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Resumen

La lesion de los nervios craneales es un acompafnamiento comun de un trauma en la cabeza. Lesiones de los nervios craneales
asociados con la lesion cerrada de la cabeza ha sido encontrado para ser asociado con una mayor gravedad de la lesion. Los
objetivos de este estudio son documentar la incidencia de lesiones de los nervios craneales en lesiones en la cabeza, que se
correlaciona con la incidencia de los hallazgos radioldgicos, para evaluar el tiempo de recuperacion con respecto a los signos y
sintomas en la presentacion inicial. Se presenta un caso de un varén de 51 ahos de edad, con lesiones nerviosas del segundo,
sexto, séptimo, octavo, noveno y décimo después de una lesion grave en la cabeza. Lo admitieron a la victima con un historial de
conducir una motocicleta utilizando un casco y con una caida a alta velocidad. Su Resonancia Magnética (RM) presenta contusion
en el tronco cerebral y su tomografia computarizada (TC) simple mostré pequefia hemorragia a la derecha del tronco cerebral y
el paciente fue tratado de forma conservadora. Por otra parte, si se detectan multiples lesiones de los nervios craneales hay una
necesidad de evaluar mas a fondo la lesion del tronco cerebral por RM con el fin de evaluar mejor el tronco cerebral. La mayoria
de las lesiones de los nervios craneales pueden recibir tratamento conservador, aunque algunos autores indican intervencion
quirdrgica temprana para el tratamiento de la pardlisis facial con fractura a través del canal facial.
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Abstract

Injury to the cranial nerves is a common accompaniment of head trauma. Cranial nerve injuries associated with closed head trau-
ma has been found to be associated with injuries of a higher severity. The incidence of cranial nerve injury in head trauma varies in
the literature, ranging from 5 to 23 percent. The objectives of this study are: to document the incidence of cranial nerve injuries in
head trauma; to correlate the incidence with radiological findings and to assess recovery time according with signs and symptoms
at initial presentation. We report a case of a 51-year-old male having second, sixth, seventh, eighth, ninth and tenth nerve injuries
after severe head trauma. He was admitted after an accident with a history of riding a motorcycle wearing a helmet and falling at
high speed. Study by Magnetic Resonance Imaging (MRI) of this case presented stem contusion and a plain Computerized To-
mography (CT) showed small hemorrhage on the right of the brain stem. The patient was managed conservatively. Multiple cranial
nerve palsies after head injury may not carry a bad prognosis as previously thought, and may be reversible. Moreover, if multiple
cranial nerve injuries are detected, a better evaluation of the stem brain is needed by MRI in order to evaluate possible lesions in
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this site. The majority of the cranial nerve injuries are treated conservatively, although some authors indicate early surgical interven-
tion to treat facial palsy with fracture through the facial canal.

Key words: Craniocerebral Trauma, Cranial Nerves, Paralysis.

Introduction

Injuries to the third, fourth, sixth and se-
venth cranial nerves are common after
head trauma and can be missed during
the initial assessment’?. The incidence
of cranial nerve injury in head trauma
ranges from 5 to 23 percent??. Cranial
nerve lesions associated with closed
head trauma has been found to be as-
sociated with a higher severity of injury*.
The kind of presentation of the trauma
is an important etiological factor for mul-
tiple cranial nerve palsies®. We report a
case of a 51-year-old male having right
injury of second, sixth, seventh, eighth,
ninth, tenth nerves after a severe head
trauma. The patient was managed con-
servatively.

Case report

A 51-year-old male patient was admitted
after an accident with a history of driving
a motorcycle wearing a helmet and fall-
ing at high speed. The patient immedi-
ately lost consciousness. Right ear bleed
was present. There was no history of
seizures, vomiting or cerebrospinal fluid
(CSF) leak. The patient was not intubat-
ed, and his Glasgow Coma Score (GCS)
was 13. There was no abdomen or long
bone injury. CT evaluation showed small

Figure 1. CT image showing hemorrhage on right
of the brain stem.

hemorrhage on right of the brain stem
(Figure 1). MRI of this patient showed
contusion on right cerebellopontine
angle. His vitals, hematological and bio-
chemical parameters were all stable.
On a more detailed neurological exami-
nation we found right lower motor type
facial palsy (Figure 2), without ptosis.
Pupillary light reflex was present, both
direct and consensual. There also could
be found palsies of 6", 9" and 10™ right
nerves (Figure 3 and 4). The patient also
presented hoarseness, and hearing loss
and abnormal vision could be found on
the right side. Other cranial nerves had
no alterations. Motor and sensory exa-
minations were normal. After five days
of hospitalization under a conservative
management, the patient was released.

