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Abstract
Aim: Nosebleed, more commonly called epistaxis is a general clinical problem, and the most of bleedings can be treated non-invasive
approach. However, because of persistent and sometimes life-threatening bleeding, additional treatment such as super-selective
embolization may be required. In this study, we report our data on the endovascular treatment of persistent epistaxis.
Materials and Methods: Between January 2010 and December 2019, all patients who were followed up at Inonu University Turgut
Ozal Medical Center Otorhinolaryngology Clinic due to recurrent persistent nosebleed and required endovascular treatment were
retrospectively screened. Demographic data, cause of epistaxis, localization of the bleeding, the clinical significance of the bleeding,
interventional approach, complications related to treatment, and results were evaluated.
Results: All of 18 patients with intractable epistaxis were included in the study. Depending on the etiology of epistaxis, patients were
determined into three groups: idiopathic epistaxis (10/18), iatrogenic or traumatic epistaxis (7/18), and nasopharyngeal cancer
(1/18). Nine of 18 patients required blood transfusions. The internal maxillary artery was embolized unilaterally in 12 of 18 (66%) and
bilaterally in 2 of 18 (11%) procedures. Four patients were not embolized because of bleeding originated from ethmoidal branches of
the ophthalmic artery. These four patients were operated on (endoscopic ethmoidectomy and bleeding control). Long-term success
rates of embolization were 14 of 14. Major complications (transient hemiparesis) occurred in one patient after embolization.
Conclusion: Endovascular approach proves to be effective for intractable and fatal epistaxis. Embolization has a good risk-benefit
ratio in persistent bleeding. However, if bleeding is originated by the ethmoidal branches of the ophthalmic artery, embolization may
not be performed to avoid visual complications.
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INTRODUCTION
Epistaxis occurs up to 60% of the adult population at
any point in their life. Clinically, there are two types of
nosebleed: anterior (more common), and posterior (less
common but more serious). About 80% of cases consist
of anterior nosebleed (1). Luckily, most of the nosebleed
is self-limited, with only 6% requiring medical attention
(2). However, non-invasive treatments are not always
effective for bleeding from the posterior nasal passage
and may require further treatment strategies such as
surgery or percutaneous artery embolization. Epistaxis
is almost equally distributed between the sexes, but
persistent posterior epistaxis is more common in older
men. Studies show a soft peak in epistaxis cases in the
first two decades, followed by an increase after the fourth
decade. Many factors could cause nosebleed, including
head and face trauma, digital trauma, postoperative

complications, hypertension, inflammation and infections,
cancers, vascular anomalies, and especially anticoagulant
medication use.
The blood flow of the nasal cavity originates from both
the internal carotid artery and the external carotid artery.
The anterior and posterior ethmoid arteries originate from
the ophthalmic artery that branches off from the internal
carotid artery. The facial artery and internal maxillary
artery are separated from the external carotid artery. The
terminal branch of the internal maxillary artery is the
sphenopalatine artery, which usually provides blood flow
to the lateral nasal wall and septum (3).
Even in the absence of a vascular malformation, there are
several potential connections between the internal and
external carotid artery, such as anastomoses between
the right and left arterial systems. Therefore, nosebleed
may continue despite unilateral arterial embolization. In
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addition, pre-existing anastomoses can be opened due to
increased pressure during embolization and undesirable
embolization of the internal carotid artery or ophthalmic
artery may occur (4,5). Therefore, embolization is
contraindicated in the presence of an anastomosis
between the external and internal carotid artery or in
cases of bleeding in the ethmoid artery, a branch of the
ophthalmic artery, due to the risk of blindness (1,2,6).
Angiographic embolization is the accepted invasive
treatment option for severe refractory epistaxis. The aim of
this study was to evaluate the success and complication
rates of angiographic embolization, which has been
applied for many years in a tertiary medical center.

