleeding episode and the underlying pathology
to reduce the risk of recurrence (36).

Another clinically relevant classification is based on the duration and frequency of bleeding episodes. Acute
epistaxis refers to a single bleeding episode that resolves following appropriate treatment, whereas recurrent
epistaxis describes repeated episodes occurring over time. Recurrent epistaxis may indicate persistent local
irritation, chronic inflammatory disease, structural abnormalities, hereditary hemorrhagic telangiectasia, or
inadequately controlled systemic conditions. Patients presenting with recurrent episodes often require more
comprehensive evaluation to identify underlying predisposing factors and prevent future bleeding events (37).

Severity-based classification is also useful in guiding management decisions. Mild epistaxis typically resolves
spontaneously or with simple first-aid measures and is associated with minimal blood loss. Moderate epistaxis
may require medical intervention such as cauterization or nasal packing. Severe epistaxis is characterized by
persistent or heavy bleeding, hemodynamic instability, significant anemia, airway compromise, or the need for
surgical intervention and blood transfusion. Early recognition of severe presentations is essential because delayed
treatment may result in substantial morbidity and, in rare cases, mortality (38,39).

Understanding the various classifications of epistaxis provides clinicians with a structured framework for
assessment and management. Distinguishing between anterior and posterior bleeding, identifying primary and
secondary causes, and assessing the severity of presentation are critical steps that facilitate timely intervention
and improve patient outcomes (40).

5. Etiology and Risk Factors

The etiology of epistaxis is multifactorial and often involves an interaction between local nasal conditions,
systemic diseases, environmental influences, traumatic injuries, and medication-related factors. Identifying the
underlying cause of epistaxis is essential for appropriate management and prevention of recurrence. While many
cases are idiopathic and self-limiting, others may represent the first manifestation of a significant local or systemic
disorder requiring further investigation (41,42).

Local causes are among the most commaon contributors to epistaxis and are responsible for a substantial proportion
of cases encountered in both primary care and emergency settings. The nasal mucosa is highly vascular and
susceptible to injury from minor trauma. Digital trauma, commonly referred to as nose picking, remains one of
the leading causes of anterior epistaxis, particularly among children and adolescents. Other local factors include
allergic rhinitis, acute upper respiratory tract infections, chronic rhinosinusitis, septal deviation, septal perforation,
nasal polyps, and neoplastic lesions. These conditions may induce inflammation, mucosal fragility, and vascular
congestion, thereby increasing the likelihood of bleeding (43,44).

Trauma represents another major cause of epistaxis. Facial injuries, nasal fractures, sports-related trauma, and
motor vehicle accidents may result in disruption of the nasal vasculature and significant hemorrhage. latrogenic
trauma is also increasingly recognized and may occur following nasal surgery, nasogastric tube insertion,
endotracheal intubation, nasal endoscopy, or aggressive suctioning procedures. In many cases, the severity of
bleeding correlates with the extent of vascular injury and the anatomical location of the affected vessel (45).

Systemic diseases play a critical role in both the development and persistence of epistaxis. Hypertension is
frequently observed among patients presenting with severe epistaxis and has been associated with prolonged
bleeding episodes and increased treatment failure rates. Although the exact relationship remains controversial,
elevated blood pressure may contribute to vascular fragility and interfere with normal hemostatic mechanisms.
Hematological disorders, including thrombocytopenia, leukemia, aplastic anemia, and inherited coagulation
abnormalities such as hemophilia and von Willebrand disease, can significantly impair clot formation and increase
the risk of recurrent hemorrhage (46,47).
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Chronic liver disease and renal failure are also recognized risk factors for epistaxis. Patients with liver dysfunction
may develop coagulopathy due to impaired synthesis of clotting factors, while those with advanced kidney disease
frequently exhibit platelet dysfunction and abnormal hemostasis. Consequently, these populations are at increased
risk of persistent or recurrent nasal bleeding and often require multidisciplinary management (48).

