
© 2021 Journal of Current Ophthalmology | Published by Wolters Kluwer - Medknow 197

Case Report

IntroductIon
Primary pneumosinus dilatans (PSD) is a rare condition 
that is characterized by dilation of one or more of paranasal 
sinuses beyond the normal anatomic area without erosion 
of surrounding bony boundaries. It is a distinct feature from 
hypersinus (dilated sinus that does not extend beyond the 
normal anatomic boundaries of that sinus) and pneumatocele (a 
dilated sinus that extends beyond the normal anatomic 
boundaries and causes erosion of the surrounding bony walls).1 
The condition affects mostly the frontal sinus followed by 
sphenoid, maxillary, and ethmoid sinus, respectively.2 Dilated 
sinuses are filled with air and covered with normal mucosa.3 
Multiple associated etiologies have been described for this 
condition, including skull base meningioma and hormonal 

imbalance, and even sickle cell anemia.4-6 One of the most 
important presentations of this disorder is a visual disturbance 
that is because of the proximity of the optic nerve to paranasal 
sinuses.7 Here, we present a patient with PSD of multiple 
paranasal sinuses and bilateral visual loss.

case rePort
A 20-year-old female patient, suspected of leber hereditary 
optic neuropathy, was referred to the neuro-ophthalmology 
clinic. She reported a gradual decrease in the vision of her 
right eye for 4 years ago and the left eye for the past year. 
There was no history of trauma, and the patient also denied 
any administration and usage of potentially neurotoxic 
drugs and alcohol. No abnormality (such as Cro‑Magnon–
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like brow) was observed in the facial and external orbital 
appearance of the patient. Ophthalmic examination revealed 
a best corrected visual acuity of light perception in the right 
eye and 20/400 in the left eye. The pupils were 5 mm, reactive 
to light with a positive relative afferent pupillary defect in the 
right eye. The color vision was not assessable in the right eye 
and was severely impaired in the left eye (2 out of 14 Ishihara 
plates). The intraocular pressure by Goldmann applanation 
tonometry was 14 mmHg, bilaterally. External examination, 
extraocular motilities, and slit-lamp examination were 
normal. The fundus examination showed normal disc 
size and vasculature in both eyes but with bilateral optic 
atrophy [Figure 1a and b]. Peripapillary circular optical 
coherence tomography (OCT) scans (Spectralis HRA + OCT; 
Heidelberg Engineering, Heidelberg, Germany) revealed 
severe bilateral retinal nerve fiber layer loss [Figure 1c]. 
A profound visual field depression was also observed in 
perimetry [Figure 1d and e].

The lateral skull X‑ray showed no protrusion of the frontal 
bone at least up to this time. Neuroimaging investigations 

revealed hyperpneumatization of the frontal sinuses as well 
as sphenoid and ethmoid sinuses [Figure 2]. Furthermore, 
the expansion of mastoid air cells and calvarium was 
noticeable. Further examination of the visual pathway 
revealed the narrowing of both optic canals and optic nerve 
protrusion into the sphenoid sinus [Figure 3]. Considering 
other possibilities, genetic and laboratory evaluation was 
performed to assess toxic (mercury and lead poisoning), 
nutritional (B12 and folate deficiency), or underlying 
genetic (Leber hereditary optic neuropathy) conditions; 
however, other than undiagnosed primary hypothyroidism, 
no other abnormalities were found. With the diagnosis of 
PSD, the patient underwent optic nerve decompression 
through transnasal sphenoidotomy, which was carried out 
with neurosurgeon-otolaryngologist collaboration after 
correcting the thyroid function in a single session. After 
removing the superior turbinate and posterior part of the 
septum, the sphenoid face was opened, and its air cells were 
explored and unified with extreme caution not to traumatize 
the exposed optic nerve. No improvement in the patient’s 
vision was observed for up to 3 months of follow-up after 
surgery. Unfortunately, due to socioeconomic problems, the 
patient could not return afterward; however, she did not notice 
any change in her vision on the last phone call follow-up, 
which was 9 months after surgery.

