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rbital emphysema is a rare condition occurring as a result of air es-
cape into the orbital cavity.1 It usually occurs from a broken orbital
bone as a result of direct or indirect trauma.2

In rare cases, it can be seen as a result of orbital barotrauma associated
with coughing, sneezing and vomiting.3

Orbital Emphysema and
Pneumocephalus Caused By Air Gun:

Case Report

AABBSSTTRRAACCTT Orbital emphysema is a condition occurring as a result of air escape into the orbital ca-
vity due to direct or indirect trauma. Twelve-year-old boy was admitted to our clinic with the com-
plaint of trauma of high-pressure air gun in the left eye occurred during joking. In the
ophthalmologic examination of the patient, the visual acuity was found to be 20/20 in both eyes.
Intraocular pressure was normal. In the anterior segment examination, swelling around the left
eye, proptosis, crepitation, tenderness, and pain were present. In the slit-lamp examination, wide
subconjunctival emphysema, subconjunctival hemorrhage at 4-5 o'clock position and about 2-mm-
laceration in the conjunctival fornix of the same area were found. Posterior segment examinations
of the both eyes were normal. On the physical examination, swelling with crepitation was present
on the left side of the face, temporal region and the hairy scalp over the ear. Emphysema and pneu-
mocephalus were detected in the retro-orbital region on the computed tomography examination.
Topical antibiotic drops and ointment were given to the patients and prophylactic oral antibiotic
and anti-inflammatory treatment were given by department of neurosurgery.

KKeeyywwoorrddss:: Subcutaneous emphysema; pneumocephalus; barotrauma 

ÖÖZZEETT  Orbital amfizem, direkt veya indirekt travma neticesinde orbitaya hava kaçması sonucu
meydana gelen  bir durumdur. Oniki yaşında erkek bir çocuk  şakalaşma esnasında yüksek basınçlı
hava tabancasının sol gözüne sıkılması  şikayeti ile kliniğimize başvurdu. Hastanın yapılan of-
talmolojik muayenesinde görme düzeyleri  her iki gözde 20/20 olarak saptandı. Göz içi basınçları
normaldi. Ön segment muayenesinde  sol göz çevresinde şişlik, propitozis, krepitasyon, hassasiyet
ve ağrı mevcuttu. Kapak ekarte edilerek yapılan biyomikroskopik muayenede yaygın subkon-
jonktival amfizem, saat 4-5 hizasında subkonjonktival hemoraji ve aynı bölgedeki forniks kon-
jonktivasında yaklaşık 2 mm’lik kesi tespit edildi. Arka segment muayenesinde her iki göz de
doğal olarak değerlendirildi. Hastanın fizik muayenesinde yüzünün sol tarafında, şakağında ve
kulak üstündeki saçlı deride krepitasyon alınan şişlik mevcuttu. Bilgisayarlı tomografi tetkikinde
retroorbital bölgede amfizem ve pnömosefali tespit edildi. Hastaya tarafımızca topikal antibiyotik
damla ve pomad ile beyin cerrahisi tarafından profilaktik oral antibiyotik ve antiinflamatuar te-
davi verildi. 

AAnnaahhttaarr  KKeelliimmeelleerr::  Subkutan amfizem; pnömosefali; basınç travması
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Fracture in any of the sinuses in the orbital
walls causes air intake into the orbita and the most
common fracture is seen in the maxillary, ethmoid
and frontal sinuses, respectively.4 In the high-pres-
sure air gun trauma, the air under pressure is
pushed through the subconjunctival space around
and behind the orbita and under the skin. There-
fore, orbital emphysema development following a
conjunctival laceration without orbital wall frac-
ture resulting from the use of air under pressure is
a rare condition.5 In this article, we are presenting
a rare case that emphysema was seen in the sub-
conjunctival, orbital, retro-orbital, intracranial re-
gions and under the scalp due to the trauma of a
high pressure air gun.

CASE REPORT

Twelve-year-old boy was admitted with a com-
plaint of swelling around the eye to Duzce Univer-
sity School of Medicine, Ophthalmology Clinic.
Written informed consent forms were obtained
from the patient’s family. The images of the patient
to be used for scientific purposes were picked up
with the receipt of written consent. In the medical
history, he said that his brother shot air gun acci-
dentally to his left eye during joking. In the oph-
thalmological examination of the patient, direct
and indirect light reflexes in both eyes were natu-
ral and eye movements were free in all directions.
The visual acuity was found to be 20/20 in both
eyes according to the Snellen chart. Intraocular
pressure was measured as 15 mmHg in the right
eye and 17 mmHg in the left eye with applanation
tonometry. In the anterior segment examination,
swelling around the left eye, proptosis, crepitation,
tenderness, and pain were present. In the slit-lamp
examination, common conjunctival bubble forma-
tion (Subconjunctival emphysema), subconjuncti-
val hemorrhage at 4-5 o’clock position and about
2-mm-laceration in the conjunctival fornix of the
same area were found (Figure 1). In the posterior
segment examination with 1% cyclopentolate, both
eyes were evaluated as normal. In the patient’s
physical examination, swelling with crepitation
was present on the left side of the face and around
of the left eye (Figure 2). Emphysema and pneu-

mocephalus were detected in the retro-orbital re-
gion on the computed tomography examination
(Figures 3, 4). The patient was hospitalized by de-
partment of neurosurgery of our hospital with the
diagnosis of pneumocephalus  detected in patient
and followed for 3 days. Topical antibiotic drops
and ointment were given to the patients and pro-
phylactic oral antibiotic and anti-inflammatory
treatment were given by brain surgery. Patient was
examined every day ophthalmologically. At the
end of the 3rd day, orbital emphysema, subcon-
junctival hemorrhage and conjunctival incision
were detected to be partially recovered and the pa-
tient was discharged with suggestions of our clinic
and department of neurosurgery. It was observed
in the first week of control that bleeding and lac-
eration completely disappeared, but orbital em-
physema still continued. Patients were included in

FIGURE 1: Approximately 2 mm conjunctival laceration, subconjunctival em-
physema.