MATERIALS and METHODS
Study Population
All patients presenting with intractable epistaxis, which
required endovascular treatment at the Department
of Invasive Radiology in Inonu University Turgut Ozal
Medical Center between January 2010 and December
2019, were retrospectively evaluated. The tenets of
Helsinki Declaration were followed and the study protocol
was approved by the Local Ethics Committee (Reference
number: 2020/574). The patients were classified according
to the etiology of the bleeding. Demographic factors (age,
gender) of patients, concomitant diseases, the origin
of bleeding, the period of hospitalization, interventional
approach (target artery), complications, and short and
long-term outcomes were evaluated.
Embolization
All endovascular procedures were performed under
local anesthesia and a transfemoral approach. In each
procedure, bilateral angiography of the internal and
external carotid artery was performed primarily, and
vascular anastomoses or arteriovenous malformations
were evaluated. A microcatheter was advanced to the
ECA branches with a micro guidewire. After reaching the
internal maxillary artery, a branch of the external carotid,
the micro-catheter was placed more distally towards the
sphenopalatine artery. Embolization was performed using
a 0.014 0 micro-catheter (ExcelTM-14, Boston Scientific,
USA) that allowed medium-sized particles and coils to
be injected appropriately. Vascular closure was checked
on the fluoroscopy screen with repeated angiograms
after embolization. The embolization process was
terminated when the blood flow in the capillary bed and
distal to the occluded artery ceased. Embolizing injection
anastomoses were applied slowly and carefully in order
not to escape back to the internal carotid artery.
In cases where active bleeding was detected during
angiography, only the bleeding side was embolized.
In patients who did not have active bleeding during
angiography, the side suspected in their pre-procedure
examination was embolized. If the bleeding continues
and the source could not be identified, the counter
sphenopalatine artery was also embolized. Nasal packings
applied before the procedure was removed the next day.

Statistical Analysis
SPSS for Windows statistical software (ver. 22.0; IBM
Corp., Armonk, NY, USA) was used for the analyses. The
results are expressed as mean ± standard deviation (minmax).

RESULTS
Within ten years, 18 patients (11 males and seven
females; mean age 48.5 ± 19.5 (19–88) years suffering
from persistent epistaxis underwent angiography and
selective intra-arterial intervention at our center. Before
the endovascular intervention, non-invasive methods
(cauterization with the help of endoscopy under local
anesthesia and anterior and / or posterior repetitive
nasal packing) were applied. A selective intra-arterial
approach was used for nosebleed that was unsuccessful
by non-invasive methods. The mean hemoglobin before
endovascular treatment was 10.1 ± 1.6 g/dl (6,8–14.2).
Nine of 18 (22%) patients received blood transfusions.
No cardiopulmonary resuscitation or advanced cardiac
life support was required during hospitalization. In 6
of 18 (33%) procedures, the bleeding source could be
visualized angiographically (Figure 1). Twelve patients
underwent embolization prophylactically according to
clinical information. In all of the 14 patients, endovascular
treatment resulted in the immediate ending of epistaxis: an
initial success rate of 100 %. Four patients (2 traumatic and
two idiopathic) were not embolized because of bleeding
originated from ethmoidal branches of the ophthalmic
artery. These patients were operated on (endoscopic
ethmoidectomy and coagulation of the ethmoidal artery).

Figure 1. The origin of epistaxis which visualized angiographically

The internal maxillary artery was embolized at different
levels in 14 patients. Unilateral embolization of this artery
was performed in 12 of 14 (85.7%) patients (Figure 2)
and bilateral embolization in 2 of 14 (14.2%) patients.
Additional embolization did not require in any patients.
The average hospitalization before embolization was 1.3
± 1.2 (0–4) days, and the average hospitalization after
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embolization was 4.4 ± 2.4 (1–9) days. Angioembolization
was used as the first choice in the treatment of nosebleed,
which were attempted but failed in another center, applied
to our clinic.

was successful in all 14 patients in our series, with a low
rate of complications. In our study, the success rate of
endovascular treatment was quite high (100%; 14/14),
which is consistent with the findings of other studies
reporting success rates ranging from 93% to 100% (7-12).
In our study, bilateral embolization of the internal
maxillary artery was performed in 11% of patients and
unilateral embolization in 66% of patients. In previous
studies, the success of unilateral internal maxillary artery
embolization was reported to be 74% (7,13,14). The
reason for continuing nosebleeds despite successful
embolization is anterior ethmoid artery bleeding and/or
mucosal tears caused by nasal packing (8,15-17).

