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Introduction
Epistaxis in the pediatric population is often a common complaint in the 

emergency room and in the clinic. Similar to adult epistaxis, childhood nosebleeds 
are rarely severe and can be managed conservatively for the majority of cases. It 
is still imperative to thoroughly investigate any pediatric nosebleed with a detailed 
history and physical exam. This task can be challenging at times when evaluating 
a child in distress. Both pediatricians and otolaryngologists should be aware of 
the spectrum of etiologies, treatment approaches, and long-term management of 
epistaxis in the pediatric population. 

Epistaxis is more frequent in children less than 10 years of age, but extremely 
rare in those under 2 years. 1 The incidence rises during cold winter months. 

It is most commonly idiopathic, but causes including trauma, iatrogenic events, 
hematologic disturbances, infectious diseases, congenital naso-septal abnormalities, 
medications, hereditary factors, and primary neoplasms must be ruled out. 

Red	flags	concerning	for	a	serious	underlying	pathology	must	be	recognized	
to ensure appropriate treatment and management. 
Pathophysiology

The most common primary cause of anterior epistaxis in the pediatric popu-
lation	is	digital	trauma.	It	is	very	uncommon	to	find	a	different	specific	primary	
cause for pediatric epistaxis, as most other cases are often spontaneous. 

The basic mechanism of idiopathic epistaxis is unclear. Theories include rup-
ture	of	superficial	normal	vessels,	varices,	telangiectasia,	or	aneurysms.	Crusting,	
nasal vestibulitis, and digital trauma are also primary factors for spontaneous nasal 
bleeding. Allergic rhinitis, sinusitis, and other upper respiratory tract infections can 
predispose	patients	to	epistaxis	because	the	nasal	mucosa	becomes	inflamed	and	
friable. 2 Although very common, the clinician must always rule out any other un-
derlying systemic and pathologic issues before diagnosing a child with idiopathic 
epistaxis.
Coagulation	Deficits

Coagulation	deficits	or	disorders	include	von	Willebrand	disease,	idiopathic	
thrombocytopenic	purpura	(ITP),	thrombocytopenia,	hemophilia,	factor	deficien-
cies,	vitamin	deficiencies	 (A,	D,	C,	E,	or	K),	 leukemia,	and	other	acquired	and	
congenital coagulopathies.

As many as 5–10% of children with recurrent nose-bleeds may have mild, 
previously undiagnosed von Willebrand’s disease (vWd). 3,4 Von Willebrand’s dis-
ease is usually autosomal dominant and one of the most commonly inherited dis-
orders of bleeding in humans. 5

Clinically, vWD manifests itself by spontaneous bleeding from mucous 
membranes.	vWD	is	characterized	by	a	prolonged	bleeding	time,	a	deficiency	of	
factor VIII, and an impaired platelet adhesiveness with a normal platelet count. 
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Sequential diagnostic testing is often required since the laboratory values tend to 
fluctuate	into	normal	ranges	at	times.

In hemophilia A, laboratory values usually demonstrate a normal bleeding 
time and platelet count, with a prolonged PTT and a normal PT. Further testing 
with factor VIII assays are required for accurate diagnosis. The patient can be 
successfully treated with infusion of factor VIII. Hemophilia B exhibits identical 
initial lab values, except for abnormal factor IX which can also be transfused.
Vascular	Diseases

Vascular diseases in children include hereditary hemorrhagic telangiectasia 
(HHT), collagen abnormalities, and other types of vasculitis. Hemangiomas and 
vascular malformations such as aneurysms should also be excluded.

In Hereditary Hemorrhagic Telangiectasia (HHT) (Figure	1), active bleeding 
may be exacerbated with nasal packing. However, during acute epistaxis, these 
patients	may	require	packing,	until	more	definitive	measures	can	be	undertaken.	
Treatments options are many, including nasal packing, laser photocoagulation 
with CO2, KTP, Nd:YAG, or argon laser, microdebridement, embolization, and 
avastin injection. 

Figure	1. Endoscopic view of the left anterior nasal septum in a patient with HHT and multiple 
telangiectasias (arrowheads).  

