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INDIRECT INJURIES OF THE OPTIC NERVE 141

The site of injury to the head is important. This could usually be
determined by the presence of laceration or its scar or by the presence of
localized bruising in the early stages; the presence of a closed fracture of
the skull without external evidence of the site of injury has not been used
in this connection. In thirty-five cases the impact was on the forehead
or in the supraorbital region of the same side as the visual loss; in one
patient the right optic nerve was injured when he sustained an open
fracture of the left frontal region. In six cases the impact was in the
reginn of the external angular process. In four cases no external evidence
of the position of the impact was available and there was no fracture
of the skull; two of these men, however, were involved in head-on motor
cycle collisions so it is likely thar the site of impact was frontal.

In one case only was there definite evidence of a more posterior injury,
a woman who sustained an open fissured fracture in the right parietal
region from-falling debris during an air raid. It is possible that she was
thrown forwards on her face, but as there was no external evidence of
this thirty hours later, it seems reasonable that her case be accepted as an
example of an optic nerve injury from a parietal impact.

This analysis of the site of injury shows the difference between these
cases and those with traumatic lesions of the olfactory nerves, many of
whom have occipital injuries. The contre-coup from an occipital injury
was never observed to damage the optic nerve.

The severity of the injury is of interest. Unfortunately at present we
have no absolute criterion of the severity of a head injury; a standard
often used is the length of the post-traumatic amnesia. In the majority
of the cases reported here this has been of some length (Table III), but there
have been a few cases where it has been merely a few seconds or minutes
and in one of them there was no loss of consciousness, and this has been
noted by others (Thoral, 1924) in optic nerve injuries. The man with
no loss of consciousness was involved in a motor-cycle skid and fell
striking the left side of his forehead on the ground and sustaining much
bruising round the left eye. He immediately picked himself up, and four

“ days later when the bruising had subsided he found that he could only

distinguish light from darkness with his left eye. Improvement occu rred
but he was left with 6/18 vision and a sector defect in the lower temporal
quadrant.

This case and others of a similar type show that considerable damage
can be done to the intracranial structures without the general cerebral
disturbance which results in concussion, a.fact equally true of the brain
itself where extensive damage can be inflicted without loss of consciousness
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found, this case might have been diagnosed as a functional condition if
screen studies had not been done. A similar case was one with a small
relative scotoma to 1/2000 below the fixation point, though in this man
there had at first been complete loss of vision in the affected eye. In both
these cases the peripheral fields were full, in some cases with larger scotomas
there have been peripheral defects in addition.

In nineteen cases the defect was predominantly in the peripheral field.
These defects may be of all types from a complete temporal or inferior
hemianopia in one eye to a small sector defect or general constriction with
one part of the field more involved than the rest. The only type of
defect which I have not encountered is an upper horizontal hemianopia. It
is usual for the defects to have fading edges in both the scotomatous and
the peripheral groups.

Fundus changes.—In the early stages there is no change in the optic
disc; in two cases which 1 have examined in the first few days after the
injury there have been a few scattered hamorrhages in the retina but
these were thought to be the result of direct trauma to the globe and not
directly related to the optic nerve injury. Pallor of the disc in the complete
injuries is usually first noticeable Fuwards the end of the third week and
then rapidly progresses to the pallor of complete optic atrophy. In the
cases with slighter damage to the nerve the appearance of pallor of the disc
occurs later and in some cases never becomes noticeable.

The pupils.—In severe injuries of the optic nerve the pupils are usually
equal, the pupil on the affected side reacts sluggishly or not at all to
direct light but reacts briskly to consensual light. In slight degrees of
damage there may be no alteration in the pupillary reaction.

It should be noted that inequality of pupils does not occur unless there
is a coincidental 3rd nerve lesion or a traumatic mydriasis; otherwise in
an unconscious patient the finding of one pupil which does not react to
direct light while the other one reacts normally may be misinterpreted as
a stage in the development of the Hutchinsonian pupil associated with
extradural hzemorrhage. The finding of a normal consensual reaction will
also prevent this error.

One patient in this series had a traumatic Argyll Robertson pupil on
the same side as the optic nerve injury, probably due to trauma to the
efferent pathway of the light reflex (Nathan and Aldren Turner, 1942).

Differential diagnosis—It is not uncommon after a head injury for a
patient to complain that vision in one eye is not as good as formerly,
the commonest cause of this is the unmasking of a refractive error which
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A number of authors have accepted the view that hamorrhage into
the sheath of the optic nerve with compression of the fibres is the cause
of the visual failure in these cases. Pringle (1922) in his 174 post-mortems
found blood  in the nerve sheath in 16 cases, these cases were all

unconscious from the time of the head injury ull they died and no
" note on their visual acuity could be made. From this evidence he believed
that optic nerve injuries were due to compression by blood and he carried
his belief to the extent of operating on three cases of uniocular blindness
following closed head injury: in all three cases he found blood under tension
in the nerve sheath, but there was no subsequent return of vision in any
of the cases, he ascribes this to the fact that the operations were done
between two and four weeks after the injury and irreparable damage had
been done to the nerves.

There seems to me to be circumstantial evidence against this view
of the mechanism of optic nerve injuries. In spontaneous subarachnoid
hzmorrhage from an aneurysm or an angeioma there is frequently blood
in the sheath of the optic nerve and unilateral optic atrophy is not
apparently a consequence of this, unless there is direct pressure on the
nerve by the aneurysm. In these cases also there are frequently fundus
changes, such as papilleedema and subhyaloid haemorrh age, probably from
the increased pressure in the sheath causing obstruction of the central
retinal vein as it crosses the subarachnoid space round the nerve as indicared
by Riddoch and Goulden (1925). Retinal changes are uncommon in the
early stages of optic nerve lesions and this would appear to be against the
theory of intravaginal hazmorrhage as the causative facror.

I think that the most probable explanation in the majority of cases is
a vascular lesion, either hamorrhage or thrombosis in the substance of
the nerve, resulting from the injury—a theory similar to that put forward
by T;-aquair, Dott and Ritchie Russell (1935) to account for injuries of
the chiasm.

The blood supply of the optic nerve has been studied by Abbie (1938)
and by Eugene Wolff (1940). Their conclusions are based on injection
followed by dissection under a binocular microscope. The intracanicular
portion of the nerve is supplied by small branches from the ophthalmic
artery, and these contribute to a pial network of vessels which surround the
nerve. From this network small arteries pass at right angles into the nerve
taking with them a coat of pia and bemg covered by glial tissue which
forms the septa which divide the nerve into a large number of separate
bundles. As the vessels pass into the nerve they divide and send branches


















