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ARTICLE INFO ABSTRACT
Keywords: Visual impairment caused by pneumosinus dilatans (PSD) among adolescents is a rare condition,
Pneumosinus dilatans which is associated with a high blinding rate due to the lack of clinical manifestations and

Sphenoidal pneumosinus dilatans
Rare condition
Endoscopic transnasal optic nerve

effective treatment. The use of magnetic resonance imaging (MRI) and computed tomography
(CT) may be helpful in diagnosis of PSD, and the endoscopic transnasal optic nerve decompres-
decompression sion (ETOND) can improve the vision of PSD patients with visual impairments. This case series
Endoscopic decompression report detailing the diagnosis and treatment of visual impairments caused by PSD has improved
Adolescents clinicians’ understanding of this disease and helped reduce misdiagnoses and missed diagnoses.
This article also highlighted the efficacy of this less invasive technique in managing optic nerve
compression caused by sphenoidal pneumosinus dilatans (SPSD) in pediatric patients. In addition,
this report proposed a novel aspect to explore the etiology of PSD and suggested the significance
of proper terminology use when describing different PSD conditions, as well as possible future
mechanisms explorations.
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1. Introduction

Pneumosinus dilatans (PSD) is a rare condition characterized by the pathological hyperaeration and expansion of the paranasal
sinuses, and the etiology of which remains obscure. The condition was first described in 1898 by Meyes [1]. In 1918, Benjamins
proposed the term “pneumosinus dilatans” [2]. As of 2023, fewer than 150 cases have been reported in English literature. Moreover,
adolescent cases are very scarce since PSD is more prevalent in male adults aged 20-40 years [3]. PSD has been reported that may lead
to function disorders [4], while vision loss is the most serious one [5]. Endoscopic transnasal optic nerve decompression (ETOND), a
minimally invasive optic nerve decompression technique [6], may be a potential way to treat PSD patients with visual impairments.
However, there has been no study assess the effectiveness of this surgery on the treatment of PSD patients with seriously function
disorders. Therefore, this cases series reported 4 cases of adolescent PSD patients with visual impairments who underwent ETOND.

2. Results
2.1. Patients’ characteristics

Four adolescents with sphenoidal pneumosinus dilatans (SPSD) developed visual impairments were identified. The mean age of
cases was 12.75 + 2.06 years old (range from 11 to 15), and they were all male. Among 4 cases, no medical history was reported, but
one case reported a family history of SPSD. The most typical symptoms of all cases were visual impairments with no reasons. All cases
were diagnosed by computed tomography (CT) and magnetic resonance imaging (MRI) (Table 1).

2.2. Cases report

Case 1 was an 11-year-old Asian boy who presented with a blurred vision of the left eye for six months. No history of substance use,
smoking, or drinking were reported. The initial diagnosis at local clinics concluded optic nerve atrophy and optic neuritis of the left
eye. Visual acuity was 1.0 logMAR (logarithm of the minimum angle of resolution) in both eyes at the initial visit, as measured by
Logarithmic Visual Acuity Chart. Symptoms persisted after three days of intravenous injection (IV) of 500 mg methylprednisolone
sodium succinate. In the last ten days, the rapid decrease in visual acuity exacerbated the loss of light perception in the left eye before
being admitted to our hospital. Before surgery, physical examinations diagnosed blindness in the left eye, while vision in the right eye
was normal. CT and MRI revealed hyperaerated sphenoid sinuses, optic canal narrowing of both sides and left sinusitis (Fig. 1a and b).
ETOND was performed 9 days after hospital admission.

