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Outcome of treatment for severe epistaxis: nasal packing 
and endoscopic sphenopalatine artery ligation*

Abstract 
Background: Severe epistaxis is a frequent emergency condition encountered by otolaryngologists and is often treated with 

nasal packing. In the event of failure surgical treatment is considered. We aimed to evaluate the efficacy of Nasal Packing (NP) and 

Endoscopic Sphenopalatine Artery Ligation (ESPAL) as treatment of severe epistaxis in terms of failures and recurrences including 

risk factors.

Methodology: Retrospective descriptive study of patients with epistaxis treated with NP, admitted to an ENT department from 

2011-2017. If initial treatment with NP failed, patients were considered for ESPAL.

Results: An analysis of 511 patients was performed. All patients were treated with NP at the time of admission, and 14% of pa-

tients were treated with ESPAL due to failure of NP. The majority of patients was only admitted once. Twelve percent were readmit-

ted within 30 days, 7% were readmitted >30 days later. Treatment failure after ESPAL was 7.9%. No significant difference in the risk 

of readmission was found between patients treated with NP alone and patients treated with ESPAL. 

Conclusion: The majority of epistaxis patients were effectively treated with NP alone. We found good effect of ESPAL although no 

significant differences in risk of readmission NP vs. ESPAL were identified.
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Introduction
Epistaxis is a very common medical condition frequently en-

countered by otolaryngologists. Thus, it is estimated that 60% 

of the population will experience epistaxis at least once in their 

lifetime(1). Most cases (90-95%) are simple anterior bleedings 

that are controlled by conservative procedures, i.e. compression 

performed by the patient, or treated in outpatient settings using 

chemical or electrical cauterization(2). However, 5-10 % of epis-

taxis cases are located in the posterior part of the nasal cavity 

or affects the nasal mucosa more diffusely. Such cases are often 

more complicated and difficult to manage and may require 

admission to an ENT department for several days. 

Treatment of posterior epistaxis comprises several modalities 

including topical decongestants, cauterization (given the origin 

of bleeding can be identified), Nasal Packing (NP), ligation of the 

sphenopalatine artery, and embolization(1,2).

Posterior NP is often used as first line treatment of posterior 

epistaxis, can cause hospital admission and is accompanied by 

moderate to profound discomfort for the patient. Due to the 

continuous improvement of endoscopic endonasal procedu-

res over the last decades, Endoscopic Sphenopalatine Artery 

Ligation (ESPAL) in general anesthesia has become increasingly 

popular, and several studies have shown long term success 

rates of ESPAL in the treatment of severe epistaxis ranging from 

79-97% (3-6).

Dedhia et al.(7) performed a cost effectiveness analysis revealing 

that ESPAL is cost-saving as first–line therapy for posterior epis-

taxis for patients treated ≥ 3 days or more with NP. Several stu-
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dies have described algorithms for treatment of severe epistaxis, 

all suggesting an early use of ESPAL (8–11). However, despite being 

acknowledged as a safe and feasible treatment for intractable 

epistaxis, timing of ESPAL is still a matter of debate. Besides the 

timing of ESPAL, updated setup at the ENT departments is re-

quired including easy access to endoscopic sinus surgery equip-

ment and experienced surgeons. Furthermore, identification 

of risk factors associated with unstable hemostasis/re-bleeding 

after initial NP are warranted in order to qualify patient selection 

for ESPAL at an early stage to avoid prolonged admission. It may 

be hypothesized that patients with most comorbidity, longest 

time of admission, and the highest use of anticoagulants and 

antihypertensive agents are more likely to be at risk of unstable 

hemostasis/re-bleeding after initial posterior NP and thereby 

become candidates for ESPAL.

The aim of this study was to describe an unselected consecutive 

adult population admitted to hospital with NP due to epistaxis 

and to evaluate the use and efficacy of ESPAL. Risk factors asso-

ciated with ESPAL as well as risk factors associated with readmis-

sion were determined.

Materials and methods
A retrospective study of consecutive patients with NP due to 

epistaxis admitted to the ENT department, Regional Hospital 

West Jutland, Denmark, was performed covering a seven-year 

period from January 1st, 2011 to December 31st, 2017.