Discussion

In an Indian study involving 794 conse-
cutive cases of head injury, 100 of these
were found to have cranial nerve injuries.
Of these 100 patients, 50 had mild, 26
had moderate and 24 had severe inju-
ry. There was a preponderance of male
patients (87 males; 13 females). Sixty
seven patients (67%) had single cranial
nerve injury®.

Olfactory Nerve Injury is rare. The same
study only 0.88% had post-traumatic
olfactory dysfunction. This injury was
associated with cribiform plate fracture
and CSF rhinorrhea. During the trauma,
either shearing of olfactory filaments (as
they pass through the cribiform plate) or
contusion to the olfactory bulb may oc-

Figure 2. MRI showing hemorrhage and contusion on right cerebellopontine angle.
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Figure 3. Picture showing palsy of right Seventh
cranial nerve.

cur. Moreover, contusion or a shearing
injury to the cerebral cortex (frontal and
temporal lobes) may occur'?'4, Most
of them have shown no improvement
over a follow up of 10 to 18 months®. In
a review involving 268 patients who had
suffered head trauma, anosmia occurred
in about 66.8% of the cases, and only
rarely olfactory function became normal
again'2.

Optic-traumatic nerve injury happens in
about 2.78% of head injury®. It is com-
monly associated with mild head injury
compared to moderate and severe head
injury®. This kind of nerve injury is as-
sociated in almost all cases with orbital
fractures®.

Oculomotor nerve injury developed after
a head injury is present in about 2,9%
of cases®. Severity of injury was diverse®.
Significant improvements in extra-ocular
muscle paresis in patients with non-
penetrating trauma suggest neuropra-
xia type of injury to some degree®. The
symptoms more frequently found were
ptosis and mixed horizontal and vertical
binocular diplopia. Near normal medial
gaze recovery was more commonly seen
within the first two months®. Pathologic
reports have demonstrated injury to cra-
nial nerve 3 at its exit from the brainstem,
from the superior orbital fissure, and at
the tentorial shelf after herniation sec-
ondary to traumatic brain edema®™°.
Upward and downward gaze recovery
was incomplete and delayed (more than
3 months)e.

Trochlear Nerve injury associated with
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Figure 4. Picture showing palsy of right sixth cra-
nial nerve.

head injury is rare and it's find in about
2.14% of patients®. Mild head trauma
associated with this nerve injury is more
common compared with moderate or
severe head trauma.

Post-mortem examinations of patients
in motor vehicle accidents have dem-
onstrated injury to cranial nerve 4 at its
exit from the brainstem in the dorsal mid-
brain®. Spontaneous complete recovery
of trochlear nerve was seen in almost
half of the patients with severe head in-
jury and are more prone to partial and
delayed recovery (more than one year)®.
The commonest injuries to the trigemi-
nal nerve are in its peripheral branches
(supraorbital or infraorbital nerves). The
infraorbital nerve is frequently damaged
by maxillary fractures. The area of numb-
ness usually diminishes without any spe-
cial treatment'.

