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Orbital emphysema secondary to spontaneous fracture of 
the papyraceous lamina of the ethmoid bone: case report
Enfisema orbital secundário à fratura espontânea da lâmina papirácea do osso 
etmoide: relato de caso
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ABSTRACT

Orbital emphysema is a condition that involves accumulation of air/gas in the orbit. It is often associated 
with blowout fracture of an orbital bone due to its communication with paranasal sinuses. This article 
reports a rare case of orbital emphysema in the absence of trauma, following forceful nose-blowing. A 
detailed anamnesis and a careful physical examination, accompanied by imaging studies, are essential 
to clarify diagnosis and pathophysiological mechanism. In most cases, orbital emphysema is a benign 
condition and resolves spontaneously within 2 weeks. However, it can evolve with signs of orbital 
compartment syndrome such as reflective afferent pupillary defect, elevated PIO, significant proptosis 
and visual compromise. This syndrome is an ophthalmologic emergency that requires immediate 
management through air puncture or lateral orbital canthotomy and cantholysis to avoid serious 
complications.

RESUMO

O enfisema orbital (EO) é uma condição que envolve o acúmulo de ar/gás na órbita. Está frequentemente 
associado à fratura por explosão de um osso orbital devido à sua comunicação com os seios paranasais. 
Este artigo relata um caso raro de enfisema orbital na ausência de trauma, decorrente de uma forte 
assoada de nariz. Anamnese detalhada e exame físico cuidadoso, acompanhados de estudos de 
imagem, são essenciais para esclarecer o diagnóstico e o mecanismo fisiopatológico. Na maioria dos 
casos, o enfisema orbital é uma condição benigna e resolve-se espontaneamente dentro de 2 semanas. 
Contudo, pode evoluir com sinais de síndrome compartimental orbitária, tais como defeito pupilar 
aferente reflexivo, pressão intraocular (PIO) elevada, proptose significativa e comprometimento visual. 
Esta síndrome é uma emergência oftalmológica que requer intervenção imediata através de punção de 
ar ou cantotomia orbital lateral e cantólise para evitar complicações graves.

INTRODUCTION 

Orbital emphysema (OE) is a rare condition in-
volving accumulation of air/gas within the orbit1,2. It 
is often associated with blowout fracture of an orbi-
tal bone, mainly of the medial wall, by blunt trauma 
due to its communication with paranasal sinuses2,3.  

Although emphysema is extremely rare in the absence 
of trauma, nontraumatic OE due to coughing, sneezing, 
nose blowing, as a complication of ophthalmologic, 
otolaryngologic and dental procedures and infection 
by gas producing microorganisms have been descri-
bed1,2. This article reports a case of OE following a 
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spontaneous fracture of the papyraceous lamina of 
the ethmoid bone. Regardless of a history of trauma, 
early recognition of OE is crucial to prevent possible 
vision-threatening complications related to orbital 
compartment syndrome2,3.

CASE REPORT 

A 23-year-old healthy female patient was ad-
mitted at emergency department with a sudden and 
painless left periorbital swelling following forceful 
nose-blowing. Ophthalmologic examination revealed 
swollen upper left eyelid with crepitus at palpation, 
mechanical ptosis, mild conjunctival hyperemia, hy-
potropia and limitation of supraduction in the left 
eye (OS) (Figure 1). Pupils were equal and reactive to 
light, visual acuity (VA) was 20/20 in both eyes (OU), 
intraocular pressure (IOP) was 10mmHg in OU and 
fundoscopy showed no abnormal findings in OU. Or-
bital computed tomography (CT) revealed orbital and 
subcutaneous emphysema and fracture of the papyra-
ceous lamina of the left ethmoid bone (Figure 2). As 
there were no sign of orbital compartment syndrome, 
the patient was treated conservatively. After 7 days, 
the patient became asymptomatic and evolved with 
complete regression of the condition (Figure 3).