FIGURE 2: Periorbital emphysema, subcutaneous emphysema in the left
buccal region and on the left ear.
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the weekly control and emphysema was observed
to be fully resorbed in the 3rd week (Figure 5).

DISCUSSION

Orbital emphysema usually occurs after a trauma to
the orbital and facial region.6 Occurring without the
orbital bone fracture is unusual, but rare cases caused
by air damage under pressure have been reported as
a rare cause of orbital emphysema.7 A case with or-
bital emphysema without laceration on the skin and
conjunctiva has also been reported.8 The clinical
symptoms of facial swelling, eyelid closure and extra-
orbital, subcutaneous emphysema occur in patients
with air inlet into the orbital area. In addition, sub-
conjunctival hemorrhage, crepitation, tenderness
and pain may be present.9 Additionally, proptosis,
emphysema under scalp, 2-mm-incision in the lower
fornix conjunctiva has also emerged in our patient.
While stretching and contraction of the eyelids are

often available in the proptosis depending on orbital
emphysema secondary to increased pressure inside
the orbita, expansion in the range of eyelids are often
seen in proptosis due to other causes.5 As in our case,
to realize conjunctival laceration close to fornix is
quite difficult due to narrow opening of eyelid in the
pressurized air trauma. High pressure air coming has
formed a hole in the conjunctiva which has caused
emphysema in the periorbital, retro-orbital regions.
Anatomically orbita is opened to the brain by way of
the optic nerve in the back. In our case, high pressure
air caused pneumocephalus by following this way. 

Orbital emphysema is usually benign and self-
limiting condition, but it can also cause distressing
clinical conditions such as proptosis, loss of vision,
increased intraocular pressure, and central retinal
artery occlusion (CRAO).10 On the basis of these
symptoms, patients are divided into four stages.
Stage 1: Includes patients without complaints of
CRAO, increased intraocular pressure, loss of vi-
sion or proptosis or the patients with air accumu-
lation around the orbita clinically and radiological
confirmed. Stage 2: Includes patients without com-
plaints of CRAO, increased intraocular pressure
and loss of vision but with proptosis. Stage 3: In-
cludes patients with complaints of loss of vision and
proptosis, intraocular pressure may or may not be
increased, CRAO is not present. Stage 4: All the

FIGURE 3: Retro-orbital emphysema and subcutaneous emphysema.

FIGURE 4: Pneumocephalus compatible with optic nerve path.

FIGURE 5: .Appearance at the end of the 3rd week.
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signs and symptoms are present. While Stages 1
and 2 patients are treatedin the best way conserv-
atively with observation, antibiotics and deconges-
tants; Stage 3 and 4 patients need intravenous
antibiotics, steroids, and emergency orbital de-
compression. Usually the diagnosis is base on clin-
ical base and confirmed by radiology.10 Multislice
computed tomography (CT) is particularly useful
in detecting  the small amount of air and reformat-
ted images allows determining the exact location
of the air. On CT examination, emphysema is iden-
tified in the orbital environment, scalp, retro-or-
bital region and intracranial space.11 Our case was
accepted as stage 2 and consulted to neurosurgery
clinic due to pneumocephalus. The patients was
hospitalized for observation and antibiotic treat-
ment and discharged in the 3rd day of hospitaliza-
tion due to the reduction of symptoms by
regulating the treatment. Full recovery was ob-
served in the 3rd week. Stroh and Finger have re-
ported a case of 8 mm of conjunctival laceration
occurred due to pressurized air gun and secondary
air in the subdermal, subconjunctival and retrob-
ulbar area.12 Complete resorption of the air had
taken  detected to be occurred one month after the
injury. Both Li et al. and Hitchings &McGill have
reported one case with orbital emphysema caused
by air under pressure.5 In these cases, fracture in
the orbital bone as well as an inlet to the conjunc-
tiva could not be found. However, it is likely that
there is an air inlet into subconjunctival area and

orbital cavity in such damage consisting of micro-
lacerations which cannot be determined by clinical
examination. Complications that can occur follow-
ing orbital emphysema include glaucoma, uveitis,
central retinal artery occlusion, optic atrophy,
blowout fracture of the orbit and tearing of the
ophthalmic veins with fatal air embolism.13,14

Our case is a rare case that emphysema was
seen in the subconjunctival, orbital, retro-orbital,
intracranial regions and under the scalp due to the
trauma of a high pressure air gun. Bone and soft tis-
sues around the orbit should be evaluated radio-
logically, if it is deemed necessary, consultations
should be held with the relevant departments. Pro-
phylactic antibiotic treatment should be given for
every patient with orbital emphysema. During this
period, patients should be followed regularly.
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