Medication-related epistaxis has become increasingly important in modern clinical practice due to the widespread
use of antithrombotic therapies. Antiplatelet agents such as aspirin and clopidogrel inhibit platelet aggregation,
whereas anticoagulants including warfarin, apixaban, rivaroxaban, dabigatran, and heparin interfere with the
coagulation cascade. Although these medications are essential for the prevention of thromboembolic disease, they
may increase both the frequency and severity of epistaxis. In addition, prolonged use of intranasal corticosteroids
may contribute to mucosal thinning and localized bleeding, particularly when administered incorrectly (49,50).

Environmental factors can also predispose individuals to epistaxis. Dry climates, low humidity, excessive use of
air conditioning, high-altitude environments, and prolonged oxygen therapy may cause desiccation of the nasal
mucosa. Dry mucosal surfaces are more susceptible to cracking and ulceration, creating sites of vascular exposure
and bleeding. Seasonal variation has been observed in several epidemiological studies, with increased rates of
epistaxis reported during colder months when indoor heating systems contribute to mucosal dryness (51).

Certain patient populations are considered at particularly high risk for severe or recurrent epistaxis. Elderly
individuals frequently present with multiple comorbidities, vascular disease, and exposure to anticoagulant
medications, all of which increase bleeding risk. Patients with hereditary hemorrhagic telangiectasia (HHT)
represent another important high-risk group. This inherited vascular disorder is characterized by abnormal blood
vessel formation and recurrent spontaneous epistaxis that may significantly impair quality of life and lead to
chronic anemia (52,53).

Neoplastic causes of epistaxis, although less common, should not be overlooked. Benign tumors such as juvenile
nasopharyngeal angiofibroma may present with recurrent unilateral bleeding, particularly in adolescent males.
Malignant tumors involving the nasal cavity, paranasal sinuses, or nasopharynx may also manifest as persistent
or recurrent epistaxis, often accompanied by nasal obstruction, facial pain, or other concerning symptoms.
Clinicians should maintain a high index of suspicion in patients with unexplained unilateral bleeding or associated
red-flag symptoms (54).

Overall, the development of epistaxis is rarely attributable to a single factor. Rather, it typically reflects the
combined influence of anatomical vulnerability, environmental exposure, systemic disease, medication use, and
local mucosal injury. A comprehensive understanding of these risk factors is essential for accurate diagnosis,
effective treatment, and long-term prevention of recurrence (55).

6. Clinical Assessment

The clinical assessment of a patient presenting with epistaxis is a critical component of management and should
be performed systematically to identify the source of bleeding, evaluate its severity, detect underlying etiologies,
and determine the need for urgent intervention. Although many episodes of epistaxis are self-limiting, some
patients may present with significant blood loss, hemodynamic instability, or airway compromise, necessitating
immediate evaluation and treatment (56,57).

The initial assessment should follow the principles of emergency care, with particular attention given to airway,
breathing, and circulation. Patients presenting with active bleeding should be assessed for airway patency,
especially when bleeding is profuse or posterior in origin. Accumulation of blood within the nasopharynx may
increase the risk of aspiration and respiratory compromise. In severe cases, suctioning of blood and airway
protection may be required before further diagnostic or therapeutic measures are undertaken (58).

Hemodynamic status should be evaluated promptly through assessment of blood pressure, heart rate, respiratory
rate, oxygen saturation, and level of consciousness. Signs of significant blood loss may include tachycardia,
hypotension, dizziness, pallor, diaphoresis, and altered mental status. Patients demonstrating evidence of
circulatory instability require urgent resuscitation and close monitoring, particularly if ongoing hemorrhage is
present (59).

A thorough clinical history provides valuable information regarding the cause and severity of epistaxis. Clinicians
should determine the duration of bleeding, estimated blood loss, frequency of previous episodes, and whether the
bleeding is unilateral or bilateral. Questions regarding recent nasal trauma, upper respiratory infections, allergic
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symptoms, previous nasal surgery, and use of intranasal medications should also be included. Particular attention
should be directed toward identifying the use of anticoagulant or antiplatelet medications, as these agents may
significantly influence both management and prognosis (60).

Past medical history should be carefully reviewed to identify conditions associated with an increased risk of
bleeding. Hypertension, chronic liver disease, chronic kidney disease, hematological disorders, hereditary
hemorrhagic telangiectasia, and known coagulation abnormalities may all contribute to recurrent or severe
epistaxis. A family history of bleeding disorders may provide additional clues regarding inherited coagulopathies
that have not yet been diagnosed (61).

