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SUMMARY

Epistaxis is one of the most common conditions leading to unplanned hospital admissions and
accounts for one third of all otorhinolaryngological related emergencies (1,2).

In 80-90% of cases it is idiopathic, but if taken as a symptom of an underlying condition it is
very unspecific and could have a lot of etiologies (3).

There are longstanding treatment methods for epistaxis that are at the same time efficient and
safe. Those include nasal packing, cautery, embolization and surgical ligation. All of those
have advantages and disadvantages. Some are either invasive or very uncomfortable for the
patient. That is why the research was continued and new treatment methods increasing
efficacy and patients’ comfort are under investigation. Those include several types of
haemostatics. The most promising, according to the current research, is an injectable form of
tranexamic acid topically applied. Further research with bigger sample sizes is still necessary,
but a new treatment regime is forming.

Despite the ongoing development of research, a desperate need for basic care is still essential
and studies show the lack of knowledge on First Aid measurements for epistaxis among
health care workers and the general public. This needs to be addressed and changed to ensure

the safe and most comfortable handling of this unpleasant situation.
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Nosebleeds.

INTRODUCTION

Epistaxis is a very common condition in the Otorhinolaryngology department. Approximately
60% of the overall population was at least once in their lifetime affected, 6% of those sought
medical help. It is one of the most common ENT conditions leading to unplanned hospital
admissions and accounts for 1/3 of all ENT related emergencies (1,2).

Despite those numbers showing the relevance of this condition, a high percentage of medical
personnel, including family physicians and Emergency Department staff is not able to
correctly administer first aid for epistaxis (4).

This impairs patient care and raises the need for more education in the primary care sector to
prevent unnecessary complications.

Most hospitals do not have specific guidelines or a treatment regime for epistaxis. A simple

step by step guideline with the newest recommendations or first aid measurements could



improve the patients experience in hospitals and could even prevent hospital visits and the
need for admission.

To give an overview about the topic of epistaxis, including current treatment strategies and
difficulties faced with it, a literature research was performed.

First the clinical presentation including location and symptoms will be discussed. Then the
anatomy, specific location of affected vasculature, etiologies and duration will be presented to
give a detailed understanding of the mechanism and pathology. The diagnosis will give a
more detailed insight on the general approach of medical professionals encountering patients
suffering from epistaxis. The research on management and treatment emphasizes on newer
treatment methods and how to incorporate them in daily practice and how effective they are in
their implementation. The complications again show context to the effectiveness and set an
example of a risk-benefit ratio. Finally, the conclusion singles out ways of improving our

current handling on epistaxis.

LITERATURE SEARCH STRATEGY

The number of studies performed on epistaxis and everything accompanying this topic is
endless. The literature research performed should enlighten the current state of research on the
newest treatment methods and deficits in the current management regimes.

The literature utilized for this work was searched primarily using the keywords “Epistaxis”,
“Epistaxis surgical treatment”, Epistaxis conservative treatment”, “Epistaxis management”,
“Epistaxis medications”. The used platforms were “web of science”, “pubmed”, “science
direct” and “google scholar”. Search results were sorted first according to relevance and later
according to date of publication. Although the publications with the newest dates were
prioritized, to get an overview on such a condition like epistaxis a detailed research of older
articles were necessary too. Therefore, this literature search includes articles published in the
years from 1965 until 2022.

Later on, more specific topics were searched on the given websites. The keywords changed to
“Epistaxis tranexamic acid”, “Epistaxis topical treatment”, “Epistaxis Traumastem” and

“Epistaxis coagulation”.

CLINICAL PRESENTATION OF CONDITION
LOCATION

Historically the location of epistaxis can be classified in anterior and posterior (5). The word

“anterior” originates from the word “ante”, which means before in Latin and therefore



describes a bleeding that is coming visibly from the nostrils, the front part of the nose. The
word “posterior” originates from the word “posterus” which oppositely means “coming after”
in Latin. In this case it describes a bleeding coming from the inner part of the nose, also
known as the nasopharynx. It is not directly visible from the outside unless the patient spits
out the accumulating blood through their mouth. The maxillary hiatus can be used to
anatomically draw a line between anterior and posterior nosebleeds (6).

To differentiate the location is crucial for an anticipation of the clinical outcome. Anterior
Epistaxis is most often less severe and can be managed more easily, for example by simple

first aid measurements. Whereas posterior epistaxis usually requires treatment, like nasal

packing.

