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Abstract

Background: Sneezing is an almost universal daily phenomenon as a reflex to evacuate irritants from the nasal cavities.
An autonomic-controlled buildup of intrathoracic pressure against a closed glottis followed by sudden release results in a
burst of | kPa of air through the upper airway. Active intervention to limit a sneeze can be deleterious. Closure of the airway
during a sneeze can result in over 20 times the airway pressures resulting in a variety of untoward events. This review
summarizes all reported injuries that occurred as the result of a sneeze.

Objective: The objective of this review is to summarize the risks of closed-airway sneezing and determine if there are any
trends which can help understand such injuries.

Methods: A comprehensive literature review was performed from 1948 to 2018 to identify all reports of sneeze-related
injuries. Information was compiled from reports to gain insights into comorbidities and risk factors for sneeze injuries.
Results: There were 52 unique reports of sneeze-related injuries in the literature that were categorized into 6 areas of
injury: intrathoracic, laryngeal/pharyngeal, ocular/orbital, intracranial/neurological, otologic, and other. The mean age of
subjects who suffered a sneeze injury was 40 years old (range: 15-84 years), with 81% being male gender. Thirty percent
had a risk factor for injury of prior trauma (5) or respiratory compromise (5).

Conclusion: A variety of injuries can occur during a sneeze, especially when a closed-airway sneeze is attempted, and high
Valsalva pressure is transmitted to the other systems. Men are more at risk for these injuries with the majority occurring in
patients with no known risk factor. When triggered, a sneeze should be allowed to proceed without intervention to prevent
associated injuries.

Keywords
sneeze, sneezing, injury, Valsalva, airway, trauma

upper airway. A simultaneous elevation of the tongue
forces air out of the nose at speeds close to 30 m/s.
The closed-airway sneeze results from a voluntary
effort to suppress the sneeze and limit the audible rush
of air through the nasal cavities. Active closure of both
the oral cavity and nasopharynx results in airway pres-

Introduction

Sneezing is a universal, involuntary human nerve reflex
function that can be caused by a number of local irri-
tants, chronic inflammatory diseases, and other stimuli.
Intranasal triggers that induce a sneeze can include

mucus, infectious pathogens, dust, allergens, or particu-
late/chemical irritants. These foreign substances can
cause local irritation, stimulation of the trigeminal
system, or prevent laminar airflow resulting in a trigger
to sneeze.

Once the sneeze has been triggered, release of the neu-
rotransmitter histamine sends a signal from the trigem-
inal nerve to the brainstem causing a coordinated deep
inspiration with pressure built-up against a closed glot-
tis.! Coordinated opening of the glottis with contraction
of thoracic musculature releases the pressure through the

sures close to 20 times the normal sneeze.”> Transmission
of pressures to other parts of the body results in the
potential for a variety of injuries. Although these injuries
are rare and presented in the literature as individual case

IDepar‘tment of Otolaryngology — Head and Neck Surgery, Boston
University School of Medicine, Boston, Massachusetts
Corresponding Author:

Michael Platt, 830 Harrison Ave, FGH 4, Boston, MA 02446, USA.
Email: miplatt@bu.edu


mailto:miplatt@bu.edu
http://us.sagepub.com/en-us/journals-permissions
http://dx.doi.org/10.1177/1945892418823147
journals.sagepub.com/home/ajr
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1945892418823147&domain=pdf&date_stamp=2019-01-08

332

American Journal of Rhinology & Allergy 33(3)

reports, there has been no systematic review of sneeze
injuries. This study compiles all data from sneeze injuries
to help understand the risk factors and nature of
sneeze injuries.

Methods

A comprehensive literature search was performed using
PubMed and ResearchGate databases from 1945 to July
9, 2018. Identification of all reports of sneeze-related
injuries was performed using the following keyword
searches: sneeze injury, sneeze related injury, sneeze
caused injury, sneeze after surgery, sneeze pain, sneeze
trauma, sneeze retinal, sneeze fracture, sneeze laryngeal
fracture, sneeze orbit, sneeze pneumothorax, sneeze
intercostal, sneeze aortic dissection, sneeze pneumome-
diastinum, sneeze spontaneous, sneeze and hernia, and
sneeze orbital emphysema. All identified references were
reviewed for details relating to the clinical scenario.
Demographic information, details of the injury, and out-
comes were compiled. Descriptive statistics were ana-
lyzed to identify trends in injuries.

