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Risk Factors for Rebleeding After Successful Rapid Rhino Packing
in Epistaxis Patients
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Department of Otorhinolaryngology-Head and Neck Surgery, Bundang Jesaeng General Hospital, Daejin Medical Center,
Seongnam, Republic of Korea

Background and Objectives: Epistaxis is one of the most common emergencies in otolaryngology, and the recently developed Rapid
Rhino nasal pack, a balloon-type nasal packing device, is widely used in emergency departments. Rebleeding after initial treatment in-
creases patients’ discomfort and medical costs. The aim of this study was to investigate risk factors for rebleeding in patients treated with
Rapid Rhino packing.

Methods: In this retrospective study, 93 patients with epistaxis treated with Rapid Rhino from January 2020 to November 2022 were
divided into the well-controlled group (39 patients) and the rebleeding group (54 patients), and the baseline characteristics, management
methods, and complications were compared between these groups. The rebleeding group was divided according to whether patients
experienced a single episode of rebleeding (38 patients) or multiple rebleeding episodes (16 patients), and the differences between these
two groups were compared.

Results: Oral anticoagulation therapy was associated with a higher risk of rebleeding after Rapid Rhino packing (odds ratio [OR]=

8.41, p=0.047). A history of nasal surgery was associated with multiple rebleeding (OR=22.55, p=0.009). Age, sex, the management
method, complications, and the site of bleeding were not found to be related to rebleeding.

Conclusion: Patients with rebleeding after Rapid Rhino nasal packing had a higher rate of concurrent oral anticoagulation therapy. A
history of nasal surgery was strongly associated with multiple episodes of rebleeding. A detailed medical history can be important for

assessing the risk of rebleeding in epistaxis patients treated with Rapid Rhino packing.
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INTRODUCTION

Epistaxis is one of the most common emergencies in otolar-
yngology, with approximately 60% of the population experi-
encing it at least once in their lifetime. In most cases, bleeding
is controlled without special treatment. However, 5% to 10%
of patients may require medical intervention [1,2]. There are
various methods of controlling epistaxis, such as manual com-
pression, nasal packing, electrocautery, and vascular emboli-
zation. An appropriate method should be selected according
to the patient’s condition [3].
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Several temporary nasal packing devices have recently been
developed that can be conveniently used for patients with epi-
staxis in the emergency department. The Rapid Rhino (Smith
& Nephew Inc., Austin, TX, USA; approved by the US Food
and Drug Administration) is a nasal tamponade device that is
inserted into the bleeding nasal cavity, inflated, and removed
after 24-72 hours (Fig. 1). The Rapid Rhino device avoids in-
tense pain and prevents the possibility of chondronecrosis
due to excessive electrocauterization [4,5]. Although Rapid
Rhino and similar devices are easy to use without special equip-
ment, their disadvantage is the risk of rebleeding. In previous
studies, Rapid Rhino showed a similar rebleeding risk to Mero-
cel [6], but treatment failure was more common than for oth-
er treatment methods that directly target the bleeding vessel,
such as electrocauterization or surgery [7]. Multiple visits to
the hospital due to rebleeding are inconvenient for patients
and increase the burden of medical expenses; therefore, it is
important to identify and prevent factors that affect rebleed-
ing. However, no previous study has been conducted on re-
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bleeding after Rapid Rhino treatment, and knowledge on this
issue is insufficient.

In this study, we aimed to identify risk factors associated
with rebleeding in patients treated with Rapid Rhino.