SYMPTOMS

The word “epistaxis” originates in Greek and is based on the two words “epi”, which means
“from above” and “stazo”, which means to drip. The usual amount of blood lost during a
common nosebleed is approximately between five and 15 mL. If the blood loss is more
severe, Symptoms associated with said blood loss could occur. These include high heart rate,
high respiratory rate and low blood pressure. Those symptoms can also occur due to other
factors like stress, anxiety, or fever. Commonly used prediction factors to determine if a
patient is going into shock are poor capillary refill time, low urine output and extreme
temperatures (7). However it is extremely rare, to develop hemorrhagic shock you need to
lose 15-40% of your total blood volume, which equals to 750 -2000 mL (8).

In posterior epistaxis the patient is prone to swallow the blood due to anatomical positioning,
which leads to Hematemesis as the resulting symptom. The blood could either be fresh and

red or clotted due to the stomach acid, looking like coffee ground.

MECHANISMS AND PATHOLOGY
ANATOMY

In Figure 1 an overview about the vasculature of the nasal cavity is given. But when talking
about the nose most of the general population just thinks about the visible parts of the external
nose. But the external nose only covers about one third of the nasal cavity (9). In conclusion
the nose in its entirety is much bigger than generally believed. This misconception has
problematic consequences. The volume of both nasal cavities is approximately 15 ml, which
is equivalent to a surface area of 150 cm”2. This is only slightly smaller than the average

surface area of the oral cavity, which most people are not aware of and therefore



underestimate pathophysiological processes inside the nasal cavities and their influence on
our system.

Nevertheless, the lumen of the nasal cavity varies significantly for each individual and can
make administration of certain drugs or nasal packing difficult.

In the nasal mucosa we have a lamina propria, specifically rich in blood vessels. It differs
from other epithelia of the respiratory tract. First of all it contains venous sinusoids, which are
not present anywhere else in the respiratory tract. Normally due to nerve-mediated smooth
muscle tone, they are found in a semi-contracted position. Their specific function is
humidification, heating and filtration. When extended to the maximum they can block the
airway partially or fully (9). One study compared the blood flow per cm”3 in several human
tissues. When compared, the blood flow in the upper respiratory tract mucosa is greater than
the blood flow in muscle, brain or liver tissue. The only tissues greater in blood flow per
cm”3 are the kidneys and the lungs (10). But furthermore the nasal mucosa has arteriovenous
anastomoses, like the Kiesselbach’s plexus (9). The vessels themselves show specializations
in structure by an absence of internal elastic membrane and pronounced porosity of the
basement membrane (11,12).

The relevance of the basic anatomy of the nose and its physiological function is important for
understanding the main pathophysiological processes and predicting outcomes and potential
complications. Therefore it also shows importance for newer treatment strategies and the
usage of topically applied drugs and the bodies reaction to said drugs and their distribution

possibilities.
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Figure 1: Vasculature of the nose and sinuses (13).

LOCATION OF AFFECTED VASCULATURE

The most common site of bleeding is the nasal septum, followed by the inferior meatus (5).
For anterior epistaxis the most common location is the Kiesselbach’s plexus, also called
Little’s area, which is the anastomosis of the terminal branches of both the external and
internal carotid arteries, which supplies the nasal septum (Fig. 1). The lateral aspect of the
middle or inferior meatus or turbinate is the anatomical location where most posterior bleeds

originate from. The damaged vessels include most commonly the maxillary or sphenopalatine

artery(6).

ETIOLOGY

Epistaxis is a very unspecific symptom and it can therefore be associated with various
etiologies. In the winter months more cases of epistaxis are observed, which indicates a close
interaction between environmental factors, quality of air (e.g. extreme temperature, dryness)
and the health of our nasal mucosa (14). 80-90%, so the vast majority of cases are labelled as
idiopathic, with the etiology remaining unknown (3).

Other causes are, as mentioned before, very variable and Figure 2 and Figure 3 give a detailed

list of possible etiologies.
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Figure 2: Local etiologies of epistaxis; content according to Thurnher (15).
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Figure 3: Systemic etiologies of epistaxis; content according to Thurnher (15).