Under general anesthesia, cotton pledgets soaked in 3 ml epinephrine (concentration of 1/1000) and 30 ml saline were placed in all
nasal cavities every 5 minutes three times before surgery. The procedure began with a nasal endoscopy to assess the nasal anatomy and
identify the path to the sphenoid sinus. Following identification, the sphenoid sinus was accessed via a transnasal approach. Eth-
moidectomy was performed to expose the lamina papyracea. After performing sphenoidotomy, hyperaerated sphenoid sinus was
observed, and the optic canal was suspended in the sphenoid sinus (Fig. 2a). The optic canal narrowing site was at the intracranial end,
as revealed by preoperative radiology results. The optical nerve suspended in the bones adjacent to the superior and inferior of the
optic canal was thinned using a 4 mm diamond drill at 40,000 rpm (Fig. 2b). The optic canal was widened 180° to decompress the
pressure. The operative site was packed with hemostatic material along with antibiotics.

Slight light perception at the nasal visual field appeared one day after surgery. Three days after surgery, visual function was
assessed using the "counting fingers" (CF) ordinal scale, which is suitable for patients with severe visual impairments who are unable to
recognize characters on a standard eye chart [7], and the visual acuity was restored to CF/40 cm. Visual acuity reached CF/1 m seven
days after surgery. Left eye visual acuity improved to 0.03 logMAR and 0.04 logMAR thirty days and forty days after surgery,
respectively. Follow-up MRI confirmed the absence of optic nerve compression and normal left optic canal. Follow-up visits for 10
months observed sustained normal visual function.

Case 2 was a 14-year-old Asian boy who complained about painless blurred vision in both eyes over 2 months. Six days after the
appearance of optical symptoms, the patient experienced sudden visual loss for 24 hours and was admitted to the local hospital. The
patient underwent glaucoma surgery for both eyes at the local hospital. Later after surgery, the patient was diagnosed with retrobulbar
neuritis, and was administered 500 mg methylprednisolone (IV) for three days. Visual acuity improved after treatments. However,
symptoms relapsed when treatments ceased. The patient visited the ophthalmology clinic, where he received 500 mg intravenous

Table 1
Patients characteristics.
Sex Age  Race Medical Family History of SPSD Symptoms Duration of symptoms Diagnose method
History
1 Male 11 Asian None No 1. Blurred vision of the left eye Six month CT and MRI

2.Decrease in visual acuity
3.Loss of light perception in the left eye

2 Male 14 Asian  None No 1.Painless blurred vision in both eyes Over 2 months CT
2.Decrease in visual acuity

3 Male 11 Asian  None Yes Painless decrease in visual acuity One month CT

4 Male 15 Asian  None No Blurred vision 48 months CT and MRI
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a: Computed tomography scan of Casel:Optic canal narrowing of both sides

label:Optic canal

b: Magnetic resonance imaging of Case 1: Optic canal narrowing of left side

label: optic canal

Figure 1. The images of CT and MRI of case 1. Circled in red shows optic canal narrowing of both sides; the blue arrow indicates optic canal
narrowing of left side.

methylprednisolone sodium succinate for four days with significant visual improvement. One month after the second hospital visit, the
patient presented to our hospital with elevated intraocular pressure. He was administered 250 mg methylprednisolone sodium suc-
cinate (IV) for ten days before surgery. CT scan illustrated hyperaerated sphenoid sinuses (Fig. 3). The uncorrected visual acuity of the
right eye was 0.04 logMAR and that corrected visual acuity was 0.1 logMAR, respectively. Similarly, visual function of the left eye was
assessed using the CF ordinal scale. Visual acuity of the left eye was CF/5 cm, with no significant improvement after correction. Based
on his physical examination results, he was diagnosed with bilateral compressive optic neuropathy due to SPSD. The operation was
conducted one month after being admitted to our hospital.

Similar procedures of preoperative preparation, endoscopic identification, ethmoidectomy and sphenoidotomy to case 1 were
performed. During ETOND, dilated sphenoid sinuses were observed along with suspended optic nerves, and the optic canal was
widened 180° (Fig. 4a and b). The optic nerve narrowing site was decompressed using a 4 mm diamond drill followed by 2 mm drill for
polishing. Postoperative care was similar to case 1. Visual acuity was 0.1 logMAR (left eye), and 0.05 logMAR (right eye) one day after
surgery. Six months after surgery, visual acuity remained the same. Postoperative pathological analysis concluded mild bone tissue
degeneration. Additionally, genetic tests ruled out possible mitochondrial retinal diseases.
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a Endoscopic identification of the left optic canal

b Endoscopic Transnasal Optic Nerve Decompression: left optic canal was widened 180°

Figure 2. Endoscopic Transnasal Optic Nerve Decompression of case 1. a: endoscopic identification of the left optic canal; b: left optic canal was
widened 180°.

