
IINNTTRROODDUUCCTTIIOONN

Optic nerve injury may result from
direct trauma to the optic nerve or compres-
sion of the optic nerve by edema, hematoma
or fractured bony fragments. The optimal
management of vision loss after facial trauma
is still controversial because of the low
incidence and difficulty of evaluation using a
prospective study [1,2]. While high-dose steroid
has become the treatment of choice [3,4], optic
canal decompression is advocated by some
authors [5-7] . We have encountered two
patients with traumatic optic nerve injury. The
initial clinical presentations, imaging findings,
treatment options, and outcomes are discussed.

CCAASSEE  RREEPPOORRTTSS

Case 1 

An 18-year-old man was sent to our

emergency department after a motorcycle
accident with the chief complaints of left
facial swelling, vision loss of the left eye, and
bloody rhinorrhea. There was no initial loss of
consciousness. Physical examination revealed
an alert man with marked swelling over the
left side of the face and lower eyelid. Visual
acuity was normal in the right eye but no light
perception or reflex in the left eye. Brain and
orbital computed tomography (CT) scan
revealed traumatic subdural hemorrhage
(SDH) and subarachnoidal hemorrhage (SAH)
over the left frontal lobe (Fig. 1) and fractures
of the left maxilla, zygoma, and lateral orbital
wall (Fig. 2).

Although emergency surgical decom-
pression was suggested, the patient and his
family refused to accept the suggestion. Then
he received 250 mg of intravenous methyl-
prednisolone every 6 hours for 3 days. On the
second day of hospitalization, fundoscopic
examination showed mild disc hemorrhage
and commotio retinae over the left eye. The
hospitalization course was complicated by
meningitis and he was discharged on the 14th
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day. During a 5-month follow-up period at the
neurosurgery clinic, the vision of the left eye
did not improve.

Case 2  

A 52-year-old man was brought to our
emergency department with the chief
complaint of facial swelling and blurred vision
over the right eye after a violent assault.
Ophthalmologic examination of the right eye

showed a semi-dilated pupil without light
reflex, mildly increased intraocular pressure
(27 mmHg), and visual acuity of light
perception only. The results of fundoscopic
examination were normal. Orbital CT scan
was performed which showed a blow-out
lesion of the right orbit with depression of the
right orbital content (Fig. 3). He was admitted
to our ophthalmology ward where methyl-
prednisolone (250 mg intravenously every 6
hours for 3 days), mannitol injection, and
diamox were prescribed. The vision of the
right eye improved gradually and recovered
completely 2 weeks after the injury.

DDIISSCCUUSSSSIIOONN

Traumatic optic neuropathy is a rare
condition and is reported in less than 5% of all
head injury patients [8]. Indirect compression
of the nerve by retrobulbar hemorrhage or
perineural edema, or secondary to vascular
spasm or thrombosis are more common than
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Fig.1  Brain CT scan of case 1. Minimal subdural hematoma
(arrowhead) and subarachnoid hemorrhage over left
frontal lobe without mass effect were noted.

Fig.3  Orbital CT scan of case 2. There is no intraocular or
intracanalicular lesion.

Fig. 2  Orbital CT scan of case 1. Fracture at left lateral
orbital wall (arrow) without  intraocular or intracanalicular
lesion is noted.



direct injury due to penetration or fracture at
the intracanalicular region [6,7]. Anderson et al
indicated that with increased loads above the
blow region, stresses were concentrated near
the optic foramen, leading to intracanalicular
nerve compression [3]. The vision loss may
vary in severity and time of onset, while up to
one third of these injuries improve sponta-
neously [9]. Any patients with suggested optic
nerve contusion should receive a complete
eye examination and orbital CT scan with
attention to the optic canal.

If no fracture or hematoma of the canal
is noted, most authors recommend medical
therapy with steroids to reduce edema,
stabilize cell membranes, and decrease circu-
latory spasms. Most therapeutic regimes are
based on the "megadose" steroid protocol by
Anderson et al [3] . Spoor et al [4] used a
protocol with methylprednisolone based on
doses which have been used in spinal cord
injury studies. Despite the absence of a well-
designed prospective study, steroid treatment
appears to improve the outcome [3,4,9,10] even
though treatment is delayed [10].