Results

There were 52 unique reports of sneeze-related injuries in
the literature since 1945 (Table 1). The mean age of
subjects who suffered a sneeze injury was 40 years old
(range: 15-84 years). Of the 47 cases that reported the
gender of the patient, 81% (38) were male and 19% (9)
were female (Table 2). Comorbid conditions included
hypertension, obesity, asthma, cigarette smoking, previ-
ous facial or ocular trauma, and respiratory tract infec-
tions. Those 10 patients with prior trauma (5) or
respiratory infections (5) were thought to have factors
at the site of airway injury that predisposed them
to barotrauma during Valsalva. The majority of cases
(65%) did not have an identifiable risk factor for injury.

The sites of injury were classified according to anatom-
ical location: ocular/orbital> "> (27%), intrathoracic'®=®
(25%), intercranial/neurological”*® (19%), laryngeal/pha-
ryngeal®® *  (13%), otologic*®*® (6%), and other* >3
(10%) (Figure 1). There were 15 cases orbital/ocular
injury: orbital subcutaneous emphysema® '35 (10),
orbital blow-out fracture”'® (2), retrobulbar hematoma'?
(1), trochlear nerve paresis® (1), and decreased retinal
artery perfusion® (1). Of these cases, 29% had prior facial
trauma and the remainder did not have a known risk factor
for orbital injury.

Cases of intrathoracic injury precipitated by a sneeze
included pneumomediastinum'®2**>2° (4), rib frac-
ture>*?® (2), diaphragmatic tear*** (2), thoracic lung
herniation'®*! (2), pneumothorax'® (1), basal pleural
effusion®® (1), and cervico-mediastinal hematoma?®’ (1).
Forty-six percent of thoracic injuries occurred in

patients who had a known lung disorder, and 82% of
thoracic injuries were reported in male patients.

There were 7 cases reported of laryngeal/pharyngeal
trauma which included laryngeal cartilage fracture®®*
(2), piriform sinus perforation*” (1), vocal fold hemato-
ma****4> (3) and retropharyngeal hemorrhage*' (1).
All of these case reports were for male patients aged
30 to 45 years.

There were 10 cases of intracranial/neurological
injury after sneezing which included pneumocephalus®®
(1), cerebral venous thrombosis®**® (2), vertebral
TIA® (1), migraine trigger®=° (2), transient ischemic
attack®® (1), spinal epidural hematoma®**’ (2), and
upper cervical infarction®' (1). Sixty percent of these
cases were in male patients.

There were 3 otologic cases identified in the literature.
One patient experienced sudden sensorineural hearing
loss,*® 1 patient developed a perilymphatic fistula of
the round window,*® and 1 case described a patient
who developed vertigo and headache.*’ Other injuries
included aortic dissection**>* (2), acute myocardial
infarction (1), subcutaneous emphysema over the fron-
tal sinus,® and dental implant displacement into the
maxillary sinus.>’!

Discussion

Sneeze injuries are rare events but can be life-
threatening. An exact calculation of the incidence and
risk factors of sneeze injury is not possible due the very
rare occurrence, resulting in case reports to better under-
stand the phenomenon. This review identified 52 unique
cases of sneeze injury that were seen in multiple organ
systems. Transmission of Valsalva pressure during a
sneeze has resulted in intracranial, intrathoracic,
ocular, laryngeal, otologic, and vascular complications.
The majority of cases occurred in patients who did not
have a known risk factor for injury related to the sneeze,
whereas 30% did have risk factors which included facial
trauma, lung disease, and cardiac comorbidities.

Boyle’s law states the inverse relationship between
pressure and volume. During a sneeze, the high volume
in the lungs against a closed glottis translates to high
pressure as the glottis opens. However, many people
do not like sneezing in public, whether due to the dis-
ruptive noise, perception of illness, or mere habit. While
attempting to hold in a sneeze, the intrathoracic pressure
gradient does not simply vanish. The pressure is rerouted
or transmitted to the soft tissues resulting in a Valsalva
maneuver with potential for many of the injuries and
complications seen in this review.