Abducens Nerve injury was present in
3,02% of the cases in the Indian study®.
Skull base fracture involving the clivus
was the most common finding. Mild and
moderate head injury was more common
associated to this nerve injury®. There
are two hypotheses to the mechanism
of injury to this nerve: the first is petrous
bone injury transmitted to the nerve at
this region; and the second one is neck
hyperextension causing stretch of this
nerve’. This second mechanism would
be secondary to upward and posterior
displacement of the brainstem causing
stretch injury to the sixth cranial nerve as
it passes through Dorello’s canal under
the rigid petrosphenoidal ligament®.
Post-traumatic facial nerve palsy is
relatively common and is associated to
temporal bone fracture'. It can be clas-
sified as either an immediate or a de-
layed onset™®. The most common type
of injury is the one that show up at an
immediate onset, which usually results
from direct laceration or contusion of

the nerve at the site of a temporal bone
fracture'”. Delayed onset palsy is com-
monly caused by edema, external com-
pression by hematoma fluid, arterial or
venous thrombosis and is not usually
noticed until four or five days after head
injury'. High resolution CT scanning of
the petrous temporal bones is indicated
in all cases of immediate onset facial
nerve palsy so that the relation between
a fracture and the facial canal can be
determined'”. Some authors indicate im-
mediate onset facial palsy with fracture
through the facial canal as an indication
for early surgical intervention'®2°, Others
report a slow recovery of function after
traumatic facial nerve palsy, with the de-
gree of palsy having a greater influence
on recovery of function than the time of
onset'. In a study involving 25 patients
with post-traumatic facial nerve palsy,
complete recovery had occurred at the
four month point in 62% of patients who
had a partial lesion, but in none of those
who had complete paralysis’®. So the
prognosis for these patients is highly
variable and depends on the extension
of the initial involvement. Unilateral trau-
matic cases resolve spontaneously in
72% of cases, against only 12% of bi-
lateral cases after a 6 month follow-up
period?.

Post-traumatic hearing loss is a well-
known occurrence'. All head injuries,
with or without skull base fracture, may
cause hearing loss which, in both ins-
tances, can be conductive as well as
sensorineural'®. The site of the hearing
impairment can be peripheral or central
and the finding of a hearing loss after
skull trauma may be associated to Be-
nign Paroxysmal Positional Vertigo. The
middle ear or cochlea appear to be the
most frequently involved areas. In these
cases, the hearing loss is most com-
monly due to a temporal bone fracture
with involvement of the otic capsule or
disruption of the ossicula.

A syndrome consisting of unilateral le-
sions of the last four cranial nerves was
first described by Collet and Sicard and
is now called the Collet-Sicard syn-
drome?*?4, This syndrome has been des-
cribed in association with Jefferson’s
fracture, idiopathic cranial polyneuropa-
thy, multiple myeloma, internal carotid
artery dissection and coiling, Lyme dis-
ease®, and also with skull base tumors
of primary or metastatic (prostate, lung,
breast, and renal tumors) origins®®".
One of the rare causes of the Collet-
Sicard syndrome is the occipital condyle
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fractures®®. Although they are among the
most rare traumatic lesions of the skull
base and usually receive little attention,
occipital condyle fractures constitute of
an anatomoclinical entity because of its
special features®. Occipital condyles are
in close relationship with the hypoglos-
sal canal and the jugular foramen, which
includes the cranial nerves IX, X, and
XI?8, Occipital condyles also have a vital
anatomical relationship to the brain stem
and vascular structures®.

Injuries to the hypoglossal nerve (cranial
nerve Xll) are rare. The majority of repor-

majority of traumatic cases®. The prog-
nosis for isolated unilateral hypoglossal
palsies is good, most of them resolving
by about 6 months®. When palsy las-
ted longer than 6 months, near-normal
clinical function was reported within 12
months®.

Unilateral traumatic hypoglossal nerve
palsy has been shown to have a better
prognosis than bilateral palsies, proba-
bly because a unilateral lesion is usually
caused by a nerve root injury, whereas
bilateral lesions suggest an intrinsic spi-
nal cord lesion®.

injury may not carry a bad prognosis as
previously thought and may be reversi-
ble, hence the need to actively treat
such patients. Moreover if multiple cra-
nial nerve injuries are detected there is a
need to evaluate the brain stem by MRI
in order to detect possible injuries at this
site. The majority of the cranial nerve in-
juries are treated in a conservative way,
although some authors indicate early
surgical intervention to treat facial palsy
with fracture through the facial canal.

ted cases result from malignancy; trau-
matic causes are less common?®®. Pene-
trating trauma, iatrogenic causes, and
occipital-cervical junction fractures from
motor vehicle crashes account for the

Conclusions
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