METHODS

Subjects

The data of patients with epistaxis who visited the emer-
gency department at our secondary-referral hospital from
January 2020 to November 2022 were reviewed retrospec-

tively. No pediatric epistaxis patients visited during this peri-
od. In this study, patients who underwent Rapid Rhino nasal
packing in the emergency department and visited the otolar-
yngology outpatient clinic 24 to 72 hours later for packing re-
moval were included. Patients with traumatic epistaxis and
those lost to follow-up or with incomplete medical records
were excluded. In addition, patients who were immediately re-
ferred to the otolaryngology department because bleeding
continued even after Rapid Rhino insertion in the emergen-
cy department were excluded. The clinical features of these
patients are presented in the Supplementary Table 1 (in the
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Fig. 1. A schematic diagram of the management flow of epistaxis patients and participant selection process in this study.
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online-only Data Supplement). The included patients were
divided into two groups according to hemostasis results: the
well-controlled group included those without further bleed-
ing after Rapid Rhino packing removal at the outpatient clin-
ic, while the rebleeding group included cases in which addi-
tional treatment was required due to continued bleeding after
packing removal or delayed bleeding occurred within 1 week
after removal. Within the rebleeding group, patients were fur-
ther divided according to whether they visited the outpatient
clinic twice or more within 1 month due to multiple bleeding
events (the multiple rebleeding group) or they did not visit
again after the first rebleeding event (the single rebleeding
group). A flowchart of the study is shown in Fig. 1. This study
was approved by the Institutional Review Board of Bundang
Jesaeng General Hospital (approval number 2022-07-002).
The requirement for informed consent was waived due to the
retrospective nature of the study.

Management

Rapid Rhino products vary from 45 mm to 90 mm in length.
Since our hospital uses a single size of 75 mm for adult pa-
tients, all patients included in this study received a 75-mm
Rapid Rhino. The surface of the device is coated with a lubri-
cant and carboxymethylcellulose, which induces platelet ag-
gregation. When air is injected through an attached pressure
cuff, the device gently compresses the nasal mucosa to stop
bleeding [8].

In this study, Rapid Rhino treatment was performed as fol-
lows. First, after sufficiently soaking the product in sterilized
water, it was inserted parallel to the nasal floor. When the de-
vice was properly inserted into the desired position, it was in-
flated by injecting 4 mL to 5 mL of air into the pressure cuff.
The amount of air was controlled by manipulating the pres-
sure in the cuff (Fig. 2). All patients were observed for 30 min-
utes and returned home only when no further bleeding was
confirmed. If persistent bleeding was observed, the patient
was immediately referred to an otolaryngologist. Patients who
returned home after successful initial treatment were asked

to visit an otolaryngology outpatient clinic 24 to 72 hours later
for nasal packing removal (Fig. 1).

Clinical information

The patients’ demographic and clinical data, including age,
sex, comorbidities, history of epistaxis and nasal surgery, an-
ticoagulant or antiplatelet use, and blood pressure measured
at the emergency department visit were collected. Treatment
data, including the time to removal of nasal packing, number
of bleeding episodes, time to event of rebleeding, treatment
method of the second bleeding event, adverse events, and
bleeding focus, were also collected and analyzed.

Statistical analysis

Data are presented as mean valueststandard deviation. All
statistical analyses were performed using SPSS version 24
(IBM Corp., Armonk, NY, USA). The chi-square test, Fisher
exact test, and independent t-test were used for comparisons
between two groups. Odds ratios (ORs) were obtained with
95% confidence intervals (CIs) using logistic regression anal-
ysis. A two-sided p-value <0.05 was considered statistically
significant.

RESULTS

Rebleeding occurred in 54 of 93 patients. The characteris-
tics of the well-controlled group and the rebleeding group are
shown in Table 1. There were no significant differences be-
tween the two groups in sex, age, location of bleeding, blood
pressure, time to packing removal, comorbidities, and histo-
ry of epistaxis and nasal surgery. The number of patients tak-
ing oral anticoagulants was 1 (2.6%) in the well-controlled
group and 10 (18.5%) in the rebleeding group (p=0.022). The
adjusted OR was 8.41 (95% CI, 1.03-68.78; p=0.047), mean-
ing that patients in the rebleeding group were 8.41 times more
likely to take oral anticoagulants than patients in the well-con-
trolled group (Table 2). There was no significant difference
between two groups in the use of antiplatelets.