On the other hand, some authors
advocate optic canal decompression as an
alternative or additional therapy to steroids.
Various techniques of optic canal decom-
pression, either intracranial or extracranial,
have been performed in recent years.  Results
of optic nerve decompression in a large series
of patients reported by Fukado [5] showed
visual recovery in more than 40% of patients.
This unsatisfactory result raised serious doubt
as to the benefits of surgery; however, better
results have been reported in recent years
though a well-controlled prospective study is
still absent [6,7]. The interval and indications
for surgical intervention in patients with TON
are still controversial. Most authors proposed
optic nerve decompression for those patients
with delayed visual recovery [6,8] or optic
canal fracture without recovery after steroid
treatment [10].

Though the different therapies are
difficult to be evaluated prospectively, some

predictors of prognosis should be considered.
The immediate visual loss is associated with a
poorer outcome. Pediatric patients had
relatively poorer recovery when compared
with adults. Poor recovery was also reported
in patients with no light perception [8,10] or
with optic canal fracture [10,11]. Visual evoked
potentials is a reliable test in assessing the
integrity of the visual pathway and its
predictive value has been well established
[12,13]. However, this test is not widely used
and was not even mentioned in recent reports
in the management of patients with optic
nerve injury [8].

In our case 1, immediate vision loss with
no light perception or  intracanalicular lesions
noted using CT scan indicated severe optic
nerve injury. Poor outcome could be expected
and immediate optic nerve decompression
might not be helpful. Only 20% of the patients
with no light perception will achieve visual
improvement while receiving steroid treat-
ment [10]. As for case 2, the initial visual acuity
was only of light perception yet he improved
completely after medical treatment. He was
rather fortunate because most patients only
achieved partial improvement [10].

In conclusion, although various types of
treatment for patients with traumatic optic
neuropathy have been proposed, none
showed absolute superiority over the others.
The initial visual acuity with light perception
is a key factor in predicting the outcome of
visual recovery.

RREEFFEERREENNCCEESS

1. Mahapatra AK, Bhatia R. Predictive value of VEP in
unilateral optic nerve injury. Surg Neurol 1989;
31:339-42.

2. Wolin MJ, Lavin PJ. Spontaneous visual recovery
from traumatic optic neuropathy after blunt head 
injury. Am J Ophthalmol 1990;109:430-5.

3. Anderson RL, Panje WR, Gross CE. Optic nerve 
blindness following blunt forehead trauma. 
Ophthalmol 1982;89:445-55.

4. Spoor TC, Hartel WC, Lensink DB. Treatment of
traumatic optic neuropathy with corticosteroid. 
Am J Ophthalmol 1990;110:665-9.

271 Traumatic Optic Neuropathy



5. Fukado Y. Microsurgical transethmoidal optic nerve
decompression: experience in 700 cases. In: Samil 
M, Janneta P eds. The cranial nerves. New York: 
Springer, 1981:125-8. 

6. Girard BC, Bouzas EA, Lamas G, et al. Visual
improvement after transethmoid-sphenoid decom-
pression in optic nerve injuries. J Clinc Neu-
roophthalmol 1992;12:142-8.

7. Joseph MP, Lessell S, Rizzo J, et al. Extracranial optic
nerve decompression for traumatic optic neu-
ropathy. Arch Ophthalmol 1990;108:1091-3.

8. Mahapatra AK, Tandon DA. Traumatic optic
neuropathy in children: a prospective study. 
Pediatr Neurosurg 1993;19:34-9.

9. Seiff SR. High dose corticosteroids for treatment 
vision loss due to indirect injury to the optic nerve. 

Ophthalmic Surg 1990;21:389-95.
10. Chen HY, Tsai RK, Wang HZ. Intravenous methyl-

prednisolone in treatment of traumatic optic
neuropathy. Kao Hsiung I Hsueh Ko Hsueh Tsa 
Chih 1998;14:577-83.

11. Cook MW, Levin LA, Joseph MP, et al. Traumatic
optic neuropathy. A meta-analysis. Arch Otolaryn-
gol Head Neck Surg 1996;122:389-92.

12. Nau HE, Gerhard L, Foerster M, et al. Optic nerve 
trauma: clinical, electrophysiological and histo-
logical remarks. Acta Neurochir (Wien) 1987;89:16-
27. 

13. Mahapatra AK. Optic nerve injury and VEP: A
study of 125 patients. Proceeding of Satellite 
Symposium of Asian and Oceania physiology
Society 1990. Little Flower Res Bull 1991;2:13-9.

272Jheng-Jing Huang, et al.



273

1 1,2 1 1 1

1 2

18 52 ,

1999;4:269-73

404 2

7/16/1999                                  9/2/1999             

10/18/1999


