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Introduction

Orbital fractures in children are rare, although their falls and traumas are 
not. However it is important to recognize the signs of orbital fractures in children, 
since they are often very different from the signs in grownups and sometimes need 
to be treated urgently to avoid sequelae. 

The orbit is cone-shaped and contains the eyeball surrounded by fat and 
muscles. Inferiorly the orbital floor is the roof of the maxillary sinus, and medially 
the bony wall is part of the wall of the ethmoidal sinuses (Figure	1). In the apex 
of the cone the optical nerve enters the skull, while nerves to the muscles of the 
eye pass through the superior orbital fissure. The skull has a frame of buttresses 
with thinner bone in between. Both the orbital floor and the medial walls of the 
orbit are made up of very thin bone. The infra-orbital and supra-orbital margins, 
on the other hand, are made of thick bone. 

Figure	1. Normal Orbit. 
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Fractures of the orbit can be divided into two general types. The most eas-
ily diagnosed type includes fractures involving the margins that are often part 
of more extensive trauma with other manifestations, such as fractures of the 
maxilla and the zygomatic arch. The other and more difficult type to diagnose 
includes blowout fractures, where the outer framework is conserved while the 
floor or medial margin or both are “blown out” into the sinuses. These fractures 
are common in grownups, and the symptoms of diplopia, enophthalmus (which 
may initially be masked by bleeding) and reduced sensibility are well known and 
easily recognized. A CT-scan and a thorough examination of the eye will confirm 
such a fracture.
Pediatric	fractures:	White	blowout/trapdoor	fractures

The symptoms in children are however often more difficult. The clinical 
picture, especially if movements of the eye are severely restricted, may be domi-
nated by vasovagal symptoms such as vomiting, nausea, and headache. All these 
symptoms can be interpreted as cerebral commotion (concussion) dependent on 
the trauma, and so are often overlooked as pertinent to a fracture of the orbit. 
Sometimes there are very few signs of trauma such as hematoma or pain. Children 
very seldom complain of double vision even if movements of the eye are severely 
restricted. 

A computerized tomographic (CT) scan or magnetic resonance imaging 
(MRI)  is NOT certain to confirm the fracture, since it may be a greenstick type 
of fracture. The periosteum is thus intact, and although bony fragments may have 
been dislocated at the site of injury, they may spring back into place and be held 
there by the periosteum. The “hinge” is often medially placed. Orbital contents, 
however, may get caught in the crack, and the crack can cause firmly entrapped 
periorbital contents. The soft tissue is so firmly entrapped that circulation is affect-
ed, causing the vasovagal symptoms mentioned above. This makes it mandatory 
to address the entrapment quickly to avoid necrosis of the muscles. Operation 
within 24-48 hours is recommended in many studies.1-5

To reach the decision whether to operate or not, a thorough clinical exami-
nation, often accompanied by a test of forced duction, has to be performed in 
addition to the CT/MRI. This procedure is to decide whether there is entrapment 
or not. If there is a classic blowout fracture without entrapment, the fracture is 
handled as it would be in a grownup, and there is no immediate danger to the 
muscles of the eye. The same test is then performed preoperatively to verify the 
entrapment, and during and post-operatively to check that the entrapped soft tissue 
is mobilized again.4,6

Operative technique
After reaching the infra-orbital margin, mostly through a subciliary incision, 

the periosteum is lifted from the bone. The soft tissue from the entrapment is 
mobilized, and mobility of the eye is restored. This is verified by a renewed test 
of forced duction.  In cases with a classic blowout fracture, a transplant is placed 
to ensure that there is no new entrapment in the defect in the orbital floor. In a true 
trapdoor fracture, however, there is no bony defect, and the need for a transplant 
is debated. Some surgeons claim that a very thin transplant should always be 
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placed,4 but we have sometimes omitted this without any postoperative problems. 
The periosteum is then sutured and so is the skin. Patients usually have to stay 
only one or two nights in hospital.  All are given antibiotics as prophylaxis and 
as drops in the eye.

We prefer to use autologous bone-grafts in children, thus avoiding foreign 
material that will be present lifelong or perhaps will have to be removed eventu-
ally. The grafts are taken from the hip or the skull.
Follow	up

Eye mobility is tested postoperatively by the ophthalmologist and often has 
to be followed for some months. Sometimes, especially if there has been a delay in  
treatment, full motility is not attained even though there is no obvious entrapment 
left. If movement of the eye is not restored, eye muscles surgery may be needed.
Conclusion

Orbital fractures in children are rare but should be diagnosed and treated 
immediately to avoid double vision. It is important to note that the symptoms in 
children may be very different from those seen in grownups.

Four cases of orbital fractures in children are presented below
Case 1

A 15-year-old previously healthy boy was hit in the eye by the opponent’s 
shoulder while wrestling. He was not unconscious but experienced immediate 
nausea and started vomiting. This was first thought to be due to cerebral commo-
tion (concussion), but when he kept vomiting the day after and also experienced 
pain upon movements of the eye, a CT-scan was made. A medial fracture with 
very little dislocation was seen, and entrapment was verified by the ophthalmolo-
gist. The patient was sent to us and we operated the same day. During the opera-
tion two fractures were found, one medially as described, but also an entrapment 
of soft tissue in the orbital floor. The bone was not dislocated, and no graft was 
placed. 

The patient was still experiencing decreased movement of the eye postopera-
tively, but all nausea was gone. Follow up by the ophthalmologist one week after 
the operation showed that now the eye moved without any problems at all. Follow 
up a year postoperatively also showed normal movement.

Case	2
A 10-year-old healthy girl got hit in the eye when falling from her bike. 

Although not unconscious, she was vomiting and felt dizzy. This was thought 
to be due to cerebral commotion, and she was sent for an immediate CT-scan 
(Figure	2). This revealed a fracture in the floor of the orbit and nothing else. She 
was sent to us, and we operated the day after. In the floor a fracture of trapdoor 
type with the hinge medially, and a modest dislocation, was found. All soft tissue 
was repositioned, and a thin bone-graft was placed. Postoperatively she experi-
enced some double vision when gazing upwards for a couple of weeks, but two 
months postoperatively all was back to normal.
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Figure	2. Orbit fracture

Case 3
A five-year-old girl was sent to us ten days after a fall. She had, at the fall, 

sustained a small scar just by the right eye and felt nausea and vomiting a few 
times. Two days after the fall she was brought to her general practitioner (GP) still 
feeling unwell. She was sent for a CT-scan that showed no pathology. However 
some days later there was some doubt concerning whether her eye moved as it 
should, and an MRI was made. This also was without any sure sign of pathologic 
conditions. A slight edema of the  rectus medialis muscle was seen however, 
and after consulting our ophthalmologist (who performed a test of forced duc-
tion showing distinct entrapment), the orbital floor was explored. During the 
operation, soft tissue was found to be entrapped in a crack in the orbital floor 
that was without dislocation. It was repositioned, but no bone-graft was placed. 
Post-operatively the outcome was excellent with the nausea gone and normal 
movements of the eye.

Case 4
A six-year-old boy was hit by a baseball bat while playing with his brother. 

The eye was swollen, but otherwise he was feeling well when he was seen two 
days after the trauma. The ophthalmologist found impaired movement of the eye 
which prompted a CT scan. It was interpreted as normal but the restriction of 
the eye movements was distinct. The orbital floor was explored, and soft tissue 
was found to be firmly entrapped in a crack in the floor. After repositioning the 
soft tissue, the test of forced duction was normal. When examining the CT-scan 
postoperatively together with a senior radiologist, the fracture could be identified 
(Figure	3). All follow up has been without any problems.
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Figure	3. Identified fracture

References
 
1. Bansagi ZC, Meyer DR. Internal orbital fractures in the paediatric age group: 

characterization and management. Ophthalmology. 2000; 107(5):829-36.
2. Cohen SM, Garrett CG. Pediatric orbital floor fractures: nausea/ vomiting as 

signs of entrapment. Otolaryngol Head Neck Surg. 2003; 129(1):43-7.
3. Egbert JE, May K, Kersten RC, Kulwin DR. Pediatric orbital floor 

fracture: direct extra ocular muscle involvement. Ophthalmology. 2000; 
107(10):1875-9.

4. Grant JH 3rd, Patrinely JR,Weiss AH, Kierney PC, Gruss JS. Trap door fracture 
of the orbit in a pediatric population. Plast Reconstr Surg. 2002;109(2):482-9, 
490-5.

5. Jordan DR, Allen LH, White J, Harvey J, Pashby R, Esmaeli B. Intervention 
within days for some orbital floor fractures: the white-eyed blowout. Ophthal 
Plast Reconstr Surg. 1998;14(6):379-90.

6. Criden MR, Ellis FJ. Linear non displaced orbital fractures with muscle 
entrapment. J AAPOS. 2007;11 (2):142-7.