Physical examination should begin with a general assessment of the patient’s overall condition followed by a
focused examination of the nasal cavity. Adequate visualization requires appropriate lighting, suctioning of blood
clots, and, when available, the use of a nasal speculum. Removal of large clots is often necessary because retained
blood may obscure the bleeding source and interfere with subsequent treatment. Once the nasal cavity has been
cleared, the examiner should carefully inspect the anterior septum, inferior turbinate, and lateral nasal wall for
evidence of active bleeding, crusting, ulceration, vascular abnormalities, foreign bodies, or neoplastic lesions (62).

In cases where anterior examination fails to identify a source of bleeding, nasal endoscopy may be indicated.
Endoscopic evaluation provides superior visualization of the posterior nasal cavity and nasopharynx and is
particularly useful in patients with recurrent, persistent, or posterior epistaxis. The use of nasal endoscopy has
significantly improved diagnostic accuracy and facilitates targeted therapeutic interventions when necessary (63).

Laboratory investigations are not routinely required in every patient with epistaxis but should be considered in
selected clinical situations. A complete blood count may be useful for evaluating anemia and platelet
abnormalities, particularly in patients with recurrent or severe bleeding. Coagulation studies, including
prothrombin time, international normalized ratio, and activated partial thromboplastin time, are indicated in
patients receiving anticoagulant therapy or when a bleeding disorder is suspected. Additional investigations such
as renal function tests, liver function tests, and blood typing may be required depending on the clinical context
and severity of hemorrhage (64).

Imaging studies are generally not necessary in uncomplicated epistaxis. However, computed tomography or
magnetic resonance imaging may be indicated when structural abnormalities, facial trauma, foreign bodies,
vascular malformations, or neoplastic processes are suspected. Patients presenting with recurrent unilateral
epistaxis, associated facial pain, nasal obstruction, cranial neuropathies, or unexplained symptoms should undergo
further evaluation to exclude underlying malignancy (65).

Several clinical findings should alert clinicians to the possibility of serious underlying pathology. Recurrent
unilateral bleeding, unexplained weight loss, persistent nasal obstruction, cervical lymphadenopathy, facial
swelling, and cranial nerve deficits represent important warning signs that warrant urgent specialist assessment.
Failure to recognize these features may delay diagnosis of potentially life-threatening conditions such as sinonasal
malignancies or aggressive vascular lesions (66).

A structured and comprehensive clinical assessment remains the cornerstone of effective epistaxis management.
Accurate evaluation of bleeding severity, identification of underlying risk factors, and prompt recognition of high-
risk features allow clinicians to select the most appropriate treatment strategy while minimizing complications
and reducing the risk of recurrence (67).

7. Management of Epistaxis

The management of epistaxis should follow a structured and stepwise approach aimed at controlling active
bleeding, preventing recurrence, treating underlying causes, and minimizing complications. The choice of
treatment depends on the severity of bleeding, the anatomical location of the hemorrhage, the patient's
hemodynamic status, and the presence of associated comorbidities. Although most episodes resolve with
conservative measures, a proportion of patients require procedural, surgical, or endovascular intervention (68,69).

The initial management of any patient presenting with epistaxis begins with stabilization and implementation of
basic first-aid measures. Patients should be instructed to sit upright and lean slightly forward. This position reduces
venous pressure within the nasal vasculature and minimizes the risk of swallowing blood, which may cause
nausea, vomiting, or aspiration. Contrary to traditional misconceptions, patients should not tilt their heads
backward because this may result in blood flowing into the pharynx and airway (70).
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Direct compression remains the cornerstone of first-line treatment. Firm pressure should be applied to the soft
cartilaginous portion of the nose, immediately below the nasal bones, for approximately 10 to 15 minutes without
interruption. Continuous pressure promotes clot formation and is effective in controlling the majority of anterior
bleeding episodes. Studies have consistently demonstrated high success rates when compression is performed
correctly and maintained for an adequate duration (71).