All senior on-call ENT specialists at the department are trained 

in performing ESPAL making the procedure readily available on 

a 24 hour basis which means that several surgeons are involved 

in ESPAL. Hence, ESPAL was not only performed by specialized 

rhinologists. 

In this study we defined epistaxis as severe when the patient 

needed treatment with NP and admission to hospital.

Nasal packing used in our institution was the Rapid Rhino® 

(Smith&Nephew) inflatable device, occasionally in combination 

with gauze packing and in rare occasions posterior packing with 

a Foley catheter was applied.

All patients were initially treated with NP at the time of admis-

sion, subsequently some patients received additional treatment 

with ESPAL.

Indications for ESPAL were severe epistaxis with unstable 

hemostasis after initial NP or re-bleeding immediately after 

removal of NP. 

In all ESPAL procedures, cauterization of the artery was perfor-

med; some cases had both cauterization and ligation. 

Electronic patient files were evaluated and the following 

information was anonymized and registered: age, sex, length 

and number of hospital admissions, treatment modalities, co-

morbidities, use of anti-coagulants and antihypertensive agents, 

smoking status, and alcohol consumption. Side of bleeding for 

patients undergoing ESPAL was also registered.

Bleeding location, anterior or posterior, was not consistently 

distinguished in the patient charts and was therefore not inclu-

ded in the study. Inclusion criteria were adults (age ≥ 18 years) 

admitted with epistaxis.

Exclusion criteria were epistaxis due to traumas, surgery, cancer, 

or hemorrhagic diathesis. 

Primary outcome was the number of patients undergoing ESPAL 

after NP.

Secondary outcome was readmission after NP and ESPAL. 

Readmission could be due to bleeding episodes within 30 days 

after discharge (treatment failures), whereas recurrences were 

defined as epistaxis with onset later than 30 days after discharge 

and were included as new events. In addition, potential risk 

factors were registered, i.e. age, gender, smoking habits, alcohol 

consumption, comorbidity, and medication.

Statistical analysis including Cox regression and Kaplan-Meier 

survival analysis were performed using STATA. 

Results 
During the seven-year period, 610 patients with epistaxis were 

admitted to the ENT department, of which 511 patients met the 

Table 1. Patient demographics.

Variable N %

Number of patients 511

Age (years) median
± SD
[range]

73
± 13.8
[18-98]

Sex
  Female
  Male

204
307

39.9
60.1

Smoking
  (background population§)
Alcohol abuse*
  (background population§)

127

36

24.9
22
7

8.5

Comorbidity
Hypertension
  (background population§)
Cardiovascular disease
  (background populationα)
 No comorbidity
  (background population§)
>one diagnosis

389

400

50

345

76.1 
19.0
78.3
15.5
7.8

64.4
67.5

Medication
Antithrombotic/anticoagulant Agents (AA) 
≥ two types of AA
Vitamin K antagonist
Antihypertensive treatment
≥ two types of antihypertensive
AA and antihypertensive treatment

380
105
146
389
237
333

74.4
20.5
28.6
76.1
46.4
65.2

*>7 units a week for women, >14 units a week for men. § Danish Health 

Authority. αThe Danish Health Data Authority.
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inclusion criteria with a total of 636 admissions. Demographics 

are listed in Table 1. 

A total of 461 (90.2%) patients suffered from co-morbidities, 

predominantly hypertension and cardio-vascular disease such 

as atrial fibrillation, ischemic heart disease and stroke. 

Demographic differences between patients treated with ESPAL 

and NP only are listed in Table 2.

Figure 1 provides information of the use of medication for the 

ESPAL and NP group.

All patients were initially treated with NP at the time of admis-

sion. A total of 415 patients (81% of patients, 65% of admissions) 

were only admitted once, whereas 96 patients (19% of patients) 

had > 1 admissions (221 admissions in total), 438 patients (86%) 

were successfully treated with NP alone in 560 admissions (88% 

of admissions), and 377 patients (74%) treated with NP were 

only admitted once during the study period. Due to unstable 

hemostasis/re-bleeding, 73 patients (14% of patients) were trea-

ted with ESPAL in 76 admissions (12% of admissions) (Table 3).