Infections
Systemic infections include typhoid fever, unilateral nasal diphtheria, congeni-

tal	 syphilis,	pertussis,	malaria,	 rheumatic	 fever,	 influenza,	dengue	 fever,	measles,	
and varicella. 6 The majority of these infections are very rare in the western world.
Neoplasms

Neoplasms that can cause epistaxis include juvenile nasopharyngeal angio-
fibroma,	 rhabdomyosarcoma,	 lymphoma,	 ,	 epidermoid	 carcinomas,	 nasal	 papil-
loma, adenocarcinoma, esthesioneuroblastoma, and hemangiomas. 
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Juvenile	nasopharyngeal	angiofibromas	(JNAs)	account	for	 less	than	0.5%	
of all head and neck tumors. JNAs are slow-growing, extremely vascular, benign 
neoplasms seen almost exclusively in adolescent males. They commonly present 
with a triad of unilateral nasal obstruction, epistaxis, and nasopharyngeal mass. 
7 Initial work-up may include CT, MRI, and/or angiography. The treatment of 
choice is surgical excision, with increasing trends toward the endoscopic approach 
depending on the size and extent of the lesion. Pre-operative angiography with em-
bolization of the external carotid branches should always be considered to mini-
mize extensive bleeding and improve handling of the tumor. 
Management

Most children with epistaxis have anterior nasal bleeding without airway 
compromise or hemodynamic instability. These patients should be quickly evalu-
ated for their general appearance, vital signs, airway stability, and mental status. 8

Careful attention must be made to hemodynamics when treating a child with 
active epistaxis. Appropriate blood volumes should be estimated (75mL/kg) and 
compared to the amount of bleeding that has been reported. A cup of bleeding in 
a 5-year-old child weighing 20kg is equivalent to 25% of their circulating blood 
volume. Tachycardia (an early indicator) and hypotension (usually a late sign) are 
indication	of	significant	blood	loss,	especially	in	younger	individuals.	Careful	ob-
servation should be made for signs of spitting or regurgitating blood, as emergent 
intubation may be crucial. Patients may be transfused with blood products or plate-
lets, and the remainder of the evaluation and management can be performed once 
the	patient	is	fully	stabilized.	Hemostasis,	fluid	resuscitation,	and	airway	manage-
ment should be the timeliest interventions to keep in mind when initially evaluat-
ing an actively bleeding patient. 
Recommended	Initial	Diagnostic	Exams

A CT scan is not necessary in all cases of epistaxis. 9 It is generally time con-
suming, costly, and non-diagnostic. In fact, the test can place an actively bleeding 
child in more danger than they already are. In most instances, a CT scan should be 
reserved for the stable patients with high clinical suspicion for severe infection, 
trauma,	and	abnormal	anterior	rhinoscopy	or	fiberoptic	exam	findings.	

All patients should undergo a thorough history and physical, with anterior 
rhinoscopy. More detailed inspection of the sino-nasal cavity can be attempted 
with	flexible	nasopharyngoscopy	in	those	who	are	willing	to	tolerate	and	cooper-
ate with the exam. 

With suspicious history, recurrent, or severe epistaxis cases, a complete 
blood	count	and	coagulation	profile	(PT,	PTT,	INR)	should	be	sent	for	evaluation.	
More detailed coagulation studies such as Von Willebrand factor levels, ristocetin 
assays, or factor VIII activity should not be ordered as part of an initial work-up. 
Pressure,	Cautery,	Packing

Pediatric	epistaxis	is	usually	classified	as	anterior	or	posterior.	It	most	com-
monly originates from the anterior septum (Kiesselbach’s plexus). 10 Therefore, 
most pediatric nosebleeds can be easily managed with direct compression of the 
nasal	alae	for	5	to	10	minutes.	Other	first-line	interventions	may	include	chemi-
cal cautery, hemostatic agents, or nasal packing, which may be more challenging 
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to perform in the pediatric population. Nasal packing of all types requires gram 
positive antibiotic coverage for prophylaxis against toxic shock syndrome. Uncon-
trollable bleeding, or failure of patient compliance with exam or treatment, may 
need surgical intervention. In refractory and excessive bleeding cases, securing the 
airway should be a priority before any other intervention is attempted. 
Surgery

