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Background: Traumatic optic neuropathy following orbital roof fractures is rare 
in pediatric populations but represents a surgical emergency due to risk of 
permanent blindness. Approximately 1.6% of traumatic brain injury cases 
involve direct optic nerve injury. Orbital roof fractures in children are 
uncommon and may be associated with frontal lobe injury, dural tears, and 
proptosis. Early recognition and multidisciplinary intervention are critical for 
visual preservation. 
Case Presentation: A 2-year-old girl sustained high-energy motor vehicle 
trauma resulting in left orbital roof fracture with optic nerve compression. 
Clinical examination revealed proptosis, anisocoric pupil without 
photoreaction, and restricted ocular movement. Computed tomography 
confirmed displaced orbital roof fracture compressing the optic nerve. 
Emergency multidisciplinary surgery was performed via medial superior 
palpebral approach with bone fragment repositioning and optic nerve 
decompression. Intraoperative cerebrospinal fluid leak resolved spontaneously 
with conservative management. At 28 months postoperatively, the patient 
demonstrates complete visual recovery without diplopia, exophthalmos, or 
dystopia. 
Conclusion: Pediatric orbital roof fractures with optic nerve compression 
require immediate surgical decompression to prevent permanent visual loss. 
Multidisciplinary collaboration between neurosurgery, oral-maxillofacial 
surgery, and ophthalmology is essential. Despite potential complications 
including CSF fistula, timely intervention can achieve excellent functional 
outcomes. 

Keywords: traumatic optic neuropathy; orbital roof fracture; pediatric trauma; 
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INTRODUCTION 

Facial fractures in infants require special attention in diagnosis and treatment. Although they are 
relatively uncommon compared with adults, they may be associated with cranial trauma and therefore 
demand careful evaluation [1]. Treatment selection should consider age-specific anatomical, 
physiological, and psychological characteristics. 

Orbital fractures are particularly important because of their close relationship to the visual apparatus, 
especially when associated with optic nerve compression or orbital compartment syndrome. These 
injuries are commonly related to high-energy trauma and may occur in the setting of polytrauma [2,3]. 
Optimal management often requires a multidisciplinary team including neurosurgeons, oral and 
maxillofacial surgeons, and ophthalmologists. 

Orbital compression is an emergency because delayed treatment may result in permanent visual loss. 
Patients may present with proptosis, restricted ocular motility, pupillary abnormalities, loss of 
photoreaction, and decreased visual acuity; imaging may demonstrate orbital roof displacement, 
retrobulbar hemorrhage, or optic nerve compromise [2,3]. This report describes the successful emergency 
management of a rare pediatric orbital roof fracture causing optic nerve compression. 

CASE REPORT  

A 2-year-old female patient was referred to the Oral and Maxillofacial Surgery and Traumatology 
Service of the Araraquara School of Dentistry, UNESP, after a high-energy motor vehicle accident. At initial 
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presentation, the patient was in good general condition, with no imminent spinal or intracranial 
instability, and the complete Advanced Trauma Life Support (ATLS) protocol was followed. 

Physical examination revealed facial edema and periorbital ecchymosis (Figure 1A). The left orbit 
showed proptosis, anisocoria with no pupillary photoreaction to stimulation, and limitation of ocular 
movement in retroversion. Computed tomography demonstrated a left orbital roof fracture with 
displacement and compression of the optic nerve (Figure 1B). Because of the risk of permanent blindness, 
immediate surgical treatment was indicated. 

 

Figure  1.   Preoperative findings. (A) Clinical photograph showing bilateral periorbital ecchymosis and the site of frontal impact. 
(B) Axial computed tomography (CT) scan demonstrating a displaced left orbital roof fracture with compression of the optic nerve. 

The patient underwent multidisciplinary surgical treatment by the oral and maxillofacial surgery and 
neurosurgery teams for orbital and optic nerve decompression through repositioning of the superior 
orbital wall. A left medial superior palpebral approach was used, and the displaced bone fragment was 
elevated and repositioned (Figure 2). An intraoperative cerebrospinal fluid (CSF) fistula occurred but 
ceased spontaneously and was managed conservatively. A Penrose drain was placed to prevent local 
hematoma formation. 