Case3 was a 11-year-old Asian boy who presented to our hospital with complaints about a painless decrease in visual acuity for one
month. A family history of SPSD was reported by the patient, whose father was diagnosed with hyperaerated sphenoid sinuses. Initial
symptom of decreased right eye visual acuity was discovered during the routine physical examination at school. Right eye visual acuity
was CF/10 cm that measured using CF ordinal scale. The patient underwent fundus photography, visual tests, and MRI during the first
visit to the local hospital. The initial physical examinations disclosed optic nerve degeneration, optic nerve thinning, and optic nerve
sheath widening of the right eye. Visual evoked potential (VEP) results showed decreased wave amplitude of the right eye. The patient
was referred to our hospital one month after the appearance of the ocular symptoms. CT scan at our hospital demonstrated optic nerve
atrophy of the right eye and right anterior clinoid process pneumatization. Visual acuity of the left eye was normal, while the right eye
was CF/10 cm. The patient was diagnosed with SPSD and compressive optic neuropathy. The patient’s condition necessitates surgical
decompression. Therefore, ETOND was performed to decompress the lateral optic nerve and the orbital wall. The similar surgical
procedure to case 1 was conducted. Intraoperatively, right optic nerve canal suspension was observed. The optic canal was widened
180° to decompress the pressure. The patient’s right visual acuity improved to CF/30 cm one day after surgery. Visual acuity of the left
eye remained normal. Nine days after surgery, the visual acuity remained stable.

Case 4 was a 15-year-old Asian boy who suffered from blurred vision for two years. Two months before being referred to our
hospital, the patient was diagnosed with bilateral optic neuritis and optic atrophy by the local hospital. There was no significant
symptom amelioration after non-invasive treatment at the local hospital. The patient underwent visual tests, a CT scan, and MRI after
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label: Optic canal

Figure 3. The computed tomography scan of case 2. Circled in red shows that the optic canal was suspended in the sphenoid sinus.

being admitted to our hospital. Upon admission, CF ordinal scale examination showed the visual acuity of his right eye was CF/5 cm.
His left eye showed better acuity at 0.4 logMAR. CT scan disclosed enlargement and pneumatization of the anterior clinoid process,
with more severe symptoms on the right side than on the left side. MRI results concluded bilateral sphenoidal pneumatization and fluid
in the optic nerve sheath. The patient’s preoperative visual acuity decreased to 0.01 logMAR in the left eye. His right eye is only able to
see hand movement.

The diagnosis of SPSD and compressive optic neuropathy was made with recommendations for decompression surgery. Under
general anesthesia, the patient underwent ETOND, during which the right optic nerve canal was identified, and thinning optic nerve
due to compression was observed. A wider exposure (270°) of the optic canal was made using a diamond drill (Fig. 5). Intraoperative
monitoring ensured the preservation of visual function throughout the procedure. Three days after surgery, the patient’s uncorrected
right eye visual acuity was CF/20 cm, and the corrected visual acuity was 0.01 logMAR. Left eye corrected acuity was 0.05 logMAR,
with accurate light perception in both eyes. Two weeks postoperative, left visual acuity turned to be 0.08 logMAR, while the right
visual acuity remained the same. Three-month follow-up visit showed stable visual function.

