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Background: Epistaxis represents one of the most common emergencies in ENT clinics
around the world. It creates great physical and emotional stress to the patient as well as a
financial burden on health-care systems. A lot of research has been performed with regard
to aetiology and possible treatment, however, not much effort has been put into analysing
the effectiveness of common treatment forms. It is the objective of this study to clarify

Methods: Between 03/2007 and 04/12008, all epistaxis therapies including relapses and
treatment failures at the University Hospital of Zurich have been documented using a com-
puterised questionnaire. Different treatments were compared to each other.

Results: An analysis of 678 interventions in 537 patients was performed with emphasis on
failure proportions and time to occurrence. The estimated failure proportions of coagula-
tion in anterior epistaxis accounts for 14%. Successful treatment of epistaxis in posterior
bleedings could be achieved in 62% by packing and in 97% by surgery with a statistically

Conclusion: Using our treatment options, anterior epistaxis can be cured reliably by cau-
terisation. Surgical therapies in posterior bleedings are able to successfully salvage failed
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SUMMARY
which of these treatment forms is reliable.
Study design: Retrospective cohort study. Level of Evidence: 2b.
significant difference between the respective groups.
packing therapies.
INTRODUCTION

Epistaxis is a common disorder in the human population.
Although not always requiring medical attention, it still repre-
sents the most common emergency in ENT clinics around the
world . The event of a nosebleed is typically very stressful for
the patient even before initiating treatment. A variety of treat-
ment options exist but still it is quite challenging to choose a
reliable and safe one. In our department, we follow a treat-
ment plan that has previously been published ?®. However,
doctors are still free in choosing between the different and
interchangeable treatment types. For anteriorly located bleed-
ers, we may use electric or chemical cautery; a pack is very
rarely needed. For posterior epistaxis, a thorough nasal endos-
copy is performed whenever possible to localise and cauterise a
bleeding source. As this is rarely the case, we usually place an
inflatable Rapid Rhino® packing (7.5 cm anterior-posterior,
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ENT Arthrocare Europe, Stockholm, Sweden). In case of a
treatment failure, we then step on forward and insert a Foley
balloon catheter and pack the nose with fat-gauze. As a final
option, we perform rigid nasal endoscopy in general anaes-
thesia and electrocoagulate any visible bleeding vessels. In
all cases, endonasal sphenopalatine artery ligation of all its
branches is undertaken. If the bleeding persists or the source
is clearly located in the supply area of the ethmoidal arteries,
external closure is additionally performed by lynch incision.
The objective of this study was to evaluate these approaches.
The aim was to find out whether chemical cautery was superior
to electrocoagulation in anterior bleedings. We also wanted to
elucidate the success rates of packing and surgery as possible
treatment choices for posteriorly located sources. The end-
points of this study were effectiveness of treatment and time to
recurrence.
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MATERIALS AND METHODS

Study

The study was conducted in accordance with the latest version
of the Helsinki declarations. The local ethics committee and
review board approved the protocol.

Patients

We reviewed data of epistaxis patients that was collected pro-
spectively in an electronic database at the ENT department of
the University Hospital of Zurich between 03/2007 and 04/2008
in a study concerning the effects of acetylsalycilic acid . The
following information was recorded for each patient: age, sex,
side of bleeding, visibility of bleeding source (i.e. anterior/pos-
terior epistaxis), number of recurrences, dates of recurrences
and types of treatments.

All patients were consecutively included. Bleedings secondary
to trauma or caused by hemorrhagic teleangiectasia (M. Osler)
were excluded. Coagulopathies, the use of antiaggregational
agents such as acetylsalicylic acid or anticoagulants have been
noted but did not lead to exclusion. The analysis of these risk
factors on nose bleeding and its therapies have been previously
published by our group .

Patients with a nosebleed were treated according to the assess-
ment and preferences of the treating resident, following the
previously mentioned therapeutic algorithm. Therefore in
cases of surgical treatment all patients had undergone previous
packing of the nose.

