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Abstract

The authors present a rare case of anterior
longitudinal ligament (ALL) rupture in a 47-
year-old gentleman following a bicycle acci-
dent. The ALL is a continuous band of a vari-
able thickness that acts as a primary spinal
stabiliser. Stress, strain or rupture of the ALL
usually occurs as a result of hyperextension,
with the primary perpetrator being whiplash
injuries. Such injuries have been shown to
result in cervical spine instability during
extension, axial rotation, and lateral bending
modes. Spine radiographs of such patients
may be routinely assessed as normal, therefore
this specific type of injury does not lend itself
to identification by traditional imaging meth-
ods. This account demonstrates the impor-
tance of having a high index of suspicion of a
ligamentous neck injury in the setting of nor-
mal plain radiographs but abnormal clinical
examination. 

Case Report 

A 47-year-old gentleman presented, follow-
ing a bicycle accident whilst competing in a
triathlon. The mechanism of injury involved
crashing his bicycle at around 25-30 mph into
a ditch after hitting a wet section of road on a
tight bend. He landed directly onto the right
frontal side of his face and outer aspect of his
shoulder. At the scene there was no loss of con-
sciousness, and his primary complaint was of
right shoulder pain with pins and needles in
his right index finger. He had no past medical
history, was on no regular medications and had
no allergies. 

On initial presentation to Accident and
Emergency Department, he was alert and ori-
entated with a Glasgow Coma Score of 15/15.
Routine observations were normal. Primary
survey revealed superficial abrasions over his
right shoulder and forehead with associated
tenderness over his scapula. At this time he
was noted to have a non-tender cervical spine,
but was complaining of bilateral muscular pain
around his neck. The rest of his primary survey

was unremarkable, with no neurovascular
deficit.

X-rays taken at this time revealed an un-dis-
placed right scapular body fracture. Cervical
spine films revealed no acute fracture and his
cervical spine was initially cleared. It was not
documented if he had head control or if neck
movements produced pain. 

Secondary survey carried out by the local
orthopaedic team found the patient to have
severe pain on attempted neck flexion. The
patient himself felt that he had no head con-
trol. At this stage his neck was immobilised
and full spinal protocol was followed. A comput-
er tomography (CT) scan of his C-spine
revealed no acute fracture, but did show a
widening of the C4-5 disc space inferiorly with
a slight posterior slip of C4 and C5 consistent
with a subluxation at that level. This subluxa-
tion was also noted at the facet joints of C4-5
bilaterally (Figure 1). This raised the suspi-
cion of an unstable ligamentous injury at this
level. The CT scan also demonstrated bilateral
first rib fractures and a medial end of clavicle
fracture. Further magnetic resonance imaging
(MRI) imaging confirmed disruption of the
anterior longitudinal ligament (ALL) between
C4-5 with increased signal between the anteri-
or edge of the C4-5 disc and the upper endplate
of C5. Associated posterior subluxation at this