Fig. 2. Utilization of a Rapid Rhino nasal pack. A: Soak the device in sterile water for 30 seconds. B: Insert along the nasal floor. C: Inflate
the balloon with air. D: Tape to the patient’s cheek. Remove after 24—72 hours.
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Table 1. Baseline characteristics and outcomes of the study groups

Variables Total (n=93) Rebleeding
Well controlled (n=39)  Rebleeding (n=54) p-value
Age (yr) 61.3+18.5 59.7£19.9 62.4+17.4 0.489
Sex 0.564
Male 65 (69.8) 26 (66.7) 39 (72.3)
Female 28 (30.2) 13 (33.3) 15 (27.7)
History of epistaxis 15(16.1) 3(7.6) 12(22.2) 0.086*
History of nasal surgery 8 (8.6) 2(5.1) 6(11.1) 0.461*
Rhinoplasty 1 1 0
Septorhinoplasty 1 1 0
Septoturbinoplasty 4 0 4
Endoscopic sinus surgery and septoturbinoplasty 1 0 1
Unknown 1 0 1
Location 0.796
Right 51 (54.8) 22 (56.4) 29 (53.7)
Left 42 (45.2) 17 (43.6) 25 (46.3)
Elapsed time from packing to removal (hr) 40.4+18.1 41.6+17.4 39.5£18.7 0.589
SBP in ED (mm Hg) 155.4+22.9 153.6+21.9 156.6+£23.8 0.534
DBP in ED (mm Hg) 94.6+18.4 94.8+18.6 94.4+18.4 0.904
Hypertension 31(33.3) 14 (35.9) 17 (31.5) 0.656
Diabetes mellitus 5(5.4) 1(2.6) 4(7.4) 0.395*
Cardiovascular disease 17 (18.3) 5(12.8) 12 (22.2) 0.247
Malignancy 2(2.2) 0(0) 2(3.7) 0.508*
Respiratory disease 2(2.2) 1(2.6) 1(1.9) >0.999*
Chronic liver disease 2(2.2) 1(2.6) 1(1.9) >0.999*
Anticoagulants 11 (11.8) 1(2.6) 10 (18.5) 0.022*
Antiplatelets 21 (22.6) 7(17.9) 14 (25.9) 0.364
Complications 7 2 (5.1) 5(9.3) 0.695*
Nasal septal perforation 2 2 0
Nasal synechia 3 0 3
Septal perforation and synechia 1 0 1
Admission for bleeding control under general 1 0 1

anesthesia

Data are presented as the mean+SD or n (%). *p-value for the Fisher exact test. SBP, systolic blood pressure; ED, emergency department;

DBBP, diastolic blood pressure

The rebleeding group was divided into the multiple rebleed-
ing group and the single rebleeding group according to the
number of bleeding episodes, and the characteristics of the
two groups are shown in Table 3. There were no significant
differences in sex, age, location of bleeding, blood pressure in
the emergency department, or comorbidities between the two
groups, and no difference in the history of taking anticoagu-
lants and antiplatelet drugs. In the multiple rebleeding group,
five patients (31.3%) had undergone nasal surgery in the past,
and in the single rebleeding group, one patient (2.6%) had a
history of nasal surgery (p=0.007). The adjusted OR was 22.55
(95% CI, 2.17-234.35; p=0.009) (Table 4). Of the five patients
who had nasal surgery in the multiple rebleeding group, three

underwent septoturbinoplasty, one underwent septoturbino-
plasty with endoscopic sinus surgery, and one patient did not
remember the name of the surgical procedure. The elapsed
time after surgery ranged from 4 years to 11 years. In the sin-
gle rebleeding group, one patient underwent septoturbino-
plasty two months prior to bleeding.