Transnasal endoscopic sphenopalatine artery (SPA) ligation or cauteriza-
tion provides excellent control. 11,12,13 In 1965, Chandler and Serrins described the 
transantral approach to ligating the maxillary artery in the pterygopalatine fossa. 
In 1976, Prades described a microsurgical approach for ligating the SPA at its 
foramen. In 1985, Stamm et al. described the transnasal microscopic approach to 
SPA ligation and showed a 94% success rate for controlling intractable posterior 
epistaxis with reduced patient morbidity. In 1992, Budrovich reported the more 
popular endonasal endoscopic approaches for SPA ligation to treat epistaxis. 12-17 

Similarly, surgical ligation of the anterior or posterior ethmoid arteries may also be 
achieved endoscopically if necessary. 
Anatomy

Knowledge of the sino-nasal anatomy is of great importance for success-
ful surgery. Both internal carotid artery (ICA) and external carotid artery (ECA) 
anastomose with each other to supply the nasal cavity. The ophthalmic branch of 
the ICA branches intraorbitally to give rise to the anterior ethmoid artery (AEA) 
and the posterior ethmoid artery (PEA). The internal maxillary artery branch of 
the ECA gives rise to the SPA. The anastomotic triangle in the caudal septum 
known as Kiesselbach plexus (or also known as Little’s area) is formed by large 
thin walled terminal branches of three major arteries (Figure	2). These arteries 

are: the ethmoidal arteries (AEA and 
PEA), SPA, and the superior labial 
artery. 18 This area is the most com-
mon site for epistaxis (90-95%). 
Most cases of posterior epistaxis 
involve the SPA, which is the termi-
nal branch of the internal maxillary 
artery. On the other hand, bleeding 
due to AEA is uncommon. Howev-
er, it usually occurs in patients with 
facial trauma, skull base fractures, 
or iatrogenic injury. 11,12,18,19.

The SPA enters the nasal cav-
ity from the sphenopalatine foramen 
(SPF) in the posterior lateral wall and 
divides into a septal branch, which 
courses posteromedially along the 
inferior portion of the sphenoid ros-
trum, just inferior to the sphenoid 
sinus ostium, and a conchal branch, 

Figure	 2. Kiesselbach plexus (Little’s area). The 
anastomotic triangle in the caudal septum is formed 
by thin walled termin al branches of ethmoidal arter-
ies, SPA, and the superior labial artery. (From Ca-
siano RR. Endoscopic Sinonasal Dissection Guide. 
New York: Thieme; 2012 with permission).
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that supplies the lateral wall below the middle turbinates. The SPF is circular or oval 
in shape. It is usually found in the posterior part of the superior meatus at the transi-
tion between the middle and superior meatus, higher than the posterior attachment of 
the middle turbinate and about 6.5 cm from the nasal spine in adults. Therefore, dur-
ing dissection, the lower limit should be the inferior edge of the posterior attachment 
of the middle turbinate. 20 The ethmoid crest (crista ethmoidalis) is a small crest of the 
ascending process of the palatine bone that meets the posterior aspect of the middle 
turbinate. This bony “pointer” is an important surgical landmark as it usually points 
to the SPF (Figure	3). The SPF may consist of one common large opening (Class I in 

20%), two separate open-
ings with a smaller inferior 
opening and divided by 
a	 membranous	 or	 fibrotic	
bridge (Class II in 70%), 
or two separate openings, a 
large superior and small in-
ferior opening, divided by 
a bony bridge (Class III in 
10%). Other variations also 
may exist (Figure	4). 18-20

The AEA and PEA 
are branches of the oph-
thalmic artery, running 
on the medial wall of the 
orbital beneath the lower 
border of the superior 
oblique muscle. Branches 
of ethmoidal arteries may 
occur within the ethmoid 
roof. They then enter the 
cranial cavity medially to 
the cribriform plate area. 

Both give meningeal branches to 
the dura as they enter intracranially 
(Figures 5 and	6). The AEA can be 
seen in the space between periorbita 
and lamina papyracea (LP), 2 cm 
posterior to the lacrimal crest, as it 
is penetrating the periorbita into its 
bony canal, coursing through the 
roof of the ethmoid sinus at the at-
tachment of the ethmoid bulla la-
mella, or along the posterior aspect 
of the frontal recess. 

Figure	3. Ethmoid crest (crista ethmoidalis). A diagram show 
the left nasal cavity with an opened maxillary sinus and sphe-
noid sinus. Ethmoid crest (crista ethmoidalis) is shown as it is 
an important surgical landmark pointing toward sphenopala-
tine foramen. (From Casiano RR. Endoscopic Sinonasal Dis-
section Guide. New York: Thieme; 2012 with permission).