The normal amount of pressure generated during
the production of a sneeze is very large. On average,
the pressure generated in the nasal airway by a sneeze
is about 1 kPa (<1200 Pa).” However, when holding
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Table I. Cases of Sneeze Injuries (1945-2018).
Category Citation Injury Gender  Age Comorbidity
Intrathoracic Karangizi et al.?® Diaphragmatic and intercostal muscle tear M 69 Concurrent lower
respiratory
tract infection
Mitsakos et al.?® Fractures to the sternum and ribs M 26
Jiich et al.* Fractured rib, diaphragmatic rupture, and M 72 Respiratory infection
chest wall hernia
Bhardwaj et al.'® Thoracic lung herniation M 63 Obesity, 40-year
smoking history, and
hypertension
Bourne'’ Asymptomatic bilateral spontaneous M 15
pneumothorax
Tewfik et al.'® Pneumomediastinum and cervicofa- NA NA
cial emphysema
Turner and Benton'? Crepitus, interstitial emphysema, and pneu- NA 33 Upper respiratory
mocephalus without pneumothorax tract infection
Dechambre et al.? Pneumomediastinum M 35 Smoking history and
upper respiratory
tract infection
Law et al.2 Bilateral cervical subcutaneous emphysema M 20 Chronic rhinitis
spreading to supraclavicular fossae and
pneumomediastinum
Souza et al.?° Pneumomediastinum M 37
Garcia-Tirado et al.2 Bilateral basal pleural effusion and left latero- F 60 Hypertension, dyslipi-
cervical-supraclavicular collection extending demia, and
to all mediastinal compartments hypothyroidism
Macdonald and Kelly?’ Cervico-mediastinal hematoma F 58
Brock and Heitmiller?' Thoracic lung hernia M 44 Obese and smok-
ing history
Laryngeal/ Quinlan* Thyroid cartilage fracture M 44 -
Pharyngeal Morvan et al.*? Perforated piriform sinus M 30 -
Faden et al.>’ Laryngeal fracture M 38
Reuther and Weissbrod**  Hematoma of the left true vocal fold and M 30s
laryngeal surface of the epiglottis
Forner et al.* Laryngeal injury and subcutaneous emphyse- M 33
ma right vocal cord hematoma extending
into the immediate anterior subglottis
Santamaria et al.* Left vocal fold hematoma and left complete M 36
and nondisplaced parasagital fracture of
thyroid cartilage
Genovesi and Simmons*' Spontaneous retropharyngeal hemorrhage M NA Polycythemia vera and
taking anticoagulants
Ocular/Orbital  Gauguet et al.'? Orbital wall fracture, herniation of orbital fat, M 15 Ocular trauma—right
and orbital emphysema medial orbital
wall fracture
Akyol et al.® Blow-out orbital fracture M 32
Roselle and Herman® Acute orbital swelling and crepitus F 84
Khader and AbduI-BaqiI3 Ecchymosis of the right eye, pressure in the M 38
right orbit, and periorbital swelling
Kogak et al."* Unilateral orbital emphysema M 30 Minor orbital trauma
2 days earlier
that required no
medical care
Chiu et al.'° Orbital subcutaneous emphysema M Middle-
aged

(continued)
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Table I. Continued.