Persistent bleeding despite treatment within 24 hours was
counted as an immediate failure. Re-bleeding within 4 weeks
on the same side was considered a recurrence. Bleedings there-
after were counted as new events.

Statistics

Nominal variables between groups were compared using
Fisher’s exact test. In this exploratory analysis, no correction
for multiple testing was done and all tests with a p-value not
larger than 0.05 were considered to be significant. For each
failure proportion we additionally provide 95% confidence
intervals according to Wilson’s method. For time-to-event data
we provide Kaplan-Meier estimates and 90% quantiles of the
estimated survival curve, including 95% confidence intervals.
The statistical analysis was performed using SPSS software
version 18 (SPSS Inc. Chicago, IL, USA). Wilson confidence
intervals were calculated in R @,

RESULTS

From our database, 678 interventions could be retrieved that
were undertaken in 537 patients. Nineteen cases had non-
standardised treatment (i.e. the treatment algorithm was not
followed for any given reason), and therefore were excluded
from statistical analysis to avoid a ‘treatment bias.” The male
to female ratio was 5:4 and median age was 70 (range 11 - 96)
years. The results of the treatments can be viewed in Table
1. Most of the bleedings were localised anteriorly (71%) and
could be treated by bipolar coagulation or chemical cau-
tery. Only 13 (3%) obtained packing as the first treatment
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in anterior bleeding sources, the reasons were: bilateral or
multiple bleeding sources, previous unsuccessful coagulation
elsewhere and not being able to reach bleeding-source safely
although visible. The success-proportion of the electric and
chemical coagulation was 88 and 78% (failure proportion:
12% with 95% - CI[0.09, 0.16]; 22% with 95%-CI [0.14, 0.33]),
respectively. For posteriorly located sources (27%) most of
the patients were treated by inflatable carboxymethylcellulose
Rapid Rhino® packing. The use of Foley catheters together
with fat-gauze was less frequent. The failure proportions in
these were 36 and 48% (95% - CI [0.28, 0.45]; 95%-CI [0.30,
0.67]) respectively. In 9 patients (2%), no data about localisa-
tion was available.

Best results could be achieved by surgical intervention. Only
one of these (1/36; 3%) failed 95%- CI [0.00, 0.14]) and required
embolisation, due to a contralaterally feeding anterior ethmoi-
dal artery.

A significant difference between the failure proportions of
coagulative treatments (p = 0.04) was detected using Fisher’s
exact test, in favour of the electrocautery. However, there was
no difference between the two different packs that have been
used (p = 0.27). When comparing surgical results, surgery
yielded significantly better outcome than packing alone (p <
0.05 for both types, Foley catheter and Rapid Rhino®).

We have had immediate, early and late failures of each treat-
ment: the 90% recurrence free rates in Kaplan Meier analysis
were 12 days (95%- CI [2,»]) for electrocoagulation, 3 days
(95%- CI [0,8]) for chemocautery, 0 days (95%- CI [0,0]) for
Rapid Rhino® packing and 0 days (95%- CI [0,0]) for Foley
catheter packs (Figure 1). The only recurrence of surgical
treatment occurred on day 14. Immediate failures were found
in 20/49 cases (41%) (95% - CI [0.28,0.55]) for electrocoagula-
tion, 5/16 cases (31%) (95% - CI [0.14,0.56]) for chemocautery,
34/47 (72%) (95% - CI [0.58,0.83]) cases for Rapid Rhino®
packing, 8/12 cases (67%) (95% - CI[0.39,0.86]) for Foley cath-
eter packs.

DISCUSSION

Using the results of this study, we are able to discuss the
efficacy of our treatment algorithm. It focuses on the main
interest of each patient: successful therapy. The limitations
of our work are the retrospective nature, where (although
prospectively collected) data might have been recorded falsely
and recurrences treated outside our institution might have got
lost. In addition, patients’ preferences regarding treatment (i.e.
after previous painful packing procedure) might have biased
the treatment pathway as well.

