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ABSTRACT
Background: A classic presentation of a pediatric facial trauma resulting in an orbital blowout fracture is an absence of sub-

conjunctival haemorrhage, an upgaze diplopia, and general malaise caused by the oculocardiac reflex (OCR). This clinical pre-
sentation is termed as a white eye blow out fracture. These fractures in pediatric patients tend to entrap soft tissues including 
extraocular muscles leading to limitation in ocular movement. Besides clinical and radiographic evaluations, the motility evalua-
tion is a primary diagnostic tool in such injuries. To prevent a neurocranial injury, early surgical intervention is highly advised 
in symptomatic cases.

Case Presentation: This case report presents a pediatric patient who was involved in a motor vehicle accident and sustained a 
head injury and an orbital roof fracture. Limitation of extraocular movement, vertical dystopia, OCR and diplopia were 
observed which suggested a trap door type fracture. To access the surgical site, a coronal approach was performed which facili-
tated the release of soft tissues entrapped into the orbital roof. 

Outcomes: Presence of clinical signs and symptoms like limitation of extraocular movement, vertical dystopia, OCR and dip-
lopia are indicative of immediate surgery but concomitant head injury may hinder the urgency of the orbital fracture repair. 
Although, the surgical correction was delayed satisfactory post-surgical outcomes were achieved with immediate improvement 
in extraocular movement, diplopia and resolution of OCR. 

Conclusion: Management of orbital roof fractures is a multidisciplinary approach which requires a prompt execution of 
treatment plan, good understanding and co-operation between neurosurgery, ophthalmology and maxillofacial team is a necessi-
ty for successful outcomes.
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INTRODUCTION

Orbital fractures may occur in a range of patients who present with 
blunt trauma to the face and skull. The management of orbital fractures 
in adult patients has been widely debated in the literature but there are 
relatively few published studies evaluating the characteristics and man-
agement of orbital fractures in the pediatric population1,2). The incidence 
of such fractures as a result of facial injury is very common in adult 
population however, it is much lower (5-15%) in children because of 
differences in the anatomical and physiological characteristics of facial 
development3,4). The main causes of these facial fractures include fall, 
sporting injuries, child abuse and road traffic accidents5). The nature of 
injury, clinical symptoms, type of fracture, and treatment indications of 

isolated orbital wall fractures are different in the children from those in 
the adults. 

Children are particularly susceptible to pure orbital fractures of the 
trapdoor variety. Trapdoor fracture, defined by the lack of displacement 
of the involved bones, occurs when a circular segment of the bony orbit 
fractures and becomes displaced, however, remains attached on one 
side6). The orbital contents are herniated and entrapped at the fracture 
site. Because of the greater elasticity of the orbital bones in children, 
there is a higher incidence for the development of trapdoor type frac-
tures in pediatric patients. 

Pediatric orbital roof fractures can have a different disposition as 
compared to adult orbital floor fractures and can have adverse long-term 
consequences if not detected and treated early. Here is the case report of 
a pediatric patient who sustained head injury and fracture of the orbital 
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roof (trapdoor type fracture), following a motor vehicle accident.

CASE  PRESENTATION

Diagnosis
A five-year-old boy presented to Hospital Universiti Sains Malaysia 

following a motor vehicle accident. Upon examination, the Glasgow 
coma scale (GCS) of 3/15 was note, which warranted intubation fol-
lowed by admission to the neurosurgical intensive care unit. The neuro-
surgery team conservatively managed patient for 10 days, and endotra-
cheal intubation and sedation hindered thorough facial and ophthalmo-
logical examinations. After extubating, the patient was shifted to the 
pediatric ward on the 16th day post-trauma. Following ophthalmology 
review a restriction in the movement of right globe was noted. A surgi-
cal consultation was requested the following morning for assessment of 
facial fractures and orbital. 

Investigations
CT scan revealed pneumocranium at frontal area, intra-parenchymal 

bleed in right frontal area, right temporal contusion and extradural hae-
matoma. Bone window displayed fractures at right frontal, petrous part 
of temporal and facial bones. The mid-face included fracture of right 
supra-orbital margin and nasal bone along with Lefort II. Three dimen-
sional (3D) CT scan showed linear fracture of the frontal bone on right 
side extending down towards the right supra-orbital bone which had 
caused buckling of the right orbital roof. Associated fractures of right 
lacrimal bone and nasal bone were also detected. Coronal and sagittal 
views of CT scan showed blow-in fracture of the right orbital roof 
(Figure 1). Bilateral infra-orbital undisplaced fractures were also noted. 

Preliminary ophthalmic examination revealed bilateral periorbital 
haematoma, hypoglobus right eye with deviation downwards and out-
wards. Mild chemosis was also detected in the right eye. Mild restric-
tion upon infraduction with diplopia, vertical dystopia and oculocardiac 
reflex was noted (Figure 2 A). On palpation, a step deformity was noted 
over the right frontal area and right supra-orbital margin. A bony spike 
projecting over the left lateral aspect of nasal bone was palpable. Infra-
orbital margins on either side did not exhibit any step deformity or any 
signs of infra-orbital paresthesia on the face bilaterally. 

Treatment Plan
Considering the clinical (Figure 2 A) and radiographic findings 

(Figure 2 B), surgery was planned to release the soft tissue entrapment 
and fix the medial aspect of the right orbit and the left lateral nasal 
bone. 3D reconstruction of fractures facilitated the determination of 
microplate and screw placement7). Bilateral infraorbital fractures were 
planned to be managed conservatively. 

As the area of concern was right frontal bone, right orbital roof and 
the orbito-nasal complex, a coronal approach was planned. Intra-
operatively, the soft tissue entrapment at the right orbital roof was 
detected and released (Figure 1 B). Concurrently the medial canthus of 
the left eye was also stabilized using non-absorbable 4/0 Prolene suture 
and anchored to the titanium microplate at the left lateral nasal bone. 

The step deformity at the linear frontal bone fracture was reduced and 
stabilized with 1.3 mm thick micro titanium plates and 4 mm screws. 
The nasal bones over both the sides were anatomically reduced. They 
were fixed with micro titanium plates and screws. The coronal flap was 
re-approximated and sutured with a drain over the right side. 

Post-surgical plan
Two days post-operatively, drains were removed. Post-operative 

recovery was uneventful. Ophthalmic examinations were repeated and 
shows satisfactory results with immediate improvement in extraocular 
movement and diplopia. Post-operatively, patient was reviewed after a 
week, 10th day for suture removal, 1 month, 3 months and a year later 
(Figure 2 C). Post-op 3D CT showed the titanium microplates in place 
(Figure 2 D). Patient has shown marked improvement and is able to 
attend school and participate in sports activities. CT scan will be repeat-
ed to monitor the cranial migration of the micro titanium plates and to 
plan its removal if deemed necessary.

DISCUSSION

The forehead prominence and thinness of the bone in children 
makes frontal bone fractures, supraorbital rim, and orbital roof possible 
with direct impact type injuries. With significant force, intracranial inju-
ry (pneumocephalus, epidural and subdural hematomas, and cerebral 
contusion) are seen8). Posterior displacement of the frontal and supraor-
bital rim or inferior displacement of the orbital roof requires open surgi-
cal reduction. Head injury may necessitate postponement of orbital frac-
ture repair to allow the brain to recover9). As such, in this case, definitive 
surgical management of orbital roof fracture was delayed due to the 
presence of head injury.

It is widely reported in children that due to high rate of misdiagno-
sis and under recognition of orbital floor fractures with entrapment, 
there is a permanent loss of muscle function10). Review of the literature 
concerning initial evaluation and management of pediatric orbital floor 
fractures in the emergency department has shown that white-eyed blow-
out fractures and orbital floor fractures presenting with OCR symptoms 
are unrecognized and uninvestigated in as many as one third of pediatric 
facial trauma patients because the symptoms are attributed to concus-
sion10,11). OCR, also called Aschner phenomenon, is characterized by 
decrease in pulse rate due to entrapment of extraocular muscles and 
their traction during eye movement12). 

Fixation of orbital fractures in children is still debated and evolving. 
Previous management philosophies have ranged from immediate sur-
gery on all blowout fractures to surgery or none. Currently, indications 
for surgical repair after an internal orbital fracture are muscle entrap-

Figure 1. (A) CT sagittal view: Red arrow shows blow-in fracture 
of right orbital roof (B) Intra-op picture showing soft 
tissue entrapment: Red arrow pointing the site

Figure 2. (A) Clinical picture showing limitation of duction of the 
right globe, (B) Pre  op 3D CT scan: Red arrows show 
the fracture lines, (C) Clinical presentation at 14 
months recall visit, (D) Post -op 3D CT scan: Red 
arrows show the placement of titanium microplates
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ment resulting in ocular motility restriction, early enophthalmos (> 2 
mm), and orbital defects involving more than 50% of the floor or medial 
wall13). Reports evaluating the pediatric population have suggested an 
increased potential for trapdoor type fractures which may require expe-
ditious repair to restore motility and reduce the possibility of tissue isch-
emia and necrosis14-16). 

In the case discussed, symptoms like limitation of extraocular 
movement, vertical dystopia, OCR and diplopia were present that 
requires immediate surgery to release the soft tissue entrapment. 
However, the presence of severe head injury with GCS 3/15, the surgery 
was delayed. The surgery was carried out 18 days following trauma, 
which is considered late repair17,18). Yoon et al. proposed that surgical 
repair carried out more than 15 days following trauma is not expected to 
have good post-operative results18). However, in this case, although the 
surgical repair was delayed, the patient showed good recovery and 
returned to premorbid state. There was no limitation in extraocular 
movements and no diplopia was observed immediately following surgi-
cal repair.

Coronal incisional approach was used to release the muscle entrap-
ment from the trapdoor fracture as recommended by Eppley8). 
Resorbable fixation plating system is more advantageous and the pre-
ferred one but due to its cost and availability issues, titanium microplat-
ing system is commonly used. The metallic osteosynthesis system is 
advantageous as it is readily available, cost effective, and bio-compati-
ble. However, the risk of infection and migration of these systems is a 
genuine issue. The metallic micro plates applied at the frontal area may 
migrate intra-cranially due to the bone developmental pattern. 
Therefore, regular monitoring is advocated and titanium microplate 
might be removed if deemed necessary.

CONCLUSION

Orbital Trapdoor fractures are common in paediatric population of 
age less than 7 years. Presence of clinical signs and symptoms like lim-
itation of duction, vertical dystopia, occulo-cardiac reflex and diplopia 
are indicative of immediate surgery but concomitant head injury may 
hinder the urgency of the orbital fracture repair. Although, the surgical 
repair of the orbital roof fracture was delayed, the results were satisfac-
tory with immediate improvement in extraocular movement and diplo-
pia. Management of orbital roof fractures in paediatric patients man-
dates a multidisciplinary approach which requires co-operation between 
neurosurgery, ophthalmology, paediatric dentists and maxillofacial 
team.

ACKNOWLEDGEMENT

First author is grateful to Universiti Sains Malaysia for providing 
the financial support under USM Fellowship Scheme for two years of 
his PhD candidature. The authors thank the Department of radiology, 
ophthalmology, neurosurgery and staff nurses of Hospital Universiti 

Sains Malaysia, (HUSM) who were involved in the active management 
of this case.

REFERENCES

 1) Anderson, P. J., Chellappah, A. D. and David, D. J. (2010). Medial wall blow out frac-
tures in children. Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology, 
22(4), pp. 202-204.

 2) Anderson, P. J. and Poole, M. D. (1995). Orbital floor fractures in young children. 
Journal of Cranio-Maxillo-Facial Surgery, 23(3), pp. 151-154.

 3) Alcalá Galiano, A., Arribas-García, I. J., Martín-Pérez, M. A., Romance, A., 
Montalvo-Moreno, J. J. and Juncos, J. M. M. (2008). Pediatric Facial Fractures: 
Children Are Not Just Small Adults Radiographics, 28(2), pp. 441-461.

 4) Ab Rahman, S., Xuan, K. H., Haque, S. and Alam, M. K. (2019). Fractures of 
Zygomatic Complex and Their Treatment. International Medical Journal, 26(3), pp. 
256-257.

 5) Sirichai, P. and Anderson, P. J. (2015). Orbital fractures in children: 10 years' experi-
ence from a tertiary centre. British Journal of Oral and Maxillofacial Surgery, 53(10), 
pp. 938-942.

 6) Bansagi, Z. C. and Meyer, D. R. (2000). Internal orbital fractures in the pediatric age 
group: characterization and management. Ophthalmology, 107(5), pp. 829-836.

 7) Purmal, K., Alam, M. K., Pohchi, A. and Abdul Razak, N. H. (2013). 3D Mapping of 
Safe and Danger Zones in the Maxil la and Mandible for the Placement of 
Intermaxillary Fixation Screws. PloS One, 8(12), pp. e84202.

 8) Eppley, B. L. (2005). Use of resorbable plates and screws in pediatric facial fractures. 
Journal of Oral and Maxillofacial Surgery, 63(3), pp. 385-391.

 9) Nowinski, D., Di Rocco, F., Roujeau, T., Meyer, P., Renier, D. and Arnaud, E. (2010). 
Complex pediatric orbital fractures combined with traumatic brain injury: treatment 
and follow-up. Journal of Craniofacial Surgery, 21(4), pp. 1054-1059.

 10) Lane, K., Penne, R. B. and Bilyk, J. R. (2007). Evaluation and Management of 
Pediatric Orbital Fractures in a Primary Care Setting. Orbit, 26(3), pp. 183-191.

 11) Cobb, A., Murthy, R., Manisali, M., Uddin, J. and Toma, A. (2009). Oculovagal reflex 
in paediatric orbital floor fractures mimicking head injury. Emergency Medicine 
Journal, 26(5), pp. 351-353.

 12) Paton, J., Boscan, P., Pickering, A. and Nalivaiko, E. (2005). The yin and yang of cardi-
ac autonomic control: vago-sympathetic interactions revisited. Brain Research 
Reviews, 49(3), pp. 555-565.

 13) Hawes, M. J. and Dortzbach, R. K. (1983). Surgery on orbital floor fractures: influence 
of time of repair and fracture size. Ophthalmology, 90(9), pp. 1066-1070.

 14) Jordan, D., Allen, L., White, J., Harvey, J., Pashby, R. and Esmaeli, B. (1998). 
Intervention within days for some orbital floor fractures: the white-eyed blowout. 
Ophthalmic Plastic and Reconstructive Surgery, 14(6), pp. 379-390.

 15) Sires, B. S., Stanley, R. B. and Levine, L. M. (1998). Oculocardiac reflex caused by 
orbital floor trapdoor fracture: an indication for urgent repair. Archives of 
Ophthalmology, 116(7), pp. 955-956.

 16) Wachler, B. and Holds, J. B. (1998). The missing muscle syndrome in blowout frac-
tures: an indication for urgent surgery. Ophthalmic Plastic and Reconstructive Surgery, 
14(1), pp. 17-18.

 17) Phan, L. T., Piluek, W. J. and McCulley, T. J. (2012). Orbital trapdoor fractures. Saudi 
Journal of Ophtalmology, 26(3), pp. 277-282.

 18) Yoon, K.-C., Seo, M.-S. and Park, Y.-G. (2003). Orbital trapdoor fracture in children. 
Journal of Korean Medical Science, 18(6), pp. 881-885.


