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Subcutaneous emphysema is defined as a trapped air in 
tissues under the skin. This entity most often occurs in the 
chest wall and neck but can infrequently happen in other 

parts of the body like the orbital area [1]. The main mechanism 
of subcutaneous emphysema is the traumatic damage of the 
anatomical air-filled cavities or canals. Most of the rare, reported 
cases of orbital and periorbital emphysema were described in 
adults as complications of several types of traumas, including 
direct trauma, recent or previous surgery [2,3], barotrauma 
secondary to non-invasive ventilation, such as continuous 
positive airway pressure therapy [4], and even post forceful nose-
blowing [5]. In this report, we described the first reported case of 
post-vomiting subcutaneous emphysema surrounding the medial 
canthus of the right eye in a 10-year-old boy.

A previously healthy 10-year-old boy presented to the 
emergency department with an acute history of frequent vomiting 
and diarrhea but no fever. The child was diagnosed with acute 
gastroenteritis and the treatment plan was to give the child a stat 
dose of ondansetron orally and then monitor him for a short time 
before sending him home if he tolerated the oral intake. The child 
had suddenly developed an attack of violent vomiting after being 
given the oral medication, and immediately thereafter, the nurse 
noticed a smooth bulge of skin around the inner corner of the right 
eye and the side of the nose, the event being interpreted by the 
nurse as an allergic skin reaction of ondansetron. Accordingly, the 
nurse immediately called the doctor, who evaluated the patient and 
found him to be stable with normal vital signs and no clinical signs 
of anaphylactic or hypovolemic shock, but the assessment of the 
skin lesion that appeared suddenly revealed that subcutaneously 
trapped air had a C-shape around the right side lacrimal caruncle 
and connected with a subcutaneous air column on the lacrimal 
sac measuring about 1 cm in length (Fig. 1), the movements of 
his right eyeball were normal with preserved visual acuity, there 
was no proptosis, chemosis, subconjunctival hemorrhage, orbital 

or periorbital pain. The patient and his family were reassured, 
and gentle pressure on the subcutaneous emphysema toward 
the lacrimal drainage was sufficient to dislodge the trapped air. 
Another oral dose of ondansetron was then administered, and 
the patient was observed until the oral intake was tolerated, then, 
the child was discharged home with oral medication and referral 
to the ophthalmology clinic. At the follow-up the next day, the 
parents reported no episodes of vomiting or orbital swelling 
since the discharge. A week later, there was no subcutaneous 
emphysema observed, but the parents did not bring the patient to 
the ophthalmology clinic.

The lacrimal drainage system is usually protected against 
retrograde airflow by a group of one-way valves, the most important 
valves are the valve of Hasner, which is a mucosal flap at the distal 
tip of the nasolacrimal duct that prevents air from entering the 
lacrimal sac when the nose is blown and valve of Rosenmuller, 
which prevent reflux of tears from the lacrimal sac into the 
canalicular system [6]. The subcutaneous emphysema, in our case, 
can be described as a layer of air under the skin that envelops the 
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Figure 1: The site of subcutaneous emphysema
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upper part of the lacrimal drainage pathway, i.e., the superior and 
inferior canaliculi and lacrimal sac. This emphysema has mostly 
resulted from a leak of air from the nasal cavity to the subcutaneous 
tissues through a perforated lacrimal excretory system. It is known 
that forceful vomiting can generate high pressure which can rarely 
lead to a rupture of the esophagus (Boerhaave’s syndrome) [7] 
or even the pharynx [8]. Vomiting is also one of the underlying 
etiologies of the Valsalva maneuver, which is a forced expiration 
of air against a closed airway, resulting in raised intra-abdominal, 
intrathoracic, and upper airways pressure, including the pharynx 
and nose. We proposed that the violent, sudden vomiting created 
high pressure in our patient’s nasal cavity, exceeding the pressure 
threshold that the Hasner’s valve can normally withstand, resulting 
in a sudden regurgitation of high-pressure airflow, which caused a 
perforation in the lacrimal drainage system and air leakage to the 
subcutaneous area. Fig. 2 describes the lacrimal drainage pathway 
and the suggested pathogenesis of subcutaneous emphysema in 
our patient. Air regurgitation through the lacrimal drainage system 
with the Valsalva maneuver has been described in three cases, 
two adults and one child, by Malik et al., who hypothesized that 
the predisposing factor is the valvular dysfunction in the lacrimal 
excretory apparatus [6].

In conclusion, this is the first case report that described the 
occurrence of subcutaneous emphysema in the naso-ocular 

fossa after forceful vomiting. Clinicians should be aware of this 
complication and its management.
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Figure 2: The components of the lacrimal drainage system and 
pathogenesis of subcutaneous emphysema