Figure 2. Unilateral embolization of the internal maxillary artery

In 10 of 18 patients, the cause of epistaxis was unknown
and was considered idiopathic. In 4 of this idiopathic
group, there were cardiovascular risk factors such as
hypertension and anticoagulant use, which predispose to
epistaxis. Embolization was not applied to two idiopathic
patients whose bleeding was originated from the
ethmoidal branches of the ophthalmic artery. The other
eight patients were embolized, and all succeeded.
Five of 18 patients (27%) who underwent septal surgery
(three patients), transsphenoidal pituitary surgery (two
patients) suffered from postoperative bleedings. The
internal maxillary artery of two patients was bilaterally
embolized due to bleeding after transsphenoidal pituitary
surgery. Other cases were embolized unilaterally. Two of
18 cases occurred due to post-traumatic ethmoidal or
maxillary bone fractures. Two patients (one posttraumatic
and one after septal surgery) were not embolized because
of bleeding originated from ethmoidal branches of the
ophthalmic artery.
Unilateral embolization was applied to a patient who was
followed up for nasopharyngeal cancer and had resistant
nasal bleeding. There was no bleeding after embolization.
Transient left-sided weakness occurred in only one patient
after right internal maxillary artery embolization.

DISCUSSION
Nosebleed is a common emergency and usually resolves
with non-invasive methods, but it is a frightening
condition for patient. Fortunately, persistent recurrent
and fatal nosebleed rarely occurs. However, interventional
procedures such as endovascular or surgical treatment
are required in these bleeding where conventional
treatment cannot provide hemostasis. The procedure

In the literature, major complications, such as blindness,
ipsilateral facial paralysis, cerebrovascular accidents,
necrosis of the soft tissue of the cheek or nose, have
been reported (6,8,14,15,18). In our study, temporary local
dental, oral, nasal pain reported in one-third of patients,
was the major complaint, and also one patient suffered
from transient hemiparesis after unilateral embolization
of the internal maxillary artery. These complications
were thought to be caused by the powerful injection of
the embolic agent and the backflow of particles into the
internal carotid artery (7).
Other treatment strategies for prolonged epistaxis show
complication rates similar to percutaneous embolization.
Surgical intervention for persistent nosebleeds originating
from the internal maxillary artery also has a complication
rate of 3 to 47% (1,7,13,19-22).
In addition, percutaneous embolization can be performed
quickly and easily repeated if necessary. Unlike surgical
intervention, percutaneous embolization can be performed
under local anesthesia and selectively obliterated,
focusing on the most distal blood vessels from which
the bleeding originates. Additionally, vascular anomalies
and the exact location of bleeding can be determined by
angiography before embolization. In our cases, vascular
hemorrhage was detected in 6 (33%) of 18 cases and 4
of them originated from the ethmoid artery. Our patients
were treated about 1 day before the embolization, but the
average hospital stay after embolization is about 4 days.
In addition, in 9 (50%) of 18 patients, blood transfusion was
required before embolization due to excessive bleeding.
Therefore, we think that early endovascular interventions
may reduce the length of hospital stay and the need for
blood transfusion.

CONCLUSION
Transarterial embolization applied in the interventional
radiology clinic is an effective method in the treatment
of epistaxis that is resistant to non-invasive traditional
treatment. Obliteration focused on distal blood vessels
causing persistent nosebleeds can be applied to most
patients. In most cases, it can be performed under local
anesthesia without requiring general anesthesia. Serious
complications can be seen, but the complication rates
related to the procedure are very low in experienced hands.
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