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Orbital Roof Blow-out
Fractures

Blow-out fractures usually involve the floor or medial wall of the orbit. However, if
the roof of the orbit is thin, a blow-out fracture can occur upward into the frontal sinus.
Two cases of orbital roof blow-out fractures are presented including plain films and
tomographic findings. Neither fracture required surgical correction.

The term blow-out fracture was coined by Smith and Regan [1] to describe an
orbital floor fracture caused by a very sudden increase in intraorbital pressure
without concomitant fracture of the orbital rim. Most blow-out fractures involve
the orbital floor. Less often the medial orbital wall is fractured either solely or in
conjunction with a fracture of the floor [2]. Upward displacement fractures
involving the orbital roof do occur but these accompany extensive craniofacial
fractures and usually involve the orbital rim. This type of fracture does not share
the hydraulic etiology of true isolated blow-out fractures. We describe two cases
of isolated fractures of the orbital roof with intact orbital rims.

Case Reports
Case 1

A 65-year-old man struck the orbital area in a fall on a curb. The left superior lid was
ecchymotic and crepitus was palpated. The orbital rim was intact to palpation. Vision was
normal. Extraocular motion was full range, and there was no diplopia.

Plain radiographs demonstrated a fragment of bone displaced into the frontal sinus (fig.
1). There was air in the orbit. Pluridirectional tomography confirmed the integrity of the
orbital rim and demonstrated the bony fragment to originate from the orbital roof. A small
amount of orbital content, presumably fat, was demonstrable into the frontal sinus. A small
density was also demonstrated in the ethmoid sinuses that was thought to represent a small
fracture through the lamina papyracea.

Case 2

A 16-year-old girl was struck in the left eye by a baseball. The upper and lower lids were
ecchymotic and a lid laceration had been sutured at another hospital. Extraocular motion
was full and vision was normal. Plain radiographs demonstrated intraorbital emphysema
and a bony fragment extending into the frontal sinus (fig. 2). Anteroposterior (AP) and
lateral tomography confirmed the upward blow-out of the orbital roof with intact orbital rim.
A small amount of soft tissue was demonstrated herniating into the frontal sinus.

Discussion

The so-called blow-out fracture of the orbit results from blunt trauma to the
eye with an object of such a configuration that the force is first applied to the
globe rather than the orbital rim. Commonly, this is a dashboard, fist, or ball. In
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Fig. 1.—Case 1. A, Frontal view. Left intraorbital emphysema and frag-
ment of bone displaced upward into left frontal sinus (arrow). B, Pluridirec-
tional AP tomogram at 19 cm confirms integrity of orbital rim. C, Tomogram
at 18 cm. Fragment of orbital roof displaced into frontal sinus (arrow). Soft-

their classic experiments, Smith and Regan [1] demon-
strated that the orbital contents were necessary to produce
a typical orbital floor blow-out. They postulated that the
sudden increase in intraorbital pressure caused the orbital
contents to herniate through the weakest part of the orbit.
Clinically and experimentally, blow-outs occur most often
through the posterior orbital floor just medial to the infraor-
bital groove [2]. Less often, the orbital plate of the ethmoid
is involved solely or in combination with the floor fracture.
Distribution of blow-out location results from a combination
of thinness of the bone and its geometric relation to the
orbital axis. Complications of blow-out fracture such as
diplopia and enophthalmos have several causes and may
require surgery to release the entrapped soft tissue and to
reconstruct the orbital floor.

tissue density in ethmoid sinus (arrowheads) suggests lamina papyracea
fracture. D, Lateral tomogram. Thin bony orbita! roof; fragment of bone
displaced into frontal sinus (arrow).

Orbital roof fractures usually are part of severe craniofa-
cial injuries. Isolated superior orbital rim fractures result
from extensive or localized trauma. Displacement of the
orbital rim can cause linear extension into or comminution
of the orbital roof. With entrapment of the orbital soft tissues
or persistent displacement of the globe, surgery is some-
times required to prevent permanent functional and cos-
metic impairment [3, 4]. These fractures are not pure blow-
outs in that the roof fracture results from direct compressive
or buckling forces rather than the hydraulic pressure.
McClurg and Swanson [5] reported a roof fracture causing
diplopia as part of a more extensive skull fracture. They
postulated that elevation of the intraorbital pressure accom-
panying a fracture dislocation of the orbital roof caused the
orbital fat to become entrapped when the fracture immedi-
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ately and spontaneously reduced. The mechanism of injury,
the fracture of the orbital rim, and the severe accompanying
cerebral, skull, and facial injuries makes this distinct from a
blow-out fracture. Therefore, they proposed the designation
frontosphenoidal fracture with orbital entrapment. Converse
et al. [6] relate the rare observation of blow-outs through
the greater wing of the sphenoid and roof of the orbit in
association with other fractures of the facial and cranial
bones.

Fractures of the orbital roof without concomitant fractures
of the orbital rim are unusual. Isolated orbital roof fractures
can result from penetrating injuries [7]. Very rarely, the
orbital roof can be blown downward by distant skull frac-
tures. This results from a sudden increase in intracranial

Fig. 2.—Case 2. A, Detail from AP plain film. Bone fragment displaced
into left frontal sinus (arrow). Small amount of soft tissue herniates under
hinged trapped door-like fragment. B, AP tomogram. Displaced fragment of
orbital roof; intraorbital emphysema. C, Lateral tomogram. Intraorbital em-
physema (arrow). Lucency behind frontal sinus is spurious shadow and does
not represent pneumocephalus.

pressure being transmitted through the anterior fossa and
decompressed by a fracture of the orbital roof [8].

The mechanism of injury and integrity of the orbital rim
make our cases similar to the common blow-out fractures of
the floor and medial wall of the orbit. In these patients, the
thin bone between the frontal sinus and the orbit offered the
least resistance to the sudden increase in intraorbital pres-
sure (fig. 3). The thinness of the bony plate in these partic-
ular patients may be due to extension of the large frontal
sinuses posteriorly into the orbital roofs. The intraorbital
emphysema in these cases may have come from the frontal
sinus or from associated lamina papyracea fractures into
the ethmoid. Neither patient had diplopia, limitation of ocular
motion, or enophthalmus, and no surgery was required. No
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Fig. 3.—Mechanism of upward blow-out fracture: kinetic energy of ball
deforms relatively noncompressible orbital contents. Hydraulic pressure is
then dissipated by fracture of least resistant surrounding bone, in this case
orbital roof.

fracture of the floor of the anterior fossa communicating
with the frontal sinus was demonstrated, indicating that the
risk of cerebrospinal fluid leak or meningitis was low.
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