3. Discussion

This report presents four rare cases of adolescents with hyperaeration of the sphenoid sinus. Although some speculations have been
proposed, the etiology and pathogenesis of PSD remain obscure and may be multifactorial. The most accepted and evidenced theory is
the ball valve theory, involving the one-way valve mechanism [8]. Briefly, the ostial polyp or other mucosal abnormalities lead to the
obstruction of the sinus ostium and elevated sinus pressure. Long-term pressure gradient eventually resulted in sinus expansion. Other
theories with less supported evidence are fibro-osseous dysregulation [9], mucocele drainage [10], tramas [11], meningioma [12], and
vitamin D deficiency [13]. The occurrence of PSD is also associated with other complications, such as port wine stain [14], arachnoid
cysts, Melnick-Needles syndrome, Klippel-Trenaunay-Weber syndrome, and Sturge-Weber syndrome [15]. Earlier proposals regarding
gas-forming bacteria have failed to evident the speculations and have therefore been discounted. In our cases, all patients presented
with SPSD are adolescents, leading us to consider the theory of hormonal change during puberty, which is, however, not supported by
current research [16]. It is also rational to speculate that the disease onset in adolescence is because the sphenoid sinus is not fully
developed until puberty [17]. Furthermore, our case 3 reported his father was also diagnosed with SPSD, suggesting the potential
inherited nature of the disease. As most research demonstrated, males are more affected by PSD. Future research may also attempt to
identify possible associated genetic factors of the Y chromosome. Our cases shed more light on the potential causes of the disease.
Nevertheless, research in exploring the possible mechanisms is highly warranted.

The diagnosis of PSD also remains challenging due to the rarity of the disease. As of 2020, previous literature reviews have
identified 171 cases of PSD since the first diagnosis [15,16,18]. Since 2020, eleven more cases with varying ages and causes have been
reported globally in literature [19-29]. Only two cases have been diagnosed thus far in China [21,29]. Most reported PSD cases are
males aged 20-40 years old. The expanded frontal sinus is the most common condition in PSD cases (63 %), followed by the sphenoid
sinus (25 %), maxillary sinus (19 %), and ethmoid sinus (18 %) [16]. On the other hand, patients may not seek medical treatment since
most PSD are benign and asymptomatic. Patients may not notice the symptoms as well. The most frequently reported symptoms are
swelling of the forehead, decreased vision, and headache [15]. Therefore, the true incidence may be much higher than the currently
reported rate. In addition, misdiagnosis is common as many health providers are unaware of the disease or familiar with the evaluation
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a: Endoscopic identification of the left optic canal

b: Endoscopic Transnasal Optic Nerve Decompression: left optic canal was widened 180°

Figure 4. Endoscopic Transnasal Optic Nerve Decompression of case 2. a: endoscopic identification of the left optic canal; b: left optic canal was
widened 180°.

Figure 5. Endoscopic Transnasal Optic Nerve Decompression of case 4. The blue arrow indicates left optic canal was widened 270°.
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approach.

Although the underlying mechanism and prevalence are understudied, the treatment strategy has improved substantially in recent
decades. Intravenous corticoid administration is a conservative approach to managing optic neuropathy when surgical options are not
available or not recommended [30]. When surgery is advised, ETOND and craniotomy are the most commonly performed surgical
procedures to decompress the optic nerve. The prior approach is preferred over craniotomy in several circumstances for better
prognosis and aesthetic outcomes [31]. Adolescence is a critical period for physiologic and psychological development. Invasive
treatment for PSD may impact adolescents’ physical and mental health due to the potential damage and facial scars. Unlike open
procedures that may lead to brain retraction and scare formation, the minimally invasive nature of ETOND, along with its favorable
aesthetic outcomes, has emerged as a valuable option for adolescent patients with optic nerve compression caused by SPSD. We re-
ported four cases of SPSD with successful ETOND and significant symptom resolution, advocating the application of such a procedure
in adolescent SPSD patients. Since optic neuropathy is potentially irreversible, we recommend early ETOND in adolescents when visual
decline is reported, and radiology diagnosis shows an enlarged sphenoidal sinus.

