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SUMMARY

Orbital fractures may be accompanied with severe damage of the eye bulb and other intraorbital tissues. Early clinical findings can be very mild,
therefore itis vital to actively seek not only for any damage done to the soft tissues of the orbit, but also for extraorbital complications such as liquorrhea
or meningitis. We report a relatively rare case of blow-in fracture of orbital roof in eleven years old boy. Patient was admitted to the emergency care after
falling off a bicycle without impaired consciousness. During admission ophthalmologist evaluated the condition as severe contusion of the left bulb,
with hemophthalmia and retinal comotosis. Due to significant swelling of eye lids and periorbital hematoma, it was not possible to perform specific
tests to objectify possible oculomotor disorder and diplopia. CT scan findings show dislocated fracture of orbital roof with fragments reaching into the
musculus rectus superior. For high risk of bulbus penetration and muscle damage a surgical intervention with bone fragments removal was performed
using endoscopic assisted frontal orbitotomy. After operation patient had no signs of functional eye disorder.
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INTRODUCTION

Fractures affecting the central third of the facial skele-
ton may be accompanied by serious injuries to associated
soft-tissue structures. In the case of orbital fractures, this
especially concerns the risk of damage to the eyeball, the
optic nerve and oculomotor muscles [1]. The degree of in-
jury and clinical symptoms depends on the affected regi-
on, the direction of the acting force, or the presence of any
applicable intraorbital or retrobulbar haemorrhage.

Orbital fractures are most often a part of more extensive
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traumas, while isolated blow-in fractures of the orbit are
a rare finding [1]. However, for this reason their diagnosis
may often be inadequate as a result of a meagre and non-
-specific clinical finding, with fatal consequences for the
patient’s sight [1,2,4].

CASE REPORT
An eleven year old boy was admitted to the accident and

emergency department of the University Hospital in Ostra-
va after falling off his bicycle. He did not remember the cir-
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cumstances of the injury, subjectively pains in the left eye
and head predominated. Upon admittance the boy was
conscious, rhinoscopy determined the presence of traces
of epistaxis, without signs of liquorrhea. Locally there was
present severe contusion of the eyelids, emphysema and
periorbital haematoma in the left eye, due to which it was
not possible to objectify in detail any potential oculomo-
tor disorder and diplopia. Upon an ocular examination, the
eyeball was toned, without a pathological finding on the
anterior segment, pupil reactions were within the norm.
Ophthalmoscopy determined partial hemophthalmia,
with retinal comotosis and retinal haemorrhages in the
upper quadrants.

A computer tomography (CT) examination detected a
blow-in fracture of the orbital roof on the left side, with a
bone fragment reaching intraorbitally into the musculus
rectus superior, and extraorbital haemorrhage above the
upper rectus muscle (Fig. 1, 2). There was also a present
fissure of the posterior wall of the frontal sinus, of the roof
of anterior ethmoids bilaterally, and subdural pneumoce-
phalus (Fig. 3).

The bone fragment was in close contact with the eye-
ball behind the equator, embedded in the musculus rectus
superior. It was not possible to exclude the possibility of
injury to the sclera. Due to the risk of further damage to
the soft tissues of the orbit by bone fragments upon mo-
vement of the eye, a surgical procedure was indicated. No
passive duction test was performed preoperatively, due to
fears of penetration of the eyeball by the bone fragment.

An endoscopic assisted frontal upper orbitotomy was
performed under general anaesthesia, with the use of
navigation. Perioperatively two caudally inwardly projec-
ting fragments were identified in the central part of the
roof (Fig. 4). No defect of the dura mater was observed,

Fig. 1. Blow-in fracture of orbital roof with dislocated fragment
reaching into the musculus rectus superior (arrow), CT exami-
nation, sagittal section
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liquorrhea also negated, after removal of the fragments
the location was covered by a curative matrix. At the end
of the operation, passive motility of the eyeball was free
in all directions (Fig. 5, 6). Postoperatively the patient
was without diplopia, and motility of the eyeball was free
without limitation. At a follow-up ocular examination one
month after surgery, the patient was subjectively without
complaints, visual acuity was 6/6. Ophthalmoscopy de-
termined the presence of residual haemorrhage into the
vitreous body, above the superior temporal arcade there
was a fine crack in the choroid and a peripheral crack in

Fig. 2. Blow-in fracture of roof of left orbit with dislocated frag-
ment reaching into the orbit (arrow), CT examination, 3D recon-
struction

Fig. 3. Blow-in fracture of orbital roof with dislocated fragment
(white arrow), pneumocephalus (star), CT examination, corona-
ry section
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the retina by number 10. The crack was treated by laser
photocoagulation of the retina. At a follow-up examinati-
on 2 years after surgery, the boy was without subjective
complaints, complete resorption of hemophthalmia had
taken place, and the finding on the anterior and posterior
segment was stable.

DISCUSSION

Orbital fractures are divided according to mechanism
into “blow-in" and “blow-out” fractures. Blow-out fractu-

Fig. 4. View of dislocated fragments of orbital roof (stars), ac-
cess from endoscopic assisted frontal upper orbitotomy, en-
doscopic view

res occur upon direct blunt trauma to the region of the
orbital opening (tennis ball, knee). The subsequent incre-
ase of orbital pressure leads to a blow-out fracture, most
frequently of the medial wall or floor of the orbit, and
prolapse of the content into the jaw cavity or ethmoid
sinuses, while contusion of the eyeball need not necessa-

Fig. 5. (A) Test of passive motility of eyeball, upward gaze without
limitation, perioperative image (B) Test of passive motility of eye-
ball, downward gaze without limitation, perioperative image

Fig. 6. Access to orbit by means of upper frontal orbitotomy, perioperative image
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rily be large [3]. By contrast, smaller injuring objects (golf
ball) mostly cause larger contusion, with a less pronoun-
ced increase of intraorbital pressure and a lower risk of
fracture of the orbital wall.