DISCUSSION 

OE occurs as a complication of orbital fractures 
involving any of the paranasal sinuses4 and it is a 
rare condition in the absence of trauma2. This case 
describes a spontaneous OE caused by forceful nose-
blowing. Concomitant conditions, such as mucosal 
tears and acute elevated intranasal pressure causes 
a defect in the lamina papyracea, creating a passage 
of air from the sinus ethmoid into the orbital cavity 
and subcutaneous tissue4-6. Orbital fat creates a ball 
valve system by obstructing the exit of air from the 
orbit1,4. This condition is usually observed in elderly 
people since the bones are more predisposed to frac-
ture2. Our patient was young and healthy, which may 
pose a diagnostic challenge. The most important 
differential diagnosis of OE in nontraumatic cases is 
orbital cellulitis, which may contain chemosis, visual 
loss, pain on eye movement and fever, besides the 
unilateral eye swelling1,7. 

A detailed anamnesis and a physical examination 
are essential in patients with acute increased orbital 
volume8, including inspection and palpation of the 
affected region6. The presence of subcutaneous eyelid 
crepitus and subconjunctival air bubbles are signifi-
cant clinical signs for diagnosis6. Also, evaluation of 
ocular motility, visual acuity, light reflex, intraocular 
pressure and fundoscopy are mandatory to judge if a 

Figure 1. First examination.
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Figure 2. Orbital CT.

Figure 3. One week follow up.

urgent management will be necessary3. The clinical 
manifestations can vary from a short increase in eye-
lid volume to proptosis, diplopia, eye pain or complete 
vision loss6. 

CT is useful in locating intraorbital contents and 
can provide the origin of the gas collections, the pa-
thophysiological mechanism and clinical findings1,7. 

The site of OE can be categorized into five compart-
ments: the periorbital subcutaneous (anterior to the 
orbital septum), peribulbar, intraconal retrobulbar, 
extraconal retrobulbar and pterygopalatine fossa, all 
posterior to the orbital septum. The post septal OE 
is associated with more serious injuries, including 
lesion of the optic nerve4. 
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In most cases, OE is a benign condition and re-
solves spontaneously in about 2 days to 2 weeks with 
only conservative treatment4,5. There is no consen-
sus regarding antibiotic prophylaxis, and it is usually 
indicated in cases of contaminating lesions, the pre-
sence of sinusitis or immunosuppressed patients7. 
Patients should be instructed to avoid nose blowing3. 

However, extreme caution is necessary due to 
possible complications resulting in vision loss, such 
as elevated IOP, optic neuropathy and ischemia of the 
central retinal artery2, secondary to high retrobulbar 
pressure and acute orbital compartment syndrome1. 
In such instances, immediate management is essen-
tial, including air drainage with a syringe, a simple 
and quick procedure that can avoid surgical interven-
tion3,9. If this is not effective, lateral orbital cantho-
tomy and cantholysis (LOC) may be done for orbital 
decompression2. Orbital compartment syndrome is a 
serious ophthalmologic emergency, and all emergency 
clinicians should be able to diagnose this condition 
and comprehend the LOC procedure in attempting to 
prevent vision loss10. Surgical intervention can also 
be determined based on IOP, fundoscopy and reflec-
tive afferent pupillary defects tests on those patients 
who do not cooperate with visual acuity test1. 

In some cases, medial orbital wall fracture can 
leave some important complications, such as ex-
traocular muscle restriction, diplopia and enoph
thalmos, and further reduction of the fracture is  
warranted2,3. However, orbital fracture reduction 
can be delayed as retrobulbar pressures can get out 
through the fracture site2. 

Our patient presented with severe orbital emphy-
sema on CT, but there was no globe tenting or clinical 
signs of orbital compartment syndrome. The visual 
acuity was preserved, the IOP was normal, and she 
had a normal pupillary reaction, indicating an intact 
optic nerve function. As she evolved with a dramatic 
improvement on follow up, medical or surgical in-
tervention was not necessary.

In conclusion, physicians should know how to 
identify a case of orbital emphysema and orbital frac-

ture. For this, a complete anamnesis and a careful 
physical examination, accompanied by imaging stu-
dies, are essential to make the precise diagnose and 
avoid serious complications. Once diagnosed, the 
management varies from simple observation to 
needle aspiration or even bone decompression, if 
necessary.
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