More precise definitions and terminology are critical in diagnosis and revealing the potential mechanism. PSD are mainly aesthetic
concerns, while SPSD is commonly associated with functional impairments. Paranasal sinuses consisted of frontal, ethmoid, sphenoid,
and maxillary sinuses [32]. Unlike other sinuses, hyperaeration in the sphenoid sinus may result in visual impairment due to its
proximity to the optic nerve and carotid artery [33]. Previous reviews indicated that more than half of the patient with SPSD lost their
vision [3]. All four cases reported in this article suffered from visual impairment, the symptoms of which varied from decreased visual
acuity to blindness. Endoscopic results displayed suspended optic nerves. The rapid and sudden visual declines, some to the degree of
blindness, highlight the distinct nature of SPSD. On the other hand, the sphenoid sinus is the most posterior paranasal sinus, and the
complexity of surgical management is also higher. Using PSD to describe all hyperaerated sinuses analogously may be too general and
vague. Thus, we propose a more accurate term, “Sphenoidal Pneumosinus Dilatans,” to describe hyperaerated sphenoid sinus. The
more targeted terminology may pave the way for future classification, diagnosis, as well as theoretical explorations.

4. Limitations

There were some limitations in the study. First, the case sample was small which may cause bias in results. Secondary, the study was
a retrospective observational study and due to the limitation of this study design, the findings only may infer association rather than
causation. However, SPSD with visual impairments is a seriously rare disease, and few studies explored the diagnose method and
proper treatment. Our findings can provide some evidence to clinical diagnose and define the disease, and also strongly recommend the
ETOND as the primary treatment to improve the symptoms for SPSD patients. In addition, examinations were not performed
comprehensively in this research, limiting the validation of certain etiological speculation. Future study should include investigations,
such as blood tests, to validate potential mechanisms.

5. Conclusion

We reported four adolescents diagnosed with SPSD. ETOND was successfully performed to treat compressive optic neuropathy. All
cases reported an increase in postoperative visual acuity. Also, we proposed the term “Sphenoidal Pneumosinus Dilatans,” to describe
hyperaerated sphenoid sinus. ETOND is highly recommended for adolescent PSD patients due to its minimally invasive nature. Proper
diagnosis of SPSD and fast surgical decisions are required before severe visual function impairments occur.
Ethics statement

This is a single center retrospective observational case series study conducted in the Chinese People’s Liberation Army General
Hospital and Medical School. Adolescents diagnosed with SPSD were recruited from December 2022 to December 2023. Informed
consent was obtained from all patients or their guardians. Patients’ demographic characteristics and medical history were collected in
the medical record. Endoscopic Transnasal Optic Nerve Decompression was performed in all patients. The study was approved by the
Ethics Committee of Chinese PLA General Hospital (52018-088-01).
Funding sources

None.
Data availability statement

The data are available from the corresponding author on reasonable request.
CRediT authorship contribution statement

Xuejun Zhou: Writing — review & editing, Writing — original draft, Investigation, Data curation. Quangang Xu: Data curation.

Buhuan Zhang: Methodology. Yongzhe Liu: Validation. Xinying Liu: Visualization. Songfeng Wang: Formal analysis. ShiMing
Yang: Writing — review & editing, Validation, Supervision, Resources. Xiaolu Wang: Writing — review & editing, Writing — original



X. Zhou et al. Heliyon 10 (2024) e38763

draft, Visualization, Validation, Resources, Methodology, Investigation.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgement
None.
Appendix ASupplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.heliyon.2024.e38763.