Category Citation Injury Gender  Age Comorbidity
Reeves et al."” Subcutaneous emphysema M 19 Blow-out fracture—
ocular trauma
Andreoli et al.* Trochlear nerve paresis M 32 Craniotomy for aneu-
rysm 6 months prior
Transient decreased perfusion to right central M 52
retinal artery and afferent papilary defect
Deveer et al." Retrobulbar hematoma F 31
Sen and Chaturvedi® Orbital emphysema M 39
Ababneh® Orbital, subconjunctival, and subcutane- M 16 Blunt trauma to left
ous emphysema orbit hours before
the sneezing episode
Yilmaz et al.” Blow-out fracture of right orbital floor which M 18
led to orbital emphysema and herniation of
the orbital soft tissue
Birkent et al.” Orbital emphysema and pneumocephalus NA NA
Intracranial/ Yun-xu et al.*® Diffuse pneumocephalus M 26 Brain trauma
Neurological Stokes et al.3® Dizziness, double-vision, headache, muscle M 35
weakness, and ataxia
Rottger et al.*? Instantaneous headache that lead to cerebral F 18 Oral contraceptives
venous thrombosis
Fonseca et al.*° Cerebral venous thrombosis F 41 Oral contraceptives
Stétkarova et al.>* Lower thoracic and back pain, urinary reten- F 64 Hypertension, aspirin
sion, and severe parapresis
Wu et al.*’ Spinal epidural hematoma M 24
van Oosterhout and Haan*® Migraines without aura M 28
Alvarez et al.?’ Heminasal pain attacks with typical NA NA
migraine features
Harrison?? Transient ischaemic attacks—50% stenosis on M 50 Facial palsy recorded
the left and 90% stenosis on the right during
previous week
Gutowski et al.3! Upper cervical infarcation in the region sup- M 35 History of
plied by the left posterior spinal artery cigarette smoking
Otologic Whitehead*® Sudden sensorineural hearing loss with frac- NA NA
ture of the stapes footplate
Comacchio and Mion*® Perilymphatic fistula of the round window F 52
Garry and Forrest-Hay*’ Headache and vertigo M 32 History of neck trauma
Other Hirsch et al.>° Subcutaneous emphysema M 18 Acute frontal sinusitis
Procacci et al.”' Discharged a dental implant F 63
Baydin et al.*’ Aortic dissection M 51 Hypertension
Therrien et al.>? Acute myocardial infarction M 34 Asthma, nasal
polyposis, high
cholesterol, and
cigarette smoking
Upadhyaya and Large53 Type B thoracic aortic dissection M 57 Asthma and gout

Abbreviations: F, female; M, male; NA, not available.

in a sneeze, that pressure can be magnified from any-
where between 5 and even 24 times that of a normal
sneeze.”>* This review identified that the majority of
cases of sneeze injury were seen in men. The increased
lung volume in men® and subsequent increased pres-
sure can explain why men are more at risk for
sneeze injuries.

The amount of pressure exuded on the different parts
of the body during a suppressed sneeze can greatly vary
based on whether the nose alone is blocked, the mouth
alone is blocked, or both are blocked. In a study done by
Gwaltney et al., it was found that during 18 different
normal sneezing bouts, the mean intranasal pressure
was 0.613+0.507 kPa, but there was a huge increase
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Table 2. Summary of Demographical Data for Sneeze Injuries.

Gender
Male Female
N? 38 9
Mean age (range)® 36 (15-72) 52 (18-84)
Comorbid risk factor 21 3
Site of injury
Intrathoracic 9 2
Laryngeal/pharyngeal 7 0
Orbital/ocular I 2
Intracranial/neurologic 6 3
Otologic I |
Other 4 |

?Gender not reported for 5 cases.
PAge not reported for 2 cases.

in transient intranasal pressure that can be disseminated
to other areas causing injury when suppressed.>*
Sneezing with a closed mouth resulted in nasal pressures
of 17.4+49 kPa In another study done by
Rahiminejad et al., computed tomography scans were
used to simulate airway pressure and volume flow.
They found that sneezing with the mouth closed results
in a nasal pressure that is more than 6 times greater than
a normal sneeze, reaching up to 21.8 kPa.? These large
jumps in pressure make suppressing a sneeze potential-
ly dangerous.

Prevention of sneeze injury can only be extrapolated
from the case reports and airway data. Holding in a
sneeze should be avoided to prevent massive Valsalva
pressures. Reduction of sneezing is also desired for
chronic inflammatory diseases; but in a healthy state,

Figure |. Anatomical regions of sneeze-related injuries were reported.
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sneezing is an important defense mechanism to clear
the airway.

Conclusion

A variety of injuries can occur during a sneeze, especially
when a closed-airway sneeze is attempted. Men are
thought to be more at risk due to the increased lung
volumes and pressures. The high Valsalva pressure gen-
erated during a closed sneeze can be transmitted to the
upper airway, lower airway, cranial vault, orbit, ear, and
vascular system. Risk factors for sneeze injury were pre-
sent in only 30% of cases, highlighting the rare but
potential risk to all people who sneeze. When triggered,
sneezing should be allowed to proceed without closed-
airway intervention to prevent associated injuries.
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