Thirty-eight patients (7% of all patients, 52% of ESPAL) were only 

admitted once and treated with ESPAL. Five patients (1% of all 

patients, 7% of ESPAL) were treated with ESPAL on the day of 

admission due to uncontrollable bleeding despite initial NP.

A total of 76 ESPAL procedures were performed during the study 

period, ~11 procedures annually (range 7-14). In all cases ESPAL 

was initially performed as a unilateral procdure. The average 

time span from NP until ESPAL was 2.1 ± 1.4 days, and ESPAL 

treated patients were discharged after 1.9 ± 1.5 days. 

During follow up until 31st of December 2017, 415 patients 

(81%) were only admitted once.

Ninety-six patients (19%) were re-admitted to hospital due to re-

currence of epistaxis with a total of 125 re-admissions. Fifty-nine 

patients (11.5%) with 66 admissions (10.4%) were readmitted 

within 30 days after discharge. Thus, the treatment failure rate 

within 30 days was 11.5% (of patients). Thirty-seven patients (7% 

of patients, 9.3% of admissions), had a new event of epistaxis 

with onset >30 days after discharge.

One patient was re-admitted < 30 days after ESPAL due to a new 

case of contralateral epistaxis and was therefore not regarded as 

a recurrence. Treatment failure after ESPAL (re-admission within 

30 days) was registered among six patients (7.9%) with 13 read-

missions during the study due to ipsilateral epistaxis.

Two patients initially treated with NP and ESPAL were later 

referred to acute embolization due to continuous bleeding, one 

subsequently treated with ligation of the external carotid artery. 

Additional information about the risk of readmission and treat-

ment failure is provided in Table 4.

Risk of readmission after ESPAL compared to the risk of readmis-

sion after treatment with NP alone during follow up: Odds ratio: 

0.77 (95% CI: 0.4;1.5), p=0.43. Risk of re-admission less than 30 

days after treatment with ESPAL compared to treatment with NP 

alone: Odds ratio: 0.64 (95% CI: 0.3;1.5), p= 0.32.

During the entire study period 12 patients were re-admitted 

after previous treatment with ESPAL (15.8%).

Using Cox regression unadjusted hazard ratio for patients 

treated with ESPAL vs. NP was 0.94 (95% CI: 0.55;1.63), p=0.84, 

i.e. the hazard of re-admission during the study period was 

between 45% lower and 63% higher for patients treated with 

Table 2. Demographic differences between ESPAL and NP.

ESPAL NP p-value, 
CI 95%

Patients, n 73 438 

Age, years 64.6 72.6 p<0.0001, 4.8; 11.2

Antihypertensive, % 65.8 75.5 p=0.07, 0.007; 0.2

AA, % 55.3 76.6 p<0.0001, 0.11; 0.32

No comorbidity, % 17.8 8.5 p=0.01, 0.02; 0.17

Figure 1. Patients treated with ESPAL or NP in current medical treatment. 

Antihypertensive and/or antithrombotic/anticoagulants. 

Figure 2. Kaplan-Meier plot of re-admission to hospita! after treatment 

with NP or ESPAL. 
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ESPAL compared to patients treated with NP alone.

Adjusted for age and medication, antihypertensive and/or Anti-

thrombotic /Anticoagulant (AA), we found no significant change 

in risk of re-admission, with hazard ratios ranging from 0.76 to 

1.43; 0.2< p <0.88.

Discussion 
In the present study we found that 14% of hospitalized epis-

taxis patients progressed from NP to ESPAL, typically after two 

days. Twelve percent of all patients were re-admitted within 

30 days (failures) and another 7% after 30 days (recurrences). 

Patients treated with ESPAL were significantly younger with less 

comorbidity and lower use of medication compared to patients 

treated only with NP. The risk of readmission was the same for 

patients treated with NP alone and patients undergoing ESPAL. 

Finally, the risk of readmission was not significantly associated 

with age, comorbidity, or medication. 