References

[1] J. Meyes, Pneumosinus dilatans, Nederlands Tijdsschrift voor Geneeskunde (11) (1898) 143.
[2] C.E. Benjamins, Pneumo-Sinus frontalis dilatans, Acta Otolaryngol. 1 (1) (1918) 412-422, https://doi.org/10.3109/00016481809122008.
[3] D.Ns, S. Ss, K. A, R. Ja, Pneumosinus dilatans: is it more than an aesthetic concern? J. Craniofac. Surg. 25 (2) (2014) https://doi.org/10.1097/
SCS.0000000000000694.
[4] R.Dempf, U. Wenzel, K.K. Gundlach, Pneumosinus dilatans frontalis: two case reports, J. Cranio-Maxillo-Fac. Surg. 33 (2) (2005 Apr) 130-134, https://doi.org/
10.1016/j.jcms.2005.01.003. PMID: 15804593.
[5] L.W. Hirst, N.R. Miller, G.S. Allen, Sphenoidal pneumosinus dilatans with bilateral optic nerve meningiomas. Case report, J. Neurosurg. 51 (3) (1979 Sep)
402-407, https://doi.org/10.3171/jns.1979.51.3.0402.
[6] M. Berhouma, T. Jacquesson, L. Abouaf, A. Vighetto, E. Jouanneau, Endoscopic endonasal optic nerve and orbital apex decompression for nontraumatic optic
neuropathy: surgical nuances and review of the literature, Neurosurg. Focus 37 (4) (2014) E19, https://doi.org/10.3171/2014.7.FOCUS14303.
[7]1 K. Schulze-Bonsel, N. Feltgen, H. Burau, L. Hansen, M. Bach, Visual acuities "hand motion" and "counting fingers" can be quantified with the freiburg visual
acuity test, Invest. Ophthalmol. Vis. Sci. 47 (3) (2006) 1236-1240, https://doi.org/10.1167/i0vs.05-0981.
[8] M. Wolfensberger, [Pathogenesis of pneumosinus maxillaris dilatans], HNO 32 (12) (1984) 518-520.
[9] Lloyd Gas, Orbital pneumosinus dilatans, Clin. Radiol. 36 (4) (1985) 381-386, https://doi.org/10.1016/50009-9260(85)80308-1.
[10] W.J. McNALLY, E.A. Stuart, A.E. Childe, Mucocele of the frontal SINUS: a report of five cases in two OF WHICH at operation the mucocele was found to be
empty, Arch. Otolaryngol. 38 (6) (1943) 574-586, https://doi.org/10.1001/archotol.1943.00670040597005.
[11] A.C. Patel, J.A. Hammoudeh, M.M. Urata, Pneumosinus dilatans: a rare cause of frontal sinus expansion—case report and review of literature, J. Oral Maxillofac.
Surg. 66 (11) (2008) 2380-2386, https://doi.org/10.1016/j.joms.2008.06.075.
[12] J. Sweatman, R. Beltechi, Pneumosinus dilatans: an exploration into the association between arachnoid cyst, meningioma and the pathogenesis of pneumosinus
dilatans, Clin. Neurol. Neurosurg. 185 (2019) 105462, https://doi.org/10.1016/j.clineuro.2019.105462.
[13] S. Aryan, S. Thakar, A.T. Jagannatha, C. Channegowda, A.S. Rao, A.S. Hegde, Pneumosinus dilatans of the spheno-ethmoidal complex associated with
hypovitaminosis D causing bilateral optic canal stenosis, Childs Nerv Syst. 33 (6) (2017) 1005-1008, https://doi.org/10.1007/s00381-017-3373-6.
[14] B. Dogan, O. Karabudak, C. Basekim, E. Karabacak, Are port-wine stain and pneumosinus dilatans associated? A controlled study, Eur. J. Dermatol. 20 (2)
(2010) 205-207, https://doi.org/10.1684/¢jd.2010.0890.
[15] S. Seigell, S. Singhal, N. Gupta, R.R. Verma, A. Gulati, Pneumosinus dilatans: a myriad of symptomology, Indian J. Otolaryngol. Head Neck Surg. 74 (Suppl 2)
(2022) 1305-1309, https://doi.org/10.1007/s12070-021-02418-x.
[16] J.A. Ricci, Pneumosinus dilatans: over 100 Years without an etiology, J. Oral Maxillofac. Surg. 75 (7) (2017) 1519-1526, https://doi.org/10.1016/j.
joms.2017.02.010.
[17] 1. Nasi-Kordhishti, S. Giese, B. Hirt, J. Honegger, Chapter 5 - anatomy of the pituitary region, in: J. Honegger, M. Reincke, S. Petersenn (Eds.), Pituitary Tumors,
Academic Press, 2021, pp. 67-85, https://doi.org/10.1016/B978-0-12-819949-7.00061-5.
[18] J.A. Ricci, Pneumosinus dilatans: a novel algorithm for its classification and management, J. Craniofac. Surg. 32 (4) (2021) 1391-1395, https://doi.org/
10.1097/SCS.0000000000007432.
[19] R. Rosés Sdiz, E. Font Julia, F. Garcia Ortega, C. Piniero Cutillas, Progressive proptosis secondary to pneumosinus dilatans of the ethmoidal sinus in a pediatric
patient, Orbit 40 (2) (2021) 162-166, https://doi.org/10.1080/01676830.2020.1757125.
[20] M.A. Gliti, N. Benkhraba, S. Nitassi, et al., Pneumosinus dilatans: a case report, EPH - International Journal of Medical and Health Science 6 (3) (2020) 19-22,
https://doi.org/10.53555/eijmhs.v6i3.142.
[21] C.Feng, X. Zhang, R. Hong, X. Sun, Q. Chen, G. Tian, Pneumosinus dilatans of the sphenoid sinus: a rare compressive pathogenesis leading to blindness, J. Neuro
Ophthalmol. (2022), https://doi.org/10.1097/WNO.0000000000001612.
[22] J.A. Lugo-Machado, L.M.J. Enriquez, M.L.G. Pérez, et al., Pneumosinus dilatans associated with infantile cerebral palsy and nasal polyposis: case report,
Romanian Journal of Rhinology 11 (43) (2021) 125-129, https://doi.org/10.2478/1jr-2021-0021.
[23] F. Lagana, F. Arcuri, A. Spinzia, P. Renzetti, B. Bianchi, Frontal pneumosinus dilatans: rare complication after draft III procedure, J. Maxillofac. Oral Surg.
(2022), https://doi.org/10.1007/s12663-022-01828-w.
[24] P. Ramani, V.R. Nithya, J. SreeDevi, A.C. Vinod Kumar, Pneumosinus dilatans: a rare case report and review of literature, J. Indian Acad. Oral Med. Radiol. 33
(2) (2021) 226, https://doi.org/10.4103/jiaomr.jiaomr_253_20.
[25] T.S. Decates, A.M. Villadiego Pereira, D.G.M. Mosmuller, P.J. Velthuis, Pneumosinus dilatans following dermal filler injections, J. Cosmet. Laser Ther. 22 (6-8)
(2020) 239-240, https://doi.org/10.1080/14764172.2021.1920038.
[26] M. Garcia-Martin, A. Moreno Valor, I. Toribio Ruano, Bilateral maxillary Pneumosinus dilatans, Acta Otorrinolaringol. Esp. 72 (4) (2021) 268-269, https://doi.
org/10.1016/j.otoeng.2020.06.003.
[27] K.A. Aghdam, A. Aghajani, M.S. Sanjari, Bilateral visual loss caused by pneumosinus dilatans: idiopathic cases are not always reversible, J Curr Ophthalmol 33
(2) (2021) 197-200, https://doi.org/10.4103/2452-2325.288940.
[28] J.S. Jundt, A. Bohnen, B.S. Galbraith, J. Melville, Tension pneumocephalus: case report and review, Int. J. Oral Maxillofac. Surg. 51 (12) (2022) 1570-1572,
https://doi.org/10.1016/j.ijom.2022.07.009.
[29] HELI KFE, SRETUNIBELEABTRAGTRESSMITESHEEEIHLRE, PERESKBRIZRE 22 (1) (2022) 51-52, https://doi.org/10.14166/
j.issn.1671-2420.2022.01.011.


https://doi.org/10.1016/j.heliyon.2024.e38763
http://refhub.elsevier.com/S2405-8440(24)14794-9/sref1
https://doi.org/10.3109/00016481809122008
https://doi.org/10.1097/SCS.0000000000000694
https://doi.org/10.1097/SCS.0000000000000694
https://doi.org/10.1016/j.jcms.2005.01.003
https://doi.org/10.1016/j.jcms.2005.01.003
https://doi.org/10.3171/jns.1979.51.3.0402
https://doi.org/10.3171/2014.7.FOCUS14303
https://doi.org/10.1167/iovs.05-0981
http://refhub.elsevier.com/S2405-8440(24)14794-9/sref8
https://doi.org/10.1016/S0009-9260(85)80308-1
https://doi.org/10.1001/archotol.1943.00670040597005
https://doi.org/10.1016/j.joms.2008.06.075
https://doi.org/10.1016/j.clineuro.2019.105462
https://doi.org/10.1007/s00381-017-3373-6
https://doi.org/10.1684/ejd.2010.0890
https://doi.org/10.1007/s12070-021-02418-x
https://doi.org/10.1016/j.joms.2017.02.010
https://doi.org/10.1016/j.joms.2017.02.010
https://doi.org/10.1016/B978-0-12-819949-7.00061-5
https://doi.org/10.1097/SCS.0000000000007432
https://doi.org/10.1097/SCS.0000000000007432
https://doi.org/10.1080/01676830.2020.1757125
https://doi.org/10.53555/eijmhs.v6i3.142
https://doi.org/10.1097/WNO.0000000000001612
https://doi.org/10.2478/rjr-2021-0021
https://doi.org/10.1007/s12663-022-01828-w
https://doi.org/10.4103/jiaomr.jiaomr_253_20
https://doi.org/10.1080/14764172.2021.1920038
https://doi.org/10.1016/j.otoeng.2020.06.003
https://doi.org/10.1016/j.otoeng.2020.06.003
https://doi.org/10.4103/2452-2325.288940
https://doi.org/10.1016/j.ijom.2022.07.009
https://doi.org/10.14166/j.issn.1671-2420.2022.01.011
https://doi.org/10.14166/j.issn.1671-2420.2022.01.011

X. Zhou et al. Heliyon 10 (2024) e38763

[30] H.J. Welkoborsky, J. Kuestermeyer, K.V. Steinke, A. Paehler, C.M.C. Deichmueller, Endoscopic optic nerve decompression: indications, technique, results, Curr
Otorhinolaryngol Rep 7 (2) (2019) 153-164, https://doi.org/10.1007/540136-019-00235-z.

[31] G. Danassegarane, M. Bretonnier, J. Tinois, M. Proisy, L. Riffaud, Pneumosinus dilatans of the sphenoid and visual loss: when should the optic nerve be
decompressed? Childs Nerv Syst 37 (8) (2021) 2677-2682, https://doi.org/10.1007/500381-020-04916-9.

[32] S.L. Fahrioglu, N. VanKampen, C. Andaloro, Anatomy, head and neck, sinus function and development, in: StatPearls [Internet], StatPearls Publishing, 2023.
https://www.ncbi.nlm.nih.gov/books/NBK532926/. (Accessed 14 December 2023).

[33] K.S. Sethi, S. Choudhary, P.K. Ganesan, et al., Sphenoid sinus anatomical variants and pathologies: pictorial essay, Neuroradiology (2023) 1-17, https://doi.
0rg/10.1007/500234-023-03163-4. Published online May 18.


https://doi.org/10.1007/s40136-019-00235-z
https://doi.org/10.1007/s00381-020-04916-9
https://www.ncbi.nlm.nih.gov/books/NBK532926/
https://doi.org/10.1007/s00234-023-03163-4
https://doi.org/10.1007/s00234-023-03163-4

	Sphenoidal pneumosinus dilatans associated compressive optic neuropathy: A case series of four adolescent patients
	1 Introduction
	2 Results
	2.1 Patients’ characteristics
	2.2 Cases report

	3 Discussion
	4 Limitations
	5 Conclusion
	Ethics statement
	Funding sources
	Data availability statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgement
	Appendix ASupplementary data
	References