Forty-one patients (75.9%) in the rebleeding group under-
went electrocautery at the first rebleeding. The bleeding focus
in 36 patients (66.7%) in the rebleeding group was the anteri-
or nasal septum. There were no significant differences between
the two groups in the treatment method or bleeding focus at
the first rebleeding episode (Table 3).
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Table 2. Odds ratios for rebleeding according to each factor compared to the well-controlled group

. Crude model Adjusted model
Variables
OR 95% CI p-value OR 95% CI p-value
Sex (male vs. female) 0.77 0.32-1.88 0.565
Age (1yr) 1.01 0.99-1.03 0.485
SBP in the ED (1 mm Hg) 1.01 0.99-1.02 0.530
DBP in the ED (1 mm Hg) 1.00 0.98-1.02 0.903
Packing time (1 hr) 0.99 0.97-1.02 0.585
Hypertension (no vs. yes) 0.82 0.34-1.96 0.656
Anticoagulants (no vs. yes) 8.64 1.06-70.60 0.044 8.41 1.03-68.78 0.047
Antiplatelets (no vs. yes) 1.55 0.56-4.30 0.400
History of nasal surgery (no vs. yes) 2.31 0.44-12.12 0.321
History of epistaxis (no vs. yes) 343 0.90-13.11 0.072

OR, odds ratio; CI, confidence interval; SBP, systolic blood pressure; ED, emergency department; DBP, diastolic blood pressure

DISCUSSION

Epistaxis is a relatively common condition and is self-limit-
ing in most cases. However, rebleeding after initial treatment
increases patients’ discomfort and the burden of medical ex-
penses [9]. Among the newly developed convenient hemostat-
ic products, Rapid Rhino is increasingly used in emergency
departments, but the risk of rebleeding is relatively high due
to blind insertion of the device [7]. The purpose of our study
was to identify risk factors for rebleeding in patients treated
with Rapid Rhino.

In this study, oral anticoagulation therapy was associated
with an increased risk of rebleeding. However, the relation-
ship between antiplatelet medication history and rebleeding
was not significant. Anticoagulants are commonly prescribed
to prevent thromboembolism in patients with cardiovascular
disease, and previous studies have also identified anticoagu-
lant use as a risk factor for rebleeding. It has been reported that
patients taking anticoagulants have a high risk of recurrent
epistaxis, longer hospital stays, and difficulties in hemostasis
[10,11]. Consistent with the results of this study, Abrich et al.
[11] reported that warfarin increased the risk of recurrent
bleeding, while aspirin did not.

Other demographic factors, including age, sex, and comor-
bidities (e.g., hypertension) were not associated with rebleed-
ing in this study. The relationship between high blood pres-
sure and epistaxis has long been a matter of debate, and recent
studies have suggested that high blood pressure increases the
risk of recurrent epistaxis and massive bleeding [11-15]. The
mechanism has been explained as an increase in nasal venous
pressure due to atherosclerotic changes in patients with hy-
pertension. In this study, neither systolic nor diastolic blood
pressure was correlated with rebleeding, unlike previous stud-
ies. This discrepancy may have been due to the small number

of subjects or a lack of accurate data, as the patients’ blood
pressure was measured only once in the emergency depart-
ment. Previous studies have not established a clear relation-
ship between age and rebleeding. While Liao et al. [12] re-
ported that the risk of intractable epistaxis increased with age,
Abrich et al. [11] and Ando et al. [16] found no association
between age and rebleeding. In our study, the proportion of
male patients was higher in the multiple rebleeding group
than in the other groups, but there was no statistically signifi-
cant difference. This result might have been due to the small
number of patients, but in addition to this, the relationship
between sex and rebleeding has not been clearly established.
While Kallenbach et al. [17] reported that men were readmit-
ted for nosebleeds more frequently than women, Abrich et al.
[11] found no significant sex difference in the recurrence of
bleeding.