Blow-in fractures are usually localised in the roof and la-
teral wall of the orbit. They are defined as dislocation of a
fragment of the roof or lateral wall of the orbit in the di-
rection of the soft tissues of the orbit [3,4]. They occur due
to the effect of a blunt force on the skull bone, typically
in the region of the forehead and temple. The reduction
of the front-to-back dimensions of the orbital roof at the
moment of impact causes a fracture, and projection of the
fragment in the direction into the orbit, while the orbital
margin may remain intact [3,4]. Blow-in fractures are lin-
ked with a higher risk of injury to the intraocular muscles,
eyeball and optic nerve by bone fragments.

Isolated blow-in fractures are rare consequences of
traumas to the face and head. Statistically only 1-9 % of
fractures to the facial bones also incorporate damage to
the orbital roof [5,6]. They most frequently occur at the age
of between 20 and 40 years, with a predominance of as
high as 90 % in men. In children they occur most frequent-
ly between the ages of 3 and 5 years, and are represented
equally among boys and girls [5]. Isolated fractures of the
orbital roof with dislocation of a fragment are a rare fin-
ding, and are more often a part of multi-systemic traumas
and neurocranial injuries [1].

Blow-in fractures may be clinically manifested upon di-
slocation of a fragment into an oculomotor muscle in the
form of disorder of motility of the eyeball and diplopia, but
may also be entirely asymptomatic [6,7,10,11,12]. In the
diagnosis of orbital fractures, it is of essential importance
to fully assess the scope of the injury. With regard to the
low incidence of isolated fractures of the orbital roof, it is
always necessary to examine for the possibility of asso-
ciated fractures of the facial bones and skull, to exclude
the possibility of intracranial injury such as intracranial
haemorrhage, haematoma, concussion, brain herniation,
liquorrhea, and in the case of affliction of the orbit to asse-
ss damage to the intraorbital soft tissues, especially the
oculomotor muscles, optic nerve and eyeball [6,7,12].

In our patient this concerned an isolated fracture of the
upper orbital wall and dislocation of fragments caudally
into the superior rectus oculomotor muscle and the soft
tissues of the orbit. These dislocations are typical of blow-
-in fractures, causing a reduction of the volume of the orbit
and directly threatening permanent damage to the pati-
ent’s sight. The clinical picture in our case was very non-
-specific and masked by pronounced periorbital contusion
and haematoma, due to which the patient could not be
examined for diplopia and oculomotor disorders.

The dominant diagnostic method is CT examination
with a section width of 0.6 mm. For evaluation of the soft
tissues of the orbit (e.g. contusion in the region of the orbi-
tal apex) it is suitable to add magnetic resonance imaging
(MRI) [6,7,8].

Both the decision on the therapeutic procedure and
any applicable surgical intervention should be performed
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by an interdisciplinary team comprising an ear, nose and
throat specialist, ophthalmologist and neurosurgeon.
Asymptomatic patients may be treated conservatively,
even in the case of injury to the dura mater with temporary
liquorrhea or signs of pneumocephalus, on the precondi-
tion that the clinical course is favourable and control CT
demonstrates resorption of air and regression of pneumo-
cephalus, and if liquorrhea disappears within 5-7 days [9].
The disadvantage of a conservative procedure is the risk of
insufficient closure in the place of injury to the dura mater
and the possibility of transmission of the infection, with
the occurrence of meningitis.

Patients with persistent liquorrhea, disorder of vision or
motility of the eyeball, or patients with an unequivocal fin-
ding of dislocated fragments into the soft orbital tissues
on CT are indicated for a surgical solution. Operations may
be performed from different approaches, in which the aim
is to remove the dislocated bone fragments and a review
or reconstruction of the orbital roof [6,9,10,11].

The most frequently used approach to the solution of
pathologies of the anterior half of the orbit is frontal or-
bitotomy, in which the orbit is penetrated following the
performance of a skin or conjunctival incision. According
to the place of incision, we then differentiate between
upper, lower, medial and lateral frontal orbitotomy [1,13].
The disadvantage of frontal orbitotomy is the very narrow
room for manoeuvre between the orbital wall the eyeball,
as a result of which it is necessary to push back the eyeball
during operations. The risk of injury during these operati-
ons is substantial [1,13].

In our case, an endoscopic assisted approach was cho-
sen by means of frontal upper orbitotomy (Fig. 7, 8). Unlike
classic orbitotomy, the use of an endoscope offers better
illumination and display of the operating field, using a less
invasive approach from a smaller incision [1]. It also ena-
bles better accessibility of lesions localised in the orbital
apex, which may be inaccessible by a classic open tech-
nique without the use of an endoscope.

An alternative to an approach from frontal orbitotomy is
an approach via pterional craniotomy, the disadvantage of
which is the necessity of retraction of the brain tissue and a
markedly worse cosmetic effect in connection with the po-
ssibility of postoperative atrophy of the temporal muscle.

CONCLUSION

Blow-in fractures of the orbit occur due to the effect of
blunt force on the region of the forehead or temple. They
may result in damage to the intraorbital structures, with
functional consequences. In diagnosis and decision on the
therapeutic procedure, it is essential to thoroughly assess
the condition of the surrounding facial bones, exclude the
possibility of intracranial injury and damage to the soft tis-
sues of the orbit. Treatment of dislocated fractures should
take place under the guidance of an interdisciplinary team.
In indicated cases, an appropriate surgical solution may be
endoscopic assisted frontal upper orbitotomy, which is
less invasive in comparison with classic open techniques.
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