DURATION

Most often idiopathic nosebleeds stop on their own after a few minutes or after directly
applied pressure as first aid measurement. If the bleeding has not stopped after fifteen to
twenty minutes, patients should seek medical help (14). This time frame only gives a
recommendation and does not apply to each case. If the bleeding is very severe or the patient
is experiencing accompanying symptoms, like a severe headache, dizziness, syncope or other

circulatory related symptoms, they should seek medical help right away. It is also possible



that the bleeding stops after twenty minutes and there is no need for medical intervention at
all. If the bleeding is very weak and only a few drops are left coming out of the nose, the
patient can decide to wait a few more minutes to check if the bleeding stops on its own.
Cohen et al. tried to clarify the rates and risk factors of recurrency of epistaxis. Recurrent
hospital Admission, REAs for short, were classified in early, within 30 days, and late,
between 31 days and 3 years. In the timeframe of 1999 until 2015 14% of patients included in
this particular study had one or more recurrent episodes of epistaxis. Out of those, 7.5% early
and 6.5% late presentation (16). In case of recurrent epistaxis episodes, patients should also
seek help from a medical professional to exclude underlying conditions.

One of the most important underlying conditions associated with epistaxis is hereditary
hemorrhagic telangiectasia (HHT), oftentimes called by its previous name Rendu-Osler-
Weber disease. This genetic disorder is transmitted dominant autosomal and is categorized
into two major groups, type one and type two. The characteristics of this disease, amongst
others. include recurrent, spontaneous episodes of epistaxis (17). It affects 1 in 5000
individuals, so it counts as a rare disorder, but the specificity of the symptoms should be kept

in mind by every ENT specialist or family physician (18).

DIAGNOSIS

As mentioned above, the most common cause of Epistaxis is idiopathic (15). It needs no
diagnostic procedure and resolves on its own without the affected person visiting the hospital.
If the bleeding is strong or persists for a longer period of time and the patient seeks medical
attention, diagnosis of the epistaxis itself is clinical. Additionally, general diagnostic measures
include taking vital signs to determine if the patient is hemodynamically stable. Also an
anamnesis is taken to determine if this is a recurring problem or if they have an underlying
disease related to this incidence. The responsible physician can identify a bleeding either via
looking at the patient’s nostrils or with a diagnostic lamp in the back of the patient’s throat.
The diagnosis of epistaxis is made and the initial first aid management can be commenced. If
the bleeding does persist after the first aid measurements, the physician will try to localize the
exact site of bleeding, with the aid of a rhinoscope and light. When the bleeding is anterior,
where most of the bleedings are located, he is, with a high possibility, able to identify the
origin of the bleeding. If the bleeding is further in the back of the nasal cavity he will use a
rhino-laryngoscope, a special endoscope, which can either be flexible or rigid, to identify the
bleeding site. This step is important for the determination of treatment, which will be

explained in more detail later.



In case of a patient presenting with recurrent epistaxis or hard to manage epistaxis, a detailed
diagnostic procedure will be performed. This includes a detailed anamnesis and a family
history.

The responsible physician would also check for additional symptoms that might be
undiscovered by the patient yet. An example of this would be perioral telangiectasia, which
would be a sign of hereditary hemorrhagic telangiectasia. Another example would be signs of
easy bruising, other bleeding sites or unusually long bleeding when injured. Those would all
be signs of coagulopathies. But since the list of possible etiologies is very long, the list of
specific diagnostic tools is equivalently long. If the patient expresses symptoms that could
lead to a suspicion of a malignant process, imaging might be performed. The diagnostic
procedure can even go as far as tissue biopsy.

In conclusion the diagnosis of epistaxis itself is fairly simple, but if there is an underlying

cause there is no limit set for diagnostic procedures.

MANAGEMENT

Anterior epistaxis is usually self-limiting and does not need treatment at all. First aid
management at home as described in the First Aid Chapter is completely sufficient. If the

bleeding does not stop on its own, medical attention should be sought (14).

GENERAL APPROACH

A stepwise approach for the management of epistaxis is crucial to determine a treatment
strategy with the best benefit-to-harm ratio for the patient. The treatment has priority, but the
goal is to also include considerations about the patient’s comfort and quality of life, especially
regarding invasive procedures.