In this study, a history of nasal surgery was more frequent
in the multiple rebleeding group than in the single rebleed-
ing group. Most cases of postoperative bleeding after sinona-
sal surgery occur within a few days, and delayed bleeding is
known to occur within an average of 3 weeks [18]. Surgery it-
self may not be a direct cause of bleeding, given that patients
in this study underwent surgery at least 2 months and up to
11 years prior to bleeding. However, a previous study by Se-
idel et al. [19] reported that the frequency of epistaxis was
higher in patients with sinusitis or rhinitis, and in this study,
four out of five patients with a history of nasal surgery in the
multiple rebleeding group underwent septoturbinoplasty
and/or endoscopic sinus surgery. Considering previous stud-
ies [20,21] showing that nasal discharge symptoms persisted
in some patients even after septoturbinoplasty or endoscopic
sinus surgery, an association between remaining sinonasal
disease and rebleeding can be considered [19].

This study has several limitations. First, Rapid Rhino was
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Table 3. Comparison of baseline characteristics and outcomes between the multiple rebleeding group and the single rebleeding group

Variable Rebleeding Number of rebleeding episodes
group (n=54) Single, 1 (n=38) Multiple, >2 (n=16) p-value
Age (yr) 62.4+17.4 63.3£18.2 60.4+15.8 0.394
Sex 0.508*
Male 39 (72.3) 26 (68.4) 13 (81.3)
Female 15 (27.7) 12 (31.6) 3(18.7)
History of epistaxis 12 (22.2) 11 (28.9) 1(6.3) 0.084*
History of nasal surgery 6(11.1) 1(2.6) 5(31.3) 0.007*
Septoturbinoplasty 4 1 3
Endoscopic sinus surgery and septoturbinoplasty 1 0 1
Unknown 1 0 1
Location 0.772*
Right 29 (53.7) 21 (55.3) 8 (50.0)
Left 25 (46.3) 17 (44.7) 8 (50.0)
Elapsed time from packing to removal (hr) 39.5+18.7 40.9+20.0 36.1+15.2 0.629
SBP in ED (mm Hg) 156.6+23.8 153.9+24.7 163.1£20.4 0.116
DBP in ED (mm Hg) 94.4+18.4 92.0+17.5 99.9+20.0 0.247
Hypertension 17 (31.5) 11 (28.9) 6 (37.5) 0.540*
Diabetes mellitus 4(7.4) 3(7.9) 1(6.3) >0.999*
Cardiovascular disease 12 (22.2) 10 (26.3) 2(12.5) 0.474*
Malignancy 2(3.7) 1(2.6) 1(6.3) 0.509*
Respiratory disease 1(1.9) 1(2.6) 0(0) >0.999*
Chronic liver disease 1(1.9) 0(0) 1(6.3) 0.296*
Anticoagulants 10 (18.5) 7 (18.4) 3(18.8) >0.999*
Antiplatelets 14 (25.9) 10 (26.3) 4(25) >0.999*
Complications 5(9.3) 2(5.2) 3(18.8) 0.148*
Septal perforation 0 0 0
Synechia 3 2 1
Septal perforation and synechia 1 0 1
Admission for bleeding control under general 1 0 1
anesthesia
Treatment of first rebleeding
Electrocauterization 41 (75.9) 31 (81.6) 10 (62.5) 0.134
Nasal packing 9 (16.7) 5(13.2) 4(25) 0.425*
Rapid rhino 4 4 0
Merocel 2 0 2
Surgicel 3 1 2
Chemocauterization with Albothyl 2(3.7) 126) 1(6.3) 0.509*
(policresulen solution)
Observation 2(3.7) 1(2.6) 1(6.3) 0.509*
Bleeding focus of rebleeding
Anterior septum 36 (66.7) 25 (65.8) 11 (68.8) 0.833
Posterior septum 4(7.4) 4(10.5) 0(0) 0.306*
Middle turbinate 1(1.9) 2 (5.3) 2(12.5) 0.573*
Inferior turbinate 2(3.7) 2(5.3) 0(0) >0.999*
Middle meatus 1(1.9) 0(0) 1(6.3) 0.296*
Inferior meatus 5(9.3) 4(10.5) 1(6.3) >0.999*
Unknown 2(3.7) 1(2.6) 1(6.3) 0.509*