Figure 2. Medial superior palpebral approach and repositioning of the displaced bone fragment 

Postoperative imaging confirmed satisfactory repositioning of the orbital roof and decompression of 
the optic nerve (Figure 3). The postoperative course was favorable, with recovery of ocular motility and 
preservation of visual acuity. At 28 months of follow-up, the patient showed no visual deficit, diplopia, 
exophthalmos, or dystopia. 

 

A B 



 
 Pediatric Traumatic Optic Neuropathy: A Case of Emergency 

Multidisciplinary Surgical Decompression 
 

 
License terms

 

 

Copyright Ó 2025 by   
Pereira Santos et al. 

DOI: 10.46900/apn.v8i2.379 

Arch Pediatr Neurosurg. 2026; 8(2):e3792026 

e3792026 

 

 

Figure 3. Postoperative CT scans showing sagittal (A), axial (B), and coronal (C) views, respectively 

DISCUSSION 

Epidemiology and Mechanisms of Traumatic Optic Neuropathy 

Traumatic optic neuropathy (TON) in children is uncommon but may occur after high-energy 
craniofacial trauma and orbital fractures [2,3]. CT-based studies have shown that specific orbital and facial 
findings, such as intraconal hematoma, optic canal fracture, and related post-traumatic changes, are 
associated with increased risk of optic nerve injury and visual compromise [3]. 

Orbital roof fractures are rare in the pediatric population but may be associated with frontal lobe 
injury, dural tears, proptosis, traumatic optic neuropathy, and other ophthalmic complications [4-6]. Most 
pediatric orbital roof fractures can be managed conservatively; however, displaced fractures associated 
with intracranial involvement, ocular displacement, CSF leak, or visual compromise may require surgical 
intervention [4-6]. The present case illustrates such a scenario, in which a high-energy mechanism 
produced a displaced orbital roof fracture with direct optic nerve compression requiring emergency 
decompression. 

The optic nerve is approximately 50 mm long and is divided into intraocular, intraorbital, 
intracanalicular, and intracranial segments, with the intraorbital segment being the longest. The 
intracanalicular portion is especially vulnerable to trauma, and prognosis tends to be worse when this 
segment is involved [7]. High-resolution CT is essential for evaluation of bony anatomy and fracture-
related compression, whereas MRI may be useful in selected stable patients for assessment of soft tissues 
and the optic nerve itself [10,13] 

Classification: Direct versus Indirect Injury 

Traumatic optic nerve injury is commonly classified as direct or indirect. Direct traumatic optic 
neuropathy is associated with structural injury to the optic nerve caused by orbital trauma, penetrating 
injury, fracture fragments, contusion, or avulsion. Indirect traumatic optic neuropathy refers to force 
transmission to the nerve through adjacent soft tissues or bony structures, resulting in edema, hematoma, 
ischemia, or shearing injury without obvious transection [9-13]. 

This distinction remains clinically relevant for prognostic assessment and treatment planning [11,12]. 
Direct injuries caused by penetrating trauma or displaced fracture fragments generally have a poorer 
prognosis, particularly when there is gross structural disruption of the nerve [12]. Indirect injuries may be 
reversible in selected patients, although outcomes remain variable and treatment is still controversial 
[9,11,13]. 
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Role of Corticosteroids: Current Evidence 

High-dose corticosteroids have historically been proposed for indirect optic nerve injury in an attempt 
to reduce edema within the rigid optic canal [14]. However, contemporary evidence does not support the 
routine use of high-dose corticosteroids for traumatic optic neuropathy and suggests potential harm, 
especially with megadose intravenous methylprednisolone [12,14-16]. 

A recent systematic review found no evidence of benefit for medical therapies and highlighted 
increased mortality associated with megadose intravenous methylprednisolone in major traumatic brain 
injury studies [15]. Randomized evidence has not demonstrated clear benefit for intravenous 
methylprednisolone or other medical therapies in TON [14,15]. The International Optic Nerve Trauma 
Study likewise found no clear superiority of corticosteroid therapy or optic canal decompression over 
observation alone in the overall TON population [16]. Nevertheless, corticosteroids continue to be used 
in some surgical series as adjunctive treatment, making it difficult to isolate the contribution of steroids 
from that of surgery itself [17-20]. 

