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CASE REPORT

Bilateral traumatic abducens nerve
paralysis with cervical spine flexion injury

Abstract Bilateral traumatic ab-
ducens nerve palsy is a rare condi-
tion. We report a case associated
with cervical spine flexion injury.
This may be the first such case re-
port, as no similar case was found in

mechanisms of injury in this case are
relevant to theories that explain hy-
perextension injuries.
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our review of the literature. The

Introduction

Ocular motor nerve palsies are common sequelae of head
injuries, usually resulting from skull basilar fractures [5,
6. 9]. Rowbotham stated that the abducens nerve is fre-
quently damaged in injuries along the petrous ridge, and
he added that this is the only ocular motor nerve to be af-
fected bilaterally [11]. It was also mentioned that nerve
rootlets may be avulsed where they emerge from the sur-
face of the brainstem [6] or may be involved at the basis
pontis [9]. In 1971, Schneider and Johnson [14] reported
two cases of bilateral traumatic abducens palsy associated
with cervical spine fracture. Fruin and Pirote reported a
case of traumatic atlantooccipital dislocation with bilat-
eral sixth nerve palsy associated with spinal cord and
lower cranial nerve injuries [3]. All previous reports
stated that bilateral abducens nerve palsies can be seen as
a result of extension injuries. Presented here, however, is
a case of cervical dislocation with abducens nerve palsy
caused by flexion injury.

Case report

A 42-year-old man was admitted to hospital suffering from multi-
ple injuries sustained in a motor vehicle accident. On admission he
was found to have multiple facial lacerations. due to explosion of
the windshield. and a subcutaneous hematoma at the left supra-
clavicular region. He was confused and complained of severe neck
pain. He had bilateral sixth nerve palsies, left Horner syndrome.
and proximal weakness of the left upper extremity. Skull radi-
ographs and computer tomography of the brain were unremark-
able. Radiographs of the cervical spine showed C5-6 subluxation
with opening of facet joints, increased interspinous distance, and
slight kyphotic deformity (Fig. 1). The chest radiograph demon-
strated fractures of the left fourth rib. The dislocation was reduced
by skeletal tong traction, gradually increased up 10 6 kg. using
Gardener-Wells apparatus. The reduction was monitored by serial
lateral cervical radiography. Two days after admission, a posterior
fusion of C5-6 was performed. using Bohlmann's triple wire tech-
nique. During the early postoperative period the patient suffered
respiratory difficulty caused by pneumonia superimposed on
chronic obstructive lung disease. A tracheostomy was performed
and the patient was mechanically ventilated for 7 days. He was dis-
charged 1 month later with a firm-fitting collar. At this time. he
was alert and movement of the left shoulder had returned to nor-
mal. The Horner syndrome was markedly improved with only bi-
lateral abducens palsy persisting (Fig. 2). One year afier surgery.
bony fusion had been achieved and the sixth nerve palsies had
completely healed.
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Discussion

Rucker [12] and Rush and Young [13] found 112 isolated
traumatic sixth nerve palsies among 2.000 cases of vary-
ing etiologies (e.g.. tumor, trauma, or vascular condi-
tions). Of these, only 11 cases were bilateral, most of
them involving the sixth cranial nerve. However, Rucker
did not analyze cases of bilateral involvement. Only 8 of
the 11 patients with bilateral traumatic abducens palsy
were without skull and cervical spine fractures [1, 4, 7,
10, 14, 16]. The mechanism of injury in the acute form of
bilateral traumatic abducens nerve palsy without skull
fracture remains controversial [1].

Severe midfrontal impact with marked cervical hyper-
exlension sometimes causes spine fractures. Schneider
and Johnson suggested that the upward and posterior dis-
placement of the brain produced by midfrontal impact
causes avulsion of the abducens nerve against the rigid
Griiber’s ligament [14].

However, Takagi et al. stated that it is impossible to
damage the abducens nerve at Griiber’s ligament by up-
ward movement of the brain. because the abducens nerve
is fixed downward below this ligament by the dura mater
and the apex of petrous pyramid [16]. They suggested that
both abducens nerves are stretched and contused against
the ridee of the petrous pyramid at the time of impact by
a linear force.

All previous reports have pointed out that extension in-
juries are a cause of abducens nerve palsy [1. 4, 7. 10.
14-16]. In this case. however, the major trauma vector

Fig.1 Lateral radiograph of the cervical spine on the day of in-
jury, showing C5-6 dislocation and increased interspinous distance

Fig.2 Photograph of the patient taken 4 weeks after the accident,
demonstrating bilateral lateral rectus palsies. more prominent on
his left side

was distractive flexion [2]. If a force F, is applied to the
head at an angle, according to an XY coordinates system,
it will have two resultants: (F,) X and (F,) Y. (F) X is the
horizontal resultant and (F,) Y is the vertical one. The ver-
tical component in both flexion and extension injuries is
similar. Our vectorial analysis of the forces of injury
demonstrated that hyperflexion can produce the same up-
ward brainstem displacements as those seen in extension
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Fig.3 Vectorial analysis of the forces involved in flexion injuries.

F, Force. dF, displacement resulting from F,.. (dF )h horizontal re-
sultant of dF . (dF v vertical resultant of dF,



injuries (Fig. 3). Consequently, this mechanism of injury ~Acknowledgement The assistance of Kadri Celasun and Linda
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