Topical vasoconstrictors are frequently used as adjunctive therapy. Medications such as oxymetazoline,
xylometazoline, and phenylephrine produce local vasoconstriction that reduces blood flow to the nasal mucosa
and facilitates clot formation. These agents may be applied as sprays or soaked cotton pledgets and inserted into
the affected nostril. In many cases, the combination of direct pressure and topical vasoconstriction successfully
controls bleeding without the need for additional intervention (72).

Once active bleeding has been reduced, careful inspection of the nasal cavity should be performed to identify the
bleeding source. Visualization often requires adequate illumination, suctioning of blood clots, and the use of a
nasal speculum. Identification of a discrete bleeding vessel allows targeted treatment through cauterization, which
is considered one of the most effective interventions for persistent anterior epistaxis (73).

Chemical cauterization is commonly performed using silver nitrate sticks. The chemical reaction induced by silver
nitrate causes localized tissue destruction and vessel thrombosis, thereby sealing the bleeding site. Successful
cauterization requires clear visualization of the bleeding source and adequate local anesthesia. Bilateral septal
cauterization should generally be avoided because of the increased risk of septal perforation resulting from tissue
necrosis (74).

Electrical cauterization represents another effective treatment option and may be preferred in cases of persistent
bleeding or when silver nitrate cautery is unsuccessful. Bipolar electrocautery allows precise coagulation of
bleeding vessels and has been associated with lower recurrence rates in selected patients. However, the procedure
requires specialized equipment and is often performed by otolaryngologists (75).

When bleeding persists despite compression, vasoconstrictors, and cauterization, nasal packing becomes
necessary. Nasal packing functions by applying direct pressure to the bleeding site and promoting hemostasis
through mechanical tamponade. Modern packing materials have largely replaced traditional ribbon gauze due to
improved patient comfort and ease of application (76).

Anterior nasal packing is commonly performed using expandable sponge materials, compressed polyvinyl acetate
tampons, absorbable hemostatic agents, or inflatable balloon devices. These materials expand following insertion,
producing uniform pressure within the nasal cavity. Anterior packing remains highly effective for controlling
persistent anterior epistaxis and is frequently used in emergency departments and outpatient settings (77).

Despite its effectiveness, anterior nasal packing is associated with several potential complications. These include
patient discomfort, nasal obstruction, sinusitis, local infection, mucosal trauma, and recurrence of bleeding
following pack removal. Patients should therefore be monitored appropriately, and follow-up evaluation should
be arranged after pack removal (78).

Posterior epistaxis presents a greater therapeutic challenge due to the anatomical location of the bleeding source.
Patients with posterior bleeding often require hospital admission because of the increased risk of significant blood
loss, airway compromise, hypoxia, and cardiovascular complications. Posterior nasal packing may be achieved
using specialized balloon catheters or dual-balloon devices specifically designed to tamponade the posterior nasal
cavity and nasopharynx (79).

Posterior packing is associated with higher morbidity than anterior packing and may cause substantial discomfort.
Potential complications include hypoxemia, aspiration, pressure necrosis, cardiac arrhythmias, and infection.
Consequently, patients undergoing posterior packing generally require close inpatient monitoring, and some may
benefit from telemetry or intensive care observation depending on their clinical condition (80).

In recent years, topical tranexamic acid has emerged as a promising adjunctive treatment for epistaxis. Tranexamic
acid acts by inhibiting fibrinolysis and stabilizing blood clots. Several studies have demonstrated improved
bleeding control, reduced need for nasal packing, and shorter emergency department stays among selected patients
treated with topical tranexamic acid. Although evidence continues to evolve, its use is becoming increasingly
common in contemporary epistaxis management protocols (81,82).
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Management should also address underlying contributing factors whenever possible. Optimization of blood
pressure, correction of coagulation abnormalities, treatment of infections, humidification of dry nasal mucosa,
and careful review of anticoagulant therapy are important components of comprehensive care. Failure to address
these underlying factors may increase the likelihood of recurrent bleeding and repeated healthcare utilization (83).

Overall, the management of epistaxis requires a graduated approach beginning with simple conservative measures
and progressing to more advanced interventions when initial treatment fails. This systematic strategy allows
effective control of bleeding in the majority of patients while minimizing unnecessary procedures and reducing
the risk of complications (84).