Figure	 4. Sphenopalatine foramen variations. 
Class I: One opening. Class II: two openings sepa-
rated by soft tissue. Class III: 2 openings separated 
by bony bridge. (From Casiano RR. Endoscopic 
Sinonasal Dissection Guide. New York: Thieme; 
2012 with permission).
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Transnasal	Endoscopic	SPA	
Ligation	or	Cauterization

The setup for this pro-
cedure should be as for other 
endoscopic sinus surgical pro-
cedures. Under general anes-
thesia, the nasal packing mate-
rial is removed, and the nasal 
cavity is cleaned and examined 
to locate the site of bleeding. 
Two pledgets soaked with a 
topical decongestant are used 
to decongest the mucosa for 
3-5 minutes. A 25 gauge spi-
nal needle is used to inject the 
sphenopalatine foramen (tail of 
middle turbinate) region with 
1% Lidocaine and 1:100,000 
epinephrine. 11,12,14,18,21,22 Al-
though there is no statistically 
signifi	cant	 difference	 in	 de-
creasing blood loss when in-

jecting	the	greater	palatine	canal,	in	some	studies,	benefi	t	has	been	shown.	23,24 The 
canal	 can	 be	 identifi	ed	 through	 a	 transoral	 endoscopic	 examination	 looking	 for	 a	
mucosal depression over the hard palate, medial to the second molar, and palpated 
with	 the	fi	nger.	A	25	gauge	spinal	needle	 is	bent	at	a	45°	angle	and	advanced	not	
more than 25 mm. 23,24 It is critical to “draw back” prior to injecting, to avoid intra-
vascular injection.

Figure	5. Anterior (AEA) and posterior (PEA) ethmoidal arteries at the skull base. The AEA is 
located posterior to the frontal recess and above the suprabulla ethmoid cells. (From Casiano 
RR. Endoscopic Sinonasal Dissection Guide. New York: Thieme; 2012 with permission).

Figure	6. The bony canal of AEA and PEA are typically 
seen through the ethmoid roof travelling from the orbit to 
the cribriform plate in anteromedial direction. Ligation or 
cauterization of the AEA may be performed as it runs in its 
mesentery. (From Casiano RR. Endoscopic Sinonasal Dis-
section Guide. New York: Thieme; 2012 with permission).
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The middle turbinate is then medialized or trimmed with a true-cut forceps. A 
maxillary antrostomy through the posterior fontanelle may be performed to iden-
tify the posterior maxillary sinus wall and coronal plane of the SPA. However, it 
usually can be successfully performed with an isolated lateral nasal wall mucosal 
incision or debridement, over the orbital process of the palatine bone just anterior 
to the tail of the middle turbinate, with a knife, microdebrider, or metal tip of a 
monopolar	suction	cautery.	A	mucoperiosteal	flap	is	then	raised	with	a	Cottle	el-
evator posterosuperiorly until the ethmoid crest (pointer) and anterior border of 
the	SPF	is	encountered.	The	elevation	of	the	flap	may	continue	posteriorly,	to	the	
face of the sphenoid, along the inferior and superior borders of the foramen. The 
pterygopalatine fossa can also be exposed by removing the vertical ridge (palatine 
bone anterior to the ethmoidal crest) of the antrostomy, and the adjacent thin pos-
terior wall of the maxillary sinus with a Kerrison rongeur, through a middle meatal 
antrostomy, which can be extended into the inferior meatus (extended maxillary 
antrostomy), through the lateral nasal wall attachment of the inferior turbinate. 
The IMA and its branches, the sympathetic and parasympathetic nerve plexus, 
veins, and buccal fat, can be seen within the pterygopalatine fossa. Superiorly, one 
can	find	the	foramen	rotundum	(V2	branch	of	the	trigeminal)	superolateral	to	Vid-
ian nerve. 11,12,14,19-22 After exposing the main trunk of the SPA before the branching 
point, cauterization, clipping or both may be used. Cauterization, rather than clip-
ping, provides a higher or similar success rate. 12,14,21 In cases of clipping, ideally, 
two should be placed, ensuring that the entire width of SPA is within the clip. Most 
patients can be discharged the same day the surgery is performed. 11,14,19,22 