Overall, current evidence does not support routine high-dose corticosteroid therapy as standard 
treatment for TON [14-16]. 

Surgical Decompression: Techniques and Outcomes 

Surgical treatment is generally considered in cases of direct optic nerve compression by bone 
fragments or hematoma and in selected patients with progressive visual deterioration [10,13]. In cases of 
clear orbital or optic nerve compression, early decompression may be justified to reduce ischemia and 
secondary injury [2,10]. 

Several surgical approaches have been described, including endoscopic transnasal decompression, 
transorbital approaches, and transcranial/open techniques, each with specific indications [10,13,17-20]. 
Endoscopic transnasal decompression is most commonly used for optic canal and orbital apex 
decompression, particularly when bony compression or apical hematoma is identified [8,18,20]. Published 
series have reported postoperative visual improvement in selected patients, including pediatric cohorts 
[8,17-20]. 

Open or transcranial approaches are particularly relevant in orbital roof fractures with displaced 
superior wall fragments, dural injury, associated cranial pathology, or the need for direct reconstruction 
[4-6]. In such cases, direct visualization allows removal or repositioning of displaced fragments and 
management of associated CSF leak or intracranial involvement. In the present case, a transorbital 
approach through a medial superior palpebral incision allowed direct reduction of the displaced orbital 
roof fragment and decompression of the optic nerve, with neurosurgical support because of the 
intraoperative CSF fistula. 

The choice of technique depends on the nature and location of the injury, the patient’s general 
condition, associated craniofacial trauma, and the need for intracranial access [10,13]. Prognosis is 
generally worse in patients with no light perception before surgery or with severe optic canal injury 
[7,16,18]. Potential complications include injury to the ophthalmic artery or carotid artery, CSF fistula, 
meningitis, and intraorbital infection [13]. In the present case, the CSF fistula resolved spontaneously with 
conservative management and caused no long-term sequelae. 

Timing, Prognosis, and Multidisciplinary Care 

Early intervention and the presence of baseline residual vision are among the most consistently 
reported predictors of better visual outcomes [18,19]. Some meta-analytic and cohort data suggest 
superior recovery when decompression is performed within approximately 7 days of injury, particularly 
in selected surgically treated patients [8,18,19]. However, these findings should be interpreted with 
caution because the overall literature on TON remains heterogeneous, and high-level evidence has not 
established a universal benefit for decompression in all cases [15,16]. 
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Factors associated with improved postoperative recovery in published series include shorter interval 
between injury and treatment, residual preoperative vision, less extensive fracture-related damage, and 
better baseline visual acuity [8,18,19]. Contemporary series also suggest that complication rates may be 
acceptable when surgery is carefully selected and performed by experienced teams, although risk profiles 
differ by approach and case complexity [13,17-20]. 

Multidisciplinary management involving ophthalmology, neurosurgery, otolaryngology or skull base 
surgery when indicated, radiology, and oral and maxillofacial or craniofacial surgery is essential for 
individualized decision-making in patients with orbital roof fractures and visual compromise [4-6]. The 
present case illustrates the value of such coordinated care, with successful collaboration between oral 
and maxillofacial surgery and neurosurgery resulting in complete visual recovery. 

Thus, prognosis is strongly influenced by the mechanism and severity of optic nerve injury [7,12]. 
Despite the severity and potential for rapid progression, timely diagnosis, careful imaging assessment, 
and prompt multidisciplinary planning may preserve vision and substantially improve long-term quality of 
life. 

CONCLUSION 

Pediatric orbital roof fractures with optic nerve compression are uncommon but potentially 
devastating injuries that require prompt recognition, imaging-based diagnosis, and multidisciplinary 
management. In cases of displaced orbital roof fracture with clear mechanical compression of the orbital 
contents or optic nerve, urgent surgical decompression may be vision-saving. Current evidence does not 
support routine use of high-dose corticosteroids for traumatic optic neuropathy, and their role remains 
controversial. As illustrated by this 2-year-old patient, timely and coordinated surgical treatment can 
result in excellent long-term functional recovery even in complex cases complicated by intraoperative CSF 
leak. 
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