In line with previous studies we found that men were more 

frequently admitted to hospital due to severe epistaxis than wo-

men, being middle-to advanced age, presenting some underly-

ing co-morbidities and using antihypertensives/antithrombotic/

anticoagulant medication (12,13). In general, the incidence of 

co-morbidity was high compared to the background population 

and significantly higher in the group treated only with NP. Many 

patients treated with NP for epistaxis in Denmark are treated in 

the hospital Emergency Department or in an outpatient facility 

without admission to hospital and this can result in a selection 

of patients admitted to hospital being the elderly with more 

comorbidity, either feeling insecure or being clinically unfit for 

treatment in the outpatient setting.

In our study, 12% of cases were treated with ESPAL. Previous 

studies comparing treatment modalities for epistaxis presented 

proportions of ESPAL treatments ranging from 5-32% (13,14).

During surgery, additional targeted diathermy was performed 

in cases where a bleeding point was clearly identified. In some 

cases NP was applied as a postoperative precaution.

Our patients treated with ESPAL may be selected as they were 

younger, less co-morbid and using less medication than patients 

treated with NP. The physicians may have decided to continue 

NP despite unstable hemostasis/re-bleeding in patients with the 

most comorbidity/medication due to a certain risk associated 

with general anesthesia and prioritized to adjust anti-coagu-

lants/anti-hypertensives. 

We found an overall high usage of AA for all admitted patients 

which is a well-known risk factor for epistaxis (15–17). In the group 

treated with NP alone, we found significantly higher usage of 

≥ 1 AA compared to the group treated with ESPAL, 76.6% vs. 

55.3%, respectively. The result is coherent with the significantly 

higher degree of comorbidity in the group treated with NP com-

pared to patients treated with ESPAL. This could be an important 

factor in deciding treatment modality for the patient during 

admission to hospital since the presence of a reversible factor, 

e.g. dysregulated use of AA could increase the probability of the 

patient receiving conservative treatment with NP while awaiting 

the effect a temporary discontinuation of AA treatment before 

surgery would be considered. Total Length Of Stay In Hospital 

Table 4. Risk of readmission and treatment failure.

Table 3. Admissions and length of stay of hospital, NP and ESPAL.

Total Re-admissions 
0              ≥1

Only NP 
All            1 adm.

ESPAL Time from 
NP to ESPAL

Time from 
ESPAL to 

dischargex

Patients, n (%) 511 415 (81) 96 (19) 438 (86) 377 (74) 73 (14)

Admissions, n (%) 636 415 (65) 125 (20) 560 (88) 377 (59) 76 (12)

Length of stay in Hospital
Days, mean (SD, CI 95%)
Median

2.21 (± 1.5)
2

2.13 (± 1.4) 
2

2.36 (± 1.7)
2

1.99 (± 1.2)
2

1.94 (±1.2)
2

3.84 (± 2.0)
4

2.01 (± 1.4)
2

1.82 (± 1.6)
1

Overall risk of readmission Overall risk of failure 
(readmission within 30 days)

All admissions  %, (n) 95% CI
Patients 
Admissions

18.8% (96/511) 95% CI: 0.16; 0.22
19.7% (125/636) 95% CI: 0.17; 0.23

11.5% (59/511) 95% CI: 0.09; 0.15
10.4% (66/636) 95% CI: 0.08; 0.13

Only NP
Patients
Admission

13.9% (61/438) 95% CI: 0.11; 0.18
21.8% (122/560) 95% CI: 0.19; 0.25

10.7% (47/438) 95% CI: 0.08; 0.14 
10.7% (60/560) 95% CI: 0.08; 0.14

ESPAL
Patients
Admissions

17.1% (13/76) 95% CI: 0.1; 0.27
17.1% (13/76) 95% CI: 0.1; 0.27

 
7.9% (6/76) 95% CI: 0.03; 0.16
7.9% (6/76) 95% CI: 0.03; 0.16
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(LOS) was significantly longer for patients treated with ESPAL 

compared to patients treated with NP alone. This difference was 

expected as all patients were initially treated with NP at the time 

of admission, and ESPAL was only performed if hemostasis could 

not be achieved with NP or in case of recurrence when packing 

was removed, usually after 24-48 hours. 