Additional	measures	for	controlling	posterior	epistaxis	include	finding	the	nasal	
septal artery coursing along the anteroinferior wall of the sphenoid sinus and rostrum, 
just above the choanal arch. Then the area between the superior turbinate and septum 
just above the choanal arch is generously cauterized to obliterate this branch as well.13

Transnasal	Endoscopic	AEA	and	PEA	Ligation	or	Cauterization
For cases of intractable epistaxis, AEA ligation or cauterization is typically 

combined with SPA ligation or cauterization. 12 One barrier to reliable endoscopic 
ligation of the AEA is the variable anatomy of the artery itself; the vessel runs in 
a bony canal either within the skull base or a bony mesentery extending into the 
anterior ethmoid cavity. 25,26 If the vessel runs in a mesentery, ligation or cauteriza-
tion would be effective after total ethmoidectomy. 12,27,28 If the AEA runs within 
the bone of the skull base, frontal sinusotomy and total ethmoidectomy with re-
moval of surrounding bone and orbital lamina would be needed before ligation or 
cauterization, to expose the artery as it transitions from the orbit to the ethmoid 
cavity (transnasal/transorbital approach, Figure	5). 25,26 Otherwise, the traditional 
technique is the external approach through a Lynch incision with clipping of the 
artery as it passes between the periorbita and LP. 11,12,19

A thorough study of a preoperative CT scan of the paranasal sinuses is nec-
essary to identify the AEA, which is seen as an indentation or protrusion of the 
LP just posterior to the coronal plane of the frontal infundibulum on coronal CT 
view. 12,25,26 Also, a CT is important to exclude other causes of epistaxis, such 
as neoplasm. The procedure is performed under general anesthesia. Ligation or 
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cauterization of the SPA may or may not be performed as discussed previously. 
A standard maxillary antrostomy is also suggested to identify the level of the or-
bital	floor.	12,25,26 A total ethmoidectomy is performed to expose the medial orbital 
wall and ethmoid roof. 25 The bony canal of the AEA is typically seen through 
the ethmoid roof travelling from the orbit to the cribriform plate in anteromedial 
direction. 25,26 Ligation or cauterization of the AEA may be performed as it runs in 
its mesentery. However, most of the time, the superior LP is removed, and a sub-
periosteal plane is dissected with a Cottle elevator. The AEA is found at its entry 
point into its bony canal, between the LP and periorbita. Care should be taken not 
to injure periorbita and skull base, or to prematurely cut the artery too close to the 
periorbita, resulting in retraction of the artery’s stump into the orbit with subse-
quent orbital hematoma (Figure	6).

The PEA is similarly ligated or cauterized at its entry point to its bony canal 
at the level of the posterior ethmoid air roof. 25-28 

Complications	include	cerebral	spinal	fluid	leak,	orbital	injury,	and	failure	to	
control epistaxis. 12	A	cerebrospinal	fluid	leak	can	occur,	particularly	with	mono-
polar cautery, when there is direct cauterization of the artery in its bony canal as 
it courses through the ethmoid roof (anterior and posterior). This typically occurs 
when the tip of the metal monopolar cautery adheres to the skull base during the 
heating process, creating charcoal. Upon removal of the suction tip, the thin bony 
skull base (particularly medially) can fracture and a CSF leak can occur.
Conclusion

Successful	management	of	epistaxis	in	the	pediatric	population	relies	heav-
ily	on	a	detailed	history	and	physical	examination.	Careful	attention	should	be	
made	to	hemodynamic	and	airway	instability.	Once	stable,	several	conservative	
and	surgical	options	are	available	in	the	clinician’s	armamentarium.	External	
pressure,	cautery,	topical	agents,	and	packing	can	control	the	majority	of	cases.	
Endoscopy	is	a	feasible,	effective,	and	common	method	to	treat	the	majority	of	
surgical	cases.	Endoscopic	ligation	or	cauterization	of	the	SPA	is	now	consid-
ered	the	most	effective,	cost	efficient,	and	definitive	treatment	for	uncontrolled	
posterior	epistaxis.	Patients	with	a	family	history,	recurrent,	or	severe	epistaxis	
should	be	evaluated	and	treated	for	underlying	systemic,	coagulation,	vascular,	
infectious,	and	neoplastic	processes. 
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