As mentioned above the management should be started by identifying the bleeding site.
Depending on the circumstances first aid measurements should already be taken at this point.
An evaluation of the amount of blood lost and severity of the current bleeding can be
important to identify the underlying cause (6). The statement of the patient should be
considered, but it should also be kept in mind that the subjective amount of blood can differ
hugely from the objective amount of blood and it often looks like more blood to the patient,
than they actually lost. A detailed anamnesis, including the patient’s risk factors can be very
important and should be taken thoroughly. Risk factors that could lead to serious
complications include uncontrolled hypertension, drug use, specific medications and

coagulopathies (6).



FIRST AID

The first aid for epistaxis is fairly simple and can be performed at home. By compressing the
alae nasi and leaning forward as seen in Figures 4 and 5 we achieve several things. Firstly,
direct compression of the Kiesselbach’s Plexus or Little’s area which encourages clot
formation and acts haemostatic. The forward leaning position helps to prevent blood from
running down the nasopharynx and entering the oesophagus and finally the stomach, since
blood is very nauseating (19,20).

One major problem the society is facing is the lack of knowledge among the general
population and health care personnel about the correct use of this procedure. Several studies
show that there was a severe lack of knowledge already in the 1990s. Less than 33% of
emergency department personnel and less than 50% of trained medical personnel could
correctly identify first aid measurements (21). Considering the general public at that time a
study by Strachan and England shows that 35% could identify the right location for
compression and 36% could identify the correct head positioning, but only 11% could identify
both correctly (19). Since the 1990s thirty years have passed, but a study from 2021 shows
that the incorrect application of first aid for epistaxis is still very common. Correct answers
for both location of compression and position of the head were given by only 21% of
emergency medicine attending physicians, 19% of emergency medicine residents, 11% of
primary care physicians and 4% of nurses (4). On the other hand, studies suggest that about
70-80% of medical students participating knew the correct position of the head and around
40-60% knew the correct site of compression(22—24). Although those numbers show
sufficient knowledge for medical students, it is still problematic, especially considering the
technique is easy to learn and the high prevalence of the condition.

Consequently information on how to behave and distribution of first aid should be improved.
The information should be broadly available and understandable for different target groups.
Those target groups should include the general public, but especially health care personnel,

parents, staff at educational institutions and children from an appropriate age on.
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Figure 4: Correct position of pressure point

Figure 5: Correct head positioning (arrows indicate way of blood flow).

TREATMENT

Since the most common group of people searching for medical help with epistaxis are either
under ten years old or above seventy years old, non-invasive or minimal-invasive procedures
are preferred and more commonly used (25). The first try is usually topically applied
vasoconstrictors (14). Tunkel and colleagues mentioned in their research that 19.7% of
patients presenting to the emergency department with epistaxis had been treated with nasal
packing. Out of those over half the patients had additional cautery performed. Another 41%
had anterior nasal packing alone and 7% had anterior and posterior packing combined. This
treatment regime of the combination or stepwise use of vasoconstrictors, cautery and nasal

packing seems to be successful and is more or less used in most of the cases. Embolization or

11



cautery are only used after the source of bleeding is identified. If the source of bleeding
remains unknown, nasal packing is performed without any additional steps (26). But it is also
mentioned by Tunkel that there is a desperate need for research and further development to

reduce pain and increase patient comfort (2,27).

WARM WATER IRRIGATION

A very old method for treating specifically posterior epistaxis is warm water irrigation. It was
first mentioned in 1878 for the management of epistaxis, but was used earlier for the
treatment of other bleeding types (28). The water needs to have a temperature of exactly
50°C. There was a study performed by Stangerup and colleagues that showed a clear
advantage of warm water irrigation compared to nasal packing, with a 11% higher success
rate (29). But considering the study performed was very small, the evidence is not very
strong. It is also a relatively old study issued in the year 1999, so the relevance for today’s
medical practice could be limited. A literature review published in the year 2011 however
claimed a success rate of up to 82% (28). Stangerup et al. modified the original method,
which was to introduce a catheter into the nasal cavity, fill the balloon with the hot water and
afterwards irrigate the posterior nasal cavity with 500 ml hot water in total (29). Novoa and
Schlegel-Wagner in comparison used topical anaesthesia (4% tetracaine) and an Epicat
balloon catheter, a newer version catheter, which has an irrigation opening proximal to the
balloon. They inflate the balloon with normal saline within the epipahrynx. They then gently
pull the filled balloon back until the choana is blocked off, to prevent aspiration. The nasal
cavity then is irrigated via a caloric stimulator using 500 ml of water, like in the original
method too. Further information on the correct placement and waterflow can be taken from
Figures 6a and b. Most patients stopped bleeding during the hot water irrigation itself or after

10 minutes of continuous irrigation (28).
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Figure 6 a: Correct placement of the modified balloon catheter along the inferior meatus, with

the orifice of the catheter (arrow) placed underneath the sphenopalatine foramen (second

arrow) (28).

Figure 6 b: The large arrow indicated the direction of water flow through the nose during
continuous irrigation, while the small arrows show the correct placement of the inflated

balloon, anchored with the choana (28).

VASOCONSTRICTORS

Intranasal vasoconstrictors are routinely used as a first step regardless of the further actions
and interventions (14). They are easily accessible and can be applied by non-specialized
personnel. Krempl and colleagues showed that 65% of patients can be managed with only
vasoconstrictor use, in their case oxymetazoline, to treat epistaxis. They also stated that
vasoconstrictors are very useful in combination with silver nitrate cautery. Combining those

two methods only 17% of all cases needed to have nasal packing performed (30).

CAUTERY

Silver nitrate cautery, a kind of chemical cautery, is used since the 1980s. Back then after the
application of 75% silver nitrate, a cotton pad was applied to the site of bleeding to establish a
good burn. Without applying pressure after the cauterization it was previously less sucessful,
because the silver nitrate did not stay in place long enough (31). In the 1990s studies were
performed trying to establish if chemical cautery or electrical cautery is by any means
beneficial over the other. The results showed that they are similar in efficiency and results,

but silver nitrate cautery is easier to use, so therefore it should be the method of choice for

13



simple anterior epistaxis (32). Murthy et al. performed a study in 2001 that concluded that
cautery has no benefit compared with the treatment of naseptin, an antiseptic nasal carrier
cream, in the treatment of simple epistaxis. The study performed included only 50 patients in
total and the presentation of epistaxis was recurrent in all of the patients. Though it did not
specifically exclude patients with recurrent epistaxis that is reported to be self-limiting, so the

evidence is very weak and further research should be performed on this subject (33).

EMBOLIZATION

This procedure is widely used and safe, but there still are some contraindications which
should be considered before applying. Due to the use of contrast media a proper kidney
function and the absence of any allergies to contrast media must be ensured. Also
accessibility problems can be a contraindication, for example if the vessel is atherosclerotic or
the patient is obese to a degree were the access to a vein is severely limited (6).

According to Tseng et al the commonly used technique includes intravenously administered
sedation and local anaesthesia. The femoral artery is then punctuated to get access to the
blood vessel system of the patient. A selective angiography of the internal and external
carotid arteries on the ipsilateral side is performed, to rule out any underlying conditions or
malformations of the vessels. The catheter is placed in the external carotid artery and a size
three French microcatheter is advanced until the sphenopalatine foramen is almost reached.
The embolization itself is performed with polyvinyl alcohol (PVA) particles suspended in
iodine contrast media, which is injected through the catheter. Reflux of this material in
proximal direction is dangerous and should be avoided (34).

This proceeding shows an initial success rate of 95% in a study from 2009 by Moreau et al.
(35). Whereas Christensen et al. state, that 13% of patients had recurrent bleeding episodes
within 6 weeks after the procedure and another 14% at a later timing, which accumulates the
recurrence rate at approximately 27% (36).

A bigger study performed by Tseng et al. including 114 patients undergoing embolization
concluded that the immediate success rate was 93%, in comparison to a long-term success
rate of 88%. The rate of complications was 17% with the long-term morbidity rate less than
1% (34). In conclusion the initial success rate shows a high efficiency, with low likelihoods of

complications and death, even though data for recurrency rates may vary.

NASAL PACKING
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Nasal packing is still one of the most used treatment strategies for epistaxis. Technically the
packs are easy to apply and most often are placed in the emergency department, before the
patient is admitted or seen by an ENT specialist (37). Nasal packing does not have a lot of
contraindications, which makes it safe to use even without direct contact to a specialist. The
only known contraindications are facial, nasal bone or basilar skull fractures or emergency
conditions, where the patient is either hemodynamically instable or their airway is
compromised (14).

The choice of material, device and their combination is highly individual and differs from
hospital to hospital and sometimes even from doctor to doctor. There are several studies
comparing different nasal devices with one another. Hesham and Ghali compared Merocel
nasal packs with rapid rhino nasal packs in 2019 and came to the conclusion that rapid rhino
nasal packs were superior in terms of pain and bleeding risk after septal surgery (38). While
this study only compared both materials for the preventative use after surgery, Badran and
colleagues compared both in regard to epistaxis treatment in 2005. They concluded that the
efficacy is similar, but the patients comfort is superior in rapid rhino packing (39).

The material of choice should always be used according to package instructions. Some are
soaked in water for approximately 30 seconds before use, while some of them do not need
preparation at all. Also, the coating depends on preference and given materials. Some are
covering their packing material in antibiotic or antiseptic ointments (e.g. Naseptin cream) or
petroleum jelly. (14,27)

The vasoconstrictive agents mentioned above in this case are used in this case to achieve
topical anaesthesia.

The medical professional placing the nasal pack should always keep the anatomic structures
of the nasal cavity in mind. It is horizontally orientated, and the pack should not be inserted
vertically.

The first step is to advance the prepared pack of choice a few centimetres (approximately 1-2

cm) diagonally into the nostrils as seen in Figures 7 a.

Figure 7a: Advancing the Merocel pack horizontally (27).
Then the pack is tilted in a horizontal direction as shown in Figure 7b.
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Figure 7b: Advancing the Merocel pack horizontally (27).
The appliyng person should be able to protrude the nasal pack horizontally without any severe

resistance until it is completely introduced into the nasal cavity (Figure 7c¢).

Figure 7c: Advancing the Merocel pack ﬁorizontally (27).

After insertion, the nasal pack will expand to some extend on its own due to the contact with
blood. But the executing health care professional should inflate the balloon according to the
specific instructions for their used material. The combination of nasal packing and usage of
hemostatic agents is performed depending on preference and hospital guidelines. Kravchik
and her colleagues in their approach on nasal packing mention to either use simple saline
(0.9% NaCl), Tranexamic acid or 0.05% oxymetazoline. Close monitoring of the patient for
the first ten to thirty minutes directly after the insertion of nasal packs is crucial. The duration
of how long the nasal pack should stay in place varies from 24-48 hours for the treatment of
epistaxis, but can be up to five days for the prevention of bleeding after surgery or high risk of

rebleeding (14,37).

TRANEXAMIC ACID (TXA)

A relatively new treatment strategy is currently investigated in several studies. TXA is an
antifibrinolytic agent which is commonly used and has a wide variety of clinical indications.
The indication of epistaxis is also mentioned. The application form in the literature varies,
some used topical 10% TXA solutions, but most of them topically use the injectable form of
TXA with 500 mg/5 ml. One study from 2019 suggest that there is a moderate evidence of
statistically significant reduction of bleeding during epistaxis in a randomized trial (40). But

another study from 202 lindicates that there is no significant benefit compared to a placebo
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group regarding bleeding control and reduction of the need for anterior nasal packing (41). R.
Zahed and his colleagues performed a study in 2013 that concluded topical tranexamic acid
was superior to anterior nasal packing in the initial treatment of idiopathic anterior epistaxis
(42). Gholizadeh and their colleagues even stated it is “one of the most effective
pharmacological options to control bleeding with cost and tolerability advantages.” (43).
Generally speaking, more sources indicated the benefit of TXA as a topical applied
medication for epistaxis, which makes it a great alternative to uncomfortable nasal packing or
invasive procedures. There is definitely the need for more studies with a larger sample size to
confirm the advantages of TXA, but when looking at the already existing data, it looks like it

is worth investigating and has great potential.

TRAUMASTEM

Traumastem is an absorbable, sterile powder. It is made of calcium hydrogen salt of oxidized
cellulose. In a study performed in 2020 this new treatment method was compared to routine
nasal packing, which is highly uncomfortable for the patients (2). There was no difference in
bleeding time control between the two groups, but the patient satisfaction was significantly
higher in the traumastem group (44). Considering the importance of not only the efficacy of
the treatment, but also reducing pain and discomfort for the affected patients, Traumastem

seems to be a good alternative treatment option, when regarding given data.

CELOX/CHITOSAN GAUZE

Another haemostatic agent on the market is Celox coagulation powder. The main ingredient is
chitosan, a biodegradable and biocompatible monomer (43,45). Shikani and colleagues state
that in cases of severe epistaxis that was non-manageable with normal nasal packing, chitosan
packing is effective and safe to use. It is also comparable or even superior in regards to
discomfort for the patient and a good option for outpatient use (46).

A promising study combines the use of chitosan and tranexamic acid. Gholizadeh and
colleagues developed an in-Situ gel that is based on chitosan and loaded with TXA. The gel is
prepared and infused with 10 mg/ml TXA. As a control a 1% TXA solution is used. Data
about the gelatinous properties, the spray pattern, the nasal deposition in a human nasal
cavity, the droplet size and the aerosol deposition. Everything was tested in-Situ on nasal
epithelium. Their results show that the gelatinous properties ensure a safe and efficient drug
delivery into the nasal cavity, while it prevents nasal run-off and deposition in the lung tissue.

The wound healing properties are remarkable and approximately six times faster than that of
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the control group with only the TXA solution. There is need for further research, especially in
vivo trials (43). It gives rise to the opportunity for a developmental leap with a treatment
option that is easy applicable, increases the patients comfort and is a cost and time effective

alternative to invasive procedures or nasal packing with subsequent hospital admissions.

CRYOTHERAPY

The basic principle behind cryotherapy is to apply subfreezing temperatures of — 70°C to
tissue, which causes the cellular protein to break down. It is supposedly widely used in the
ENT field for various other diseases like vasomotor rhinitis, management of tonsillectomies,
benign or malignant tumours, and more (47). Anyhow a study concerning the treatment of
chronic rhinitis with cryotherapy concluded insufficient evidence for the use of cryotherapy in
this specific case(48). Kim and colleagues stated satisfactory results in treating recurrent
epistaxis in patients with HHT, but mentioned the need for more studies and reliable data
(47).

Cryotherapy in the first aid management of Epistaxis is not performed currently. Studies
suggest that there is no benefit in this procedure and emphasize the need for further research
(49).

In conclusion the research regarding cryotherapy is not nearly enough and several studies
mention the insufficient support of real evidence-based research. As a result, currently there

can be assigned no use in the treatment of epistaxis to this technique to assign this technique.

SURGICAL LIGATION

In 1965 Chandler and Serrins presented a preliminary report about controlling recurrent
epistaxis with the ligation of the anterior ethmoid and internal maxillary arteries (50).
Although Chandler and Serrins reported a success rate of 100 % in their report from 1965, a
second report from 1988 from Metson and Lane stated out of 100 performed ligations 15
patients developed postoperative bleeding (50,51).

The surgical ligation of either one or both of the above mentioned arteries can be performed
endoscopically or via an external approach. There are several studies suggesting different
approaches and it is still performed according to personal preferences of the performing
surgeon and external factors, like visibility of the artery (52).

Endoscopic ligation of the sphenopalatine artery or ESPAL for short was described as a

treatment method for epistaxis already in the early nineties by Budrovich and Saetti (53).
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For this procedure the correct positioning of the ligature is crucial, because there is the
possibility of a revascularization by the maxillary artery (52). The anatomy of the
sphenopalatine artery is very variable, but gladly extensively researched. For example one big
study from Lee et al published in 2009 described the template of branches. The success rate of
sphenopalatine artery ligation in the hands of an experienced surgeon is estimated to be 95%
or higher (52,54-56). Failure of ESPAL is estimated between zero and 16% and is associated
with incorrect usage of the clips and anatomical variations of the arteries, which makes a
definite identification of the artery difficult (57).

The ligation of the maxillary and anterior ethmoid artery have a nearly similar failure rate

with 5-15% (58).

COMPLICATIONS
GENERAL

Complications of Epistaxis are generally speaking very rare and are either associated with
blood loss or the chosen treatment method.

If severe epistaxis is left untreated it could lead to hypovolemic shock. A hypovolemic shock
is defined by hypovolemia in addition to decreased peripheral perfusion. This tissue hypoxia
can cause necrosis of tissue and ischemic injury of organs, which subsequentially lead to
multi-system organ failure if left untreated. If not treated the bleeding would ultimately lead
to circulatory failure and death (59).

Awashti et al. reported the death of a patient after the treatment of epistaxis and claimed the
cardiac arrest could be attributed to the Trigeminocardiac reflex (TCR), which is stimulated
either mechanically or chemically, so the specific treatment method is irrelevant. The
trigeminal nerve is the largest cranial nerve and provides sensory innervation to the face,
scalp and oral and nasal mucosa. Once the reflex is activated the patient experiences
dysrhythmia, hypotension, apnea or gastric hypermobility. This can lead to respiratory or

circulatory arrests in patients (60,61).

NASAL PACKING

Since a foreign object is introduced into the body the risk of infection is always present. The
duration of nasal packing influences the risk of infection immensely, the longer the
tamponade stays inside the nose, the higher the risk of infection. The use of prophylactic
antibiotics for nasal packing stays highly controversial. Some studies say that prophylactic

antibiotics are still used, especially if non-absorbable packing is utilized. In contrast, several
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other studies came to the conclusion that prophylactic antibiotics do not have any benefits,
regardless of the packing material (62,63). Correlated with infections is the very rare
complication of toxic shock syndrome. It is a complication of a staphylococcal infection and
is a life-threatening condition (64,65).

If the nasal packing does not stay at its designated place, it can cause serious complications.
There are safety measurements to ensure the correct position of the packing. Those safety
measures include stable threads that are secured to the bridge of the nose via tape. If not fixed
properly, the tamponade can migrate through the nasopharynx into the trachea or bowels and
lead to obstruction. (64,66) The proper use of the fixation and packing should be ensured,
because if the thread incises into the skin or the pressure on the mucosa is too high, it can lead
to mucosal lesions. Other complications are related to the additional material that is used, like
paraffin or ointments and can cause allergies or lipogranulomas (64). Their use is dependent
on the procedure and protocol in every individual country or clinic and are therefore very

variant.

EMBOLIZATION

As mentioned above the procedure is routinely performed and relatively safe, but obviously a
certain risk is unavoidable with every procedure performed. According to Shukla and
colleagues minor complications include “facial pain, facial oedema, facial cold
hypersensitivity, jaw pain, headache, paraesthesia, anaesthesia, trismus, mild palate
ulceration, inguinal pain, inguinal hematoma, altered mental status and fever”. Major
complications would be a stroke, loss of vision, necrosis of tissue, facial palsy, scar
formation, seizures and a severe allergic reaction to the contrast media used (6). Another
possible complication is nasal mucosa necrosis, due to lack of blood supply. Nonetheless the
microvascular bed of the nasal mucosa is very prominent, which makes this complication very

rare (34).

SURGICAL LIGATION

The procedure is associated with several complications, most of them are nerve related. There
are reports about infraorbital neuralgia, persistent upper jaw pain, oroantral fistulas and
sinusitis. The most severe complication mentioned, associated with nerve damage, is
blindness (50). Moreover Murer et al. presented a case report in 2015 about a patient

developing a cerebral abscess after anterior ethmoidal artery ligation (67).
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CONCLUSION

The definition of the modern version of Epistaxis is attributed to Cullen, who described it in
1785 (68).

Epistaxis is a well-known disorder that has been around for a long time. The medical research
about this topic is very extensive and has been an objective for studies even before Cullen.
But the high prevalence of the disease nowadays also emphasizes its still existing relevance.
The on-hand research showed that the current practice varies, but nasal packing and cautery
are still the leading conservative treatment tactics around the world. Surgical intervention is
rarely possible, but surgical ligation is in most countries still preferred over embolization, due
to the more extensive training. Great potential is seen in haemostatic agents like tranexamic
acid, traumastem or celox gauze. They could revolutionize the current treatment regime,
because they are highly effective, easy applicable and increase the patient’s experience.

Other treatment options like Cryotherapy are not suitable for practical appliance yet.

The lack of basic knowledge of first aid in the general population and among medical
professionals is concerning and can and should be addressed with further research on
prevention tactics. One way of addressing the general public is designing leaflets for easy and
fast understanding and application of the simple first Aid steps. With the help of pictograms,
they would be accessible even for small children and people who are not able to read.

Also the need for generalized guidelines has emerged. There is a clinical practice guideline
for epistaxis published by the American academy of otolaryngology- Head and neck surgery
in 2020 written by Tunkel et al., but a European version is missing (2). Although a European
version is strictly necessary, because due to the ginormous differences in health care systems

and patient care, the American guidelines are not 100% applicable for European hospitals.
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