Previous studies have presented LOS of 4-7 days for patients 

treated with NP (18–22). Marin et al. (13) described a mean LOS of 3.6 

days although treatment modality was not specified. The shor-

ter LOS found in our study could be due to the fact that many 

patients treated with NP at our institution are discharged after 

24 hours observation, if the patient is found clinically fit, and 

subsequently scheduled for removal of the NP in an outpatient 

setting after 1-2 days. Postoperative LOS after ESPAL was 1.8 

which is in line with previous studies (5).

Despite numerous previous studies favoring the use of ESPAL for 

severe epistaxis, the optimum timing of ESPAL is still controver-

sial. In order to facilitate the selection for and timing of the use 

of ESPAL Lakhia et al. (23) suggested the Wexham criteria: Persis-

tent posterior epistaxis uncontrolled by packing; Hemoglobin 

drop[4g/dL and/or blood transfusion required; Three episodes 

of recurrent epistaxis requiring re-packing during a single 

admission; Repeated hospital admission for recurrent ipsilateral 

epistaxis (3 occasions in the last 3 months). In our study, time 

from admission to ESPAL was 2.1 days. Dedhia et al. (7) found 

that duration of NP of 3-5 days significantly favored ESPAL as 

first-line treatment, whereas duration of NP of 2 days elimina-

ted the positive cost-effectiveness. McDermott et al. (24) found 

mean time from hospital admission to ESPAL was 2.8 days and 

significant shorter length of stay in hospital for patients treated 

with ESPAL ≤1 day from admission. Based on our findings and 

previous studies we suggest early use of ESPAL within 1-2 days 

after admission if initial NP treatment fails (4,23).

When comparing the risk of readmission during the entire study 

period and within 30 days from admission (treatment failures), 

we found no significant difference in the risk of readmission 

after primary treatment with ESPAL compared to treatment with 

NP alone. In terms of treatment efficacy and need for revision 

surgery, our results are in line with previous studies. Thus, in 

a systematic review, Kitamura et al. (25) quantified the failure 

rates after ESPAL and found a pooled re-bleeding rate of 13.4%. 

However, follow-up after ESPAL was not specified. Nouraei et 

al. (5) found five year re-intervention free proportions of 90% in 

patients treated with ESPAL. Gede et al. (26) had a mean follow-

up at 6.7 years for 42 patients after ESPAL: 12% had recurrent 

epistaxis, and 10% required revision surgery due to recurrent 

epistaxis during the follow-up.

We found no significant difference in the re-admission rates 

between the group treated with ESPAL and NP alone which 

could be caused by a success rate better than expected for 

treatment with NP alone. This could also be of interest in terms 

of timing of ESPAL since early use of ESPAL (within 24 hours after 

admission) might result in surgical treatment of patients who 

could have been treated sufficiently with NP alone. We found no 

significant association between age, gender, comorbidity or use 

of medication and the risk of readmission. Previous studies have 

described success rates for nasal packing for severe epistaxis of 

62-70% although some studies define treatment failure as a re-

current bleeding episode contrary to our study where treatment 

failure is defined as a recurrent bleeding episode that requires 

admission to our ENT department (13,14,27). 

Higher levels of discomfort and pain for the patient treated with 

NP compared to ESPAL have previously been described. Nikolau 

et al. (28) demonstrated higher VAS scores for NP compared to ES-

PAL. The aspect of patient discomfort should also be considered 

when choosing treatment strategy for the epistaxis patient. 

The limitations of our study are the retrospective design and 

the risk that some minor recurrences may have been treated 

elsewhere, such as the emergency room in other hospitals in the 

region, causing an underestimation of failures/recurrences. 

On the other hand, our study presents a large study population 

with a long observation period in order to assess the long-term 

risk of recurrences and demonstrates a comparison of the ef-

ficacy of ESPAL vs. NP. 

Conclusions
This study focused on severe epistaxis requiring admission to 

hospital. The majority of the patients were effectively treated 

with NP alone with a mean LOS of two days. No differences in 

risk of re-admission NP vs ESPAL were identified. Only a future 

RCT can further specify the timing of ESPAL. However, ethics 

may challenge a randomized design. Therefore, based on this 

study and previous literature, we suggest ESPAL if initial NP-

treatment fails within one to two days.

Acknowledgments 
The authors acknowledge Katrine Boedkergaard Nielsen, PhD, at 

the Department of Clinical Epidemiology, Aarhus University for 

assisting with the statistical analysis. 

Funding
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Authorship contribution
JG: Study design, literature search, data analysis and manuscript 

production. MN: data extraction and manuscript review. TO: 



35

Treatment of severe epistaxis

References 
1.	 Lin G, Bleier B. Surgical Management of 

Severe Epistaxis. Otolaryngol Clin North 
Am. 2016;49(3):627–37. 

2.	 Douglas R, Wormald P-J. Update on epistax-
is. Curr Opin Otolaryngol Head Neck Surg. 
2007;15(3):180–3. 

3.	 McClurg SW, Carrau R. Endoscopic manage-
ment of posterior epistaxis: a review. Acta 
Otorhinolaryngol Ital. 2014;34(1):1–8. 

4.	 McDermott AM, O’Cathain E, Carey BW, 
O’Sullivan P, Sheahan P. Sphenopalatine 
Artery Ligation for Epistaxis:  Factors 
Influencing Outcome and Impact of Timing 
of Surgery. Otolaryngol Head Neck Surg. 
2016;154(3):547–52. 

5.	 Nouraei SAR, Maani T, Hajioff D, Saleh 
HA, Mackay IS. Outcome of endoscopic 
sphenopalatine artery occlusion for intrac-
table epistaxis: a 10-year experience. 
Laryngoscope. 2007;117(8):1452–6. 

6.	 George A, Smatanova K, Joshi H, Jervis 
S, Oluwole M. Sphenopalatine, anterior 
ethmoid and internal maxillary artery inter-
vention in the management of refractory 
epistaxis: Their efficacy in 25 patients. Clin 
Otolaryngol. 2012  p. 321–5. 

7.	 Dedhia RC, Desai SS, Smith KJ, Lee S, 
Schaitkin BM, Snyderman CH, et al. Cost-
effectiveness of endoscopic sphenopalatine 
artery ligation versus nasal packing as first-
line treatment for posterior epistaxis. Int 
Forum Allergy Rhinol. 2013; 3(7):563–6.

8.	 Vosler PS, Kass JI, Wang EW, Snyderman 
CH. Successful Implementation of a Clinical 
Care Pathway for Management of Epistaxis 
at a Tertiary Care Center. Otolaryngol Head 
Neck Surg. 2016; 155(5) 879-885

9.	 Traboulsi H, Alam E, Hadi U. Changing 
Trends in the Management of Epistaxis. Int 
J Otolaryngol. 2015;263987.

10.	 Iimura J, Hatano A, Ando Y, Arai C, Arai S, 
Shigeta Y, et al. Study of hemostasis pro-
cedures for posterior epistaxis. Auris Nasus 
Larynx. 2016;43(3):298–303.

11.	 Rudmik L, Smith TL. Management of intrac-
table spontaneous epistaxis. Am J Rhinol 
Allergy. 2016;26(1):55–60.

12.	 Monjas-Cánovas I, Hernández-García I, 

Mauri-Barberá J, Sanz-Romero B, Gras-Albert 
JR. Epidemiology of epistaxes admitted to a 
tertiary hospital. Acta Otorrinolaringol Esp. 
2010;61(1):41–7.

13.	 Marin E, Watelet J-B, Gevaert P, Van Zele T. 
Severe spontaneous epistaxis: retrospective 
study in a tertiary ENT centre. Eur Arch Oto-
Rhino-Laryngology. 2019;276(6):1693–9. 

14.	 Soyk a MB,  N ikolaou G,  Ruf ibach K , 
Holzmann D. On the effectiveness of treat-
ment options in epistaxis: an analysis of 678 
interventions. Rhinology. 2011;49(4):474–8. 

15.	 Stadler RR, Kindler R, Holzmann D, Soyka 
MB. The long-term fate of epistaxis patients 
with exposure to antithrombotic medi-
cation. Eur Arch Oto-Rhino-Laryngology. 
2016;273(9):2561–7. 

16.	 Soyka MB, Rufibach K, Huber A, Holzmann 
D. Is severe epistaxis associated with ace-
tylsalicylic acid intake? Laryngoscope. 
2010;120(1):200–7.

17.	 Rainsbury JW, Molony NC. Clopidogrel 
versus low-dose aspirin as risk factors for 
epistaxis. Clin Otolaryngol. 2009;34(3):232–
5. 

18.	 Moshaver A, Harris JR, Liu R, Diamond 
C, Seikaly H. Early operative interven-
tion versus conventional treatment in 
epistaxis: Randomized prospective trial. J 
Otolaryngol. 2004;33(3):185–8. 

19.	 L e u n g  R M ,  S m i t h  T L ,  R u d m i k  L . 
Developing a Laddered Algorithm for the 
Management of Intractable Epistaxis: A 
Risk Analysis. JAMA Otolaryngol Neck Surg. 
2015;141(5):1–5. 

20.	 Shargorodsky J, Bleier BS, Holbrook EH, 
Cohen JM, Basuba N, Metson R, et al. 
Outcomes analysis in epistaxis manage-
ment: development of a therapeutic 
algorithm. Otolaryngol Head Neck Surg. 
2013;149(3):390–8. 

21.	 K l o t z  DA ,  Wi n k l e  M R ,  R i c h m o n  J , 
Hengerer AS. Surgical Management of 
Posterior Epistaxis: A Changing Paradigm. 
Laryngoscope; 2002;112:1577-1582.

22.	 Carey B, Sheahan P. Aetiological profile and 
treatment outcomes of epistaxis at a major 
teaching hospital: a review of 721 cases. Ir J 
Med Sci. 2018;187(3):761–6. 

23.	 Lakhani R, Syed I, Qureishi A, Bleach N. The 
wexham criteria: Defining severe epistaxis 
to select patients requiring sphenopala-
tine artery ligation. Eur Arch Oto-Rhino-
Laryngology. 2013;270(7):2039–43.

24.	 McDermott AM, O’Cathain E, Carey BW, 
O’Sullivan P, Sheahan P. Sphenopalatine 
Artery Ligation for Epistaxis:  Factors 
Influencing Outcome and Impact of Timing 
of Surgery. Otolaryngol Head Neck Surg. 
2016;154(3):547–52.

25.	 Kitamura T, Takenaka Y, Takeda K, Oya R, 
Ashida N, Shimizu K, et al. Sphenopalatine 
artery surgery for refractory idiopathic 
epistaxis: Systematic review and meta-anal-
ysis. Larynggoscope. 2019;129:1731–6.

26.	 Gede LL, Aanaes K, Collatz H, Larsen PL, 
von Buchwald C. National long-lasting 
effect of endonasal endoscopic spheno-
palatine artery clipping for epistaxis. Acta 
Otolaryngol. 2013;133(7):744–8. 

27.	 Badran K, Malik TH, Belloso A, Timms MS. 
Randomized controlled trial comparing 
Merocel® and Rapid-Rhino® packing in the 
management of anterior epistaxis. In: Clin 
Otolaryngol. 2005;30:333–7. 

28.	 Nikolaou G, Holzmann D, Soyka MB. 
Discomfort and costs in epistaxis treat-
ment. Eur Arch Oto-Rhino-Laryngology. 
2013;270(8):2239–44. 

Jacob Galili 

Department of Otorhinolaryngology, 

Head and Neck Surgery

Lillebaelt Hospital

University Hospital of Southern 

Denmark, 

Beriderbakken 4

Vejle

Denmark

Tel: +45 79405994

E-mail: jacob@galili.dk

ISSN: 2589-5613 / ©2021 The Author(s). This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other 
third party material in this article are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the mate-
rial is not included under the Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. 
To view a copy of this license, visit http://creativecommons.org/ licenses/by/4.0/

Design, analysis and expert manuscript review.

Availability of data and materials
Not applicable.

Conflict of interest
All authors declare no conflict of interest.