8. Surgical Intervention

Surgical intervention is indicated in patients with persistent or recurrent epistaxis that fails to respond to
conservative management and nasal packing. Endoscopic sphenopalatine artery ligation (ESPAL) is currently
considered the preferred surgical procedure due to its high success rate and low morbidity. The procedure allows
direct visualization and ligation of the sphenopalatine artery, which is responsible for most cases of severe
posterior epistaxis (85,86).

Anterior and posterior ethmoidal artery ligation may be considered when bleeding originates from the ethmoidal
arterial system. Although effective, these procedures are less frequently performed due to the success of
endoscopic techniques. External carotid artery ligation is now rarely indicated and is generally reserved for
refractory cases when other treatment modalities have failed (87).

9. Endovascular Embolization

Endovascular embolization has become an important therapeutic option in patients with refractory epistaxis or
those who are poor candidates for surgery. The procedure involves selective catheterization and embolization of
the bleeding vessel under fluoroscopic guidance. Reported success rates are high, particularly in cases of posterior
epistaxis associated with vascular abnormalities (88).

Despite its effectiveness, embolization carries potential risks including stroke, facial pain, tissue ischemia, and
cranial nerve injury. Therefore, careful patient selection and multidisciplinary collaboration are essential (89).

10. Complications of Epistaxis and Its Management

Complications of epistaxis may result from either the bleeding episode itself or its treatment. Significant blood
loss can lead to anemia, hypovolemia, hemodynamic instability, and airway compromise. Recurrent episodes may
negatively affect quality of life and increase healthcare utilization (90).

Complications associated with nasal packing include pain, infection, sinusitis, pressure necrosis, toxic shock
syndrome, and recurrence following pack removal. Surgical and endovascular interventions may also result in
complications such as bleeding recurrence, infection, nerve injury, and vascular complications, although these
remain relatively uncommon when procedures are performed by experienced specialists (91).

11. Prevention and Follow-Up

Preventive strategies focus on addressing modifiable risk factors and maintaining nasal mucosal integrity. Patients
should be advised to avoid nasal trauma, excessive nose blowing, and digital manipulation of the nasal cavity.
Regular use of saline sprays and humidification may reduce mucosal dryness and decrease recurrence rates (92).

Management of underlying medical conditions, including hypertension and coagulation disorders, is equally
important. Patients receiving anticoagulant therapy should undergo regular review to ensure appropriate dosing
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and monitoring. Follow-up assessment is recommended for patients with recurrent epistaxis, posterior bleeding,
or suspected underlying pathology (93).

12. Discussion

Epistaxis remains one of the most common emergencies encountered in otolaryngology and emergency medicine.
Although most cases are successfully managed using conservative measures, a subset of patients requires more
advanced interventions. Recent advances in endoscopic surgery and interventional radiology have significantly
improved treatment outcomes and reduced the need for prolonged nasal packing and traditional surgical
procedures (94).

A structured stepwise approach remains the cornerstone of management. Early recognition of severe bleeding,
prompt stabilization, identification of the bleeding source, and timely escalation of treatment are essential for
achieving optimal clinical outcomes. Contemporary evidence supports endoscopic sphenopalatine artery ligation
as the preferred surgical option for refractory posterior epistaxis due to its high efficacy and favorable safety
profile (95).

13. Conclusion

Epistaxis is a common clinical condition with a broad spectrum of severity ranging from minor self-limiting
bleeding to life-threatening hemorrhage. Effective management requires a systematic approach beginning with
first-aid measures and progressing through medical, procedural, surgical, and endovascular interventions when
necessary. Most patients respond to conservative treatment; however, refractory cases may require advanced
management by otolaryngology specialists. Early diagnosis, identification of risk factors, and evidence-based
treatment are essential for reducing complications and improving patient outcomes (96).

14. Recommendations

Healthcare providers should adopt a standardized stepwise approach to epistaxis management, emphasizing early
assessment, appropriate use of first-aid measures, and timely referral of complex cases. Increased awareness
regarding risk factors, anticoagulant use, and preventive strategies may contribute to reducing recurrence and

improving patient safety. Future research should focus on optimizing minimally invasive treatment modalities and
evaluating long-term outcomes of emerging therapeutic approaches (97).
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