dIscussIon
PSD is characterized by the expansion of one or more 
paranasal sinuses and thinning of their walls with normal 
covering mucosa.3 PSD could be categorized as primary, 
with no underlying structural abnormalities, and secondary, 
in which other underlying causes could be found. Among 
secondary causes, skull base meningioma is most noticeable 
as described by Parizel et al.4 He and then Scuotto et al.8 
proposed that focal dural traction on adjacent sinus is the 
cause of bone remodeling and that skull base meningioma 
should be meticulously sought in any case of PSD. A ball 
valve mechanism and gas-forming bacterial sinus infection 
have also been postulated as the cause, though none have been 
proven.1 Hormonal imbalance could be another underlying 
disorder. Parathyroid hormone and Vitamin D imbalance, 
thyroid hormone, and gonadal hormone dysregulation have 
been described in this regard, though the exact causative 
relationship is still doubtful.5

This condition affects males almost twice as females and is 
most prevalent in young adults with a median age of 28.3 The 
most affected sinuses are frontal sinus followed by sphenoid, 
maxillary, and ethmoid sinus, respectively.2,3 The anatomic 
variation of the intracranial part of the optic nerve should 
also be noted in this regard. Dehiscence and protrusion of 
the intracranial part of the optic nerve into the sphenoid 
sinus have been shown and are directly related to the amount 
of sinus pneumatization.9 This anatomic variants and their 

Figure 1: The color fundus photographs of the right (a) and left (b) eyes 
of the patient show bilateral optic atrophy increased cupping of the right 
optic disc. Peripapillary circular optical coherence tomography scans 
show greater than expected retinal nerve fiber layer loss in both eyes 
(c). The central 10‑2 visual field testing of the left (d) and right (e) eye 
shows severely damaged visual fields in both eyes
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effects should be kept in mind since almost two-thirds of 
patients with PSD have been reported to have some kind of 
visual disturbance, which is a consequence of optic nerve 
proximity to these structures and possible direct compressive 
and ischemic effect of air or mucosa on the bulged optic 
nerve into the sinus or chiasmal compression as a result of the 
distortion of the tuberculum sellae.3,7 The exact mechanism 
of vision loss is yet to be known. These visual disturbances 
have been described from temporary amaurosis to visual 
field defects and permanent unilateral or bilateral loss of 
vision.3,10,11 If PSD is thought to be the cause of vision loss, 
one should seek possible underlying causes. At least, the 
part that is related to direct trauma and compression of the 
optic nerve should be addressed for treatment. That includes 
creating an outlet for sinus decompression and removing 
the mucosal lining of the sinuses or the sinus tamponade 
with fat.7

In conclusion, PSD should be considered in any patient with 
unexplained painless visual loss, especially in the presence 
of expanded paranasal sinuses, most notably, the sphenoid 
sinuses. Protrusion of the optic nerve into the sinus cavity 
is the major risk factor for vision impairment and should 
be sought out in every case of PSD. However, other causes 
of gradual painless vision loss should not be neglected. On 
the other hand, the possible underlying cause of PSD itself 
should never be overlooked. Careful skull base imaging with 
contrast should be performed in every patient, looking for 
meningioma. Brain imaging is also helpful in diagnosing 

other associated anomalies, for example, arachnoid cysts. 
The hematologic and endocrine abnormalities should be 
considered and thorough laboratory workup should be carried 
out, particularly for the diagnosis of underlying disturbances 
in the thyroid, parathyroid, and gonadal hormones. Finally, 
the vision improvement was not achieved in this patient as 
a result of permanent optic nerve axonal loss as documented 
by peripapillary OCT; however, due to the slowly progressive 
course of the disease and relatively short follow-up period, 
we could not confirm whether the surgical intervention 
arrested the progression of vision loss or not. Unlike previous 
reports of vision recovery after sinus decompression, visual 
impairment could be permanent in long-lasting cases; thus, 
early decompression of the affected sinus and optic nerve is 
highly recommended since there is a chance of vision recovery 
after sphenoidotomy and decompression, especially in primary 
cases at early stages.3
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Figure 2: The lateral skull radiograph shows prominent pneumatization of frontal sinuses (a), axial computerized tomography (CT) images render 
massive expansion of ethmoid (b), and frontal (c) sinuses. Expansion of frontal and ethmoid sinuses is visible in coronal (d) and expansion of sphenoid 
sinuses in sagittal CT scan images (e)
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Figure 3: Coronal computerized tomography bone window images 
depict optic canal narrowing and protrusion of the optic nerve into the 
sphenoid sinus (black arrows). Note the pneumatization of posterior 
clinoid processes (panel A). Axial brain magnetic resonance imaging 
scans with contrast reveal the intracranial portion of the left optic nerve in 
close contact with the air in the sphenoid sinus (white arrows) (panel B)
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