Data are presented as the mean+SD or n (%). *p-value for the Fisher exact test. SBP, systolic blood pressure; ED, emergency department;
DBP, diastolic blood pressure
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Table 4. ORs for multiple rebleeding for each factor compared to the single rebleeding group

. Crude model Adjusted model
Variables
OR 95% CI p-value OR 95% CI p-value
Sex (male vs. female) 050  0.12-2.09 0.342
Age (1yr) 0.99 0.96-1.02 0.584
SBP in the ED (1 mm Hg) 1.02 0.99-1.04 0.199 1.02 0.99-1.05 0.102
DBP in the ED (1 mm Hg) 1.02 0.99-1.06 0.153
Packing time (1 hr) 099  0.95-1.02 0.386
Hypertension (no vs. yes) 147  0.43-5.05 0.538
Anticoagulants (no vs. yes) 1.02  0.23-4.58 0.977
Antiplatelets (no vs. yes) 093  0.24-3.57 0.920
History of nasal surgery (no vs. yes) 16.82  1.77-159.58  0.014 2255  2.17-23435  0.009
Treatment of first rebleeding (electrocautery vs. others) 0.38  0.10-1.39 0.141
Bleeding focus (anterior septum vs. other parts) 1.14 0.33-4.00 0.833

OR, odds ratio; CI, confidence interval; M, male; E, female; SBP, systolic blood pressure; ED, emergency department; DBP, diastolic

blood pressure

inserted as an initial treatment, so the bleeding focus could
not be evaluated. Therefore, we could not confirm the results
of previous research reporting that the risk of rebleeding was
higher in cases of posterior bleeding or unclear bleeding points
than in cases of anterior bleeding [16,22]. Second, differences
in cuff pressure applied to each patient may have affected he-
mostasis outcomes. Mackeith et al. [23] reported that the in-
tranasal pressure varied among patients even when the same
amount of air was injected. Conducting a follow-up study with
the same cuff pressure, considering individual intranasal an-
atomical differences, would be helpful for evaluating the risk
of rebleeding according to each patient’s characteristics. Third,
the number of study subjects was relatively small (n=93), which
may have been insufficient to detect statistically significant
relationships for previously reported risk factors such as age,
heart disease, and hypertension [11,22]. Large-scale studies
are needed in the future. A prospective, randomized controlled
study comparing the efficacy and safety of Rapid Rhino ver-
sus otolaryngological management would also be needed to
clarify the clinical impact of this study.

The strength of this study is that it is the first study on re-
bleeding after treatment with Rapid Rhino, a temporary pack-
ing device that is increasingly used. A prospective study com-
paring Rapid Rhino packing with other hemostasis methods
in patients taking anticoagulants and a history of nose sur-
gery, which were shown to be significant risk factors for re-
bleeding in this study, would be meaningful.

In conclusion, patients with rebleeding after Rapid Rhino
nasal packing had a higher rate of concurrent oral anticoagu-
lation therapy. A history of nasal surgery was also strongly as-
sociated with multiple episodes of rebleeding. A detailed med-
ical history can be important for assessing the risk of rebleeding
in epistaxis patients treated with a Rapid Rhino.
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Supplementary Table 1. Clinical features of patients who had continuous bleeding despite Rapid Rhino insertion (n=4)

Age (yr) 81 58 60 23
Sex Female Male Female Male

SBP in ER (mm Hg) 168 189 159 148

DBP in ER (mm Hg) 98 132 86 103

Hx of epistaxis No No Yes Yes

Hx of nasal surgery No No No No
Comorbidity Stroke, Parkinson’s disease Hypertension No No
Antiplatelets Yes Yes No No
Anticoagulants No No No No
Bleeding focus Anterior septum Inferior meatus Anterior septum Nasal floor
Treatment Merocel packing Electrocautery Electrocautery Merocel packing

SBP, systolic blood pressure; DBP, diastolic blood pressure; ER, emergency room; Hx, history