As the treatment choice was at the doctors’ discretion, we
clearly have a selection bias, especially in anterior bleeders.
In an arterial, pulsating, heavy bleeding most residents
would prefer treating with electrocautery rather than
chemocoagulation. Furthermore, no follow-up visits were
done to assess quality of life after treatment.
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Table 1. Success rates of treatments with 95% Wilson confidence intervals.

Effective treatment of epistaxis

Treatment Total No Failuresasfirstline Failures as secondline Total
(n=659) treatment treatment Failures
[95% CI] [95% CI] [95% CI]
Chemical coagulation 73 16 (22%) 0 (0%) 16 (22%)
[0.14, 0.33] [0.00, 0.05] [0.14, 0.33]
Bipolar coagulation 397 47 (12%) 2(0.5%) 49 (12%)
[0.09, 0.15] [0.00, 0.02] [0.09, 0.16]
Rapid Rhino® Packing 128 35 (27%) 11 (9%) 46 (36%)
[0.20, 0.36] [0.05, 015] [0.28, 0.45]
Balloon Packing 25 6 (24%) 6 (24%) 12 (48%)
[0.12, 0.43] [0.12, 0.43] [0.30, 0.67]
Surgery endonasal 31 0 (0%) 0 (0%) 0 (0%)
[0.00, 0.11] [0.00, 0.11] [0.00, 0.11]
Surgery endonasal and external 5 0 (0%) 1 (20%) 1 (20%)
[0.00, 0.43] [0.04, 0.62] [0.04, 0.62]

Efficacy

Efficacy in terms of bleeding control can be drawn
directly from our results. When comparing the results of
electrocoagulation and chemocautery, there was a small but
significant difference (better results in electrocoagulation) with
a clinically relevant divergence of 10%. Accounting for the
above-mentioned bias, it is obvious that electrocoagulation has
only little less failures than any other non-surgical treatment
form in anterior epistaxis; this is in accordance with other
studies @. In our study, surgery was very effective. It was
able to successfully treat posterior epistaxis, when packing
has failed, irrespective of whether it was used in immediate
failures of previous therapies or after several days. Although
a direct comparison of surgery and packing is not possible,
as all patients that were operated had some sort of packing
previously, its high efficiency is striking. Accounting for the
fact that it was able to provide a final treatment even in
‘difficult’ situations, surgery could also form a considerable
choice as a first line cure instead of applying different and even
painful packs. The overall effectiveness of surgery in epistaxis
has also been proven by other authors &, The two types of
packing showed recurrences in more than one third of all
cases, which again is in concordance with previous reports ©.
We have to be aware that the use of Foley catheters as nasal
packs are not approved and consist of an off label use. It is
known that inadequate inflation of the catheter especially
when filled with air may fail to seal the choana ‘?. We have
not investigated whether the balloon was filled adequately with
water or air, and therefore may be a source of failure !9,

Safety and complications

The complications of different treatments have been published
previously. We still need to discuss every single therapeutic
form in order to balance all advantages and disadvantages @.

Anterior coagulation, whether chemical or electric, is usually
performed in surface-anaesthesia using soaked cotton pledges.
This of course bears the risk of allergic reactions to the local
anaesthetic and anaphylaxis, however it can be minimised
by obtaining an adequate medical-history. The addition
of epinephrine also creates a small risk of cardiac events
12 Coagulation, especially when applied on both sides of
the septum, may lead to necrosis, synechia, scarring and
perforation 1319, Packing, especially when used in posterior
bleedings, bears different potentially lethal complications.
Upon insertion a naso-vagal reflex can be triggered and lead
to cardiac dysfunction 19, If not secured properly packs can
get swallowed or even worse aspirated into the lungs (9.
Securing of the pack on the other hand can lead to alar or
columellar necrosis 7. Colonisation of the tampon may be
followed by infections and sometimes although rarely cause
toxic shock syndrome ®. Last but not least, nasal packs
may lead to oxygen desaturation and hypercapnia by naso-
pulmonary reflex and iatrogenic obstructive sleep apnea and
can hereby be lethal in cardio-pulmonary ill patients (31920, In
traumatic cases a Foley catheter can even migrate through the
skull base ©?'?». Endoscopic ligation of the SPA and external
approaches to the ethmoidal arteries are performed in general
anaesthesia at our institution ©. This of course bears all the
known risks of the anaesthetic procedure . Complications
of sphenopalatine artery closure comprises of the same events
as in other endoscopic surgical procedures. We have described
these earlier in detail ®¥. Local wound healing impairment and
necrosis may also occur ®. We know from one of our previous
studies that younger doctors will not have more complications
in ESS procedures when trained adequately ©¥.

Pain
There is scarce literature about the impact of an epistaxis-
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Figure 1. Kaplan-Meier estimates for time to event, provided separately for cautery and packing/surgery.

treatment on the patient in terms of discomfort and pain. As
one can imagine chemocoagulation has been reported to be
less alarming to a patient than electorcoagulation ®. Rapid
Rhino® treatment has often been compared to other packings
and been shown to be less painful than these ?**). However,
these studies have either been done for anterior epistaxis or
were performed in general anaesthesia, and mostly compared
non-coated sponges, that are prone to adhesion to the mucosa
@9 To our knowledge, there is no comparison with balloon
packing so far.

Costs

Some 20 years ago, Shaitkin et al. reported that surgical
treatment was more costly than packing V. Other studies
had similar results, without taking failures into account ¢>3,
However, when used directly as a first line treatment, it might
cause less financial burden ¢9.

Alternatives

In our work, we did not assess different alternative therapeutic
options. Hot water irrigation is not available at our institution
but was concluded to be equally effective as packing, less
traumatic and therefore less painful ¢*39, Embolisation is
extremely effective but not readily available, so only failed
surgical treatments will be cured by this procedure at our
institution. It also bears different complications that may
range from local ischemia to blindness and even hemiparesis
@7, Haemostatic sealants such as Floseal® are probably also
effective, but were only tested in anterior epistaxis and are
currently quite high in price ¢%.

In general anaesthesia bleeding sources can often be localised
and directly cauterised with good results even without the
closure of the main trunk of a bleeding artery ®”. Performing
thorough endoscopy with monopolar coagulation in the setting
of better local, or rather regional, anaesthesia might be another
option to be considered.

Foley catheters conjoined with the insertion of fat gauze
is regarded as the ‘ultima ratio’ in packing for intractable
epistaxis at our institution. We are fully aware of the presence
of prefabricated catheters and double balloon packs. However,

Foley catheters are less costly and also allow us to pack even
anatomically difficult nasal cavities, as the fat gauze can nicely
be fitted according to the patient’s needs.

Lastly, we prefer the use of Rapid Rhino® packs over (covered)
Merocel® tampons as they are equally effective but create
less pain upon insertion and removal ?”. Furthermore, they
are coated with a methylcellulose surface that facilitates
coagulation. Whenever Merocel® tampons came into use
during the study period, patients were excluded because of
non-standardised treatment, as stated above.

CONCLUSION

This study shows the importance of the assessment of every
treatment we perform in our daily practice. For the cure of
anterior bleeding,s both treatment options we use were almost
equally effective, with a slightly better result in electrocoagula-
tion.

In posterior bleedings, we could show a high failure rate in
nasal packing in terms of bleeding control. Surgery was clearly
able to salvage these failed therapies.

Further studies are needed to analyse costs and patients’ dis-
comfort. They should be evaluated together with our findings
to be able to give dedicated guidelines for the choice of thera-
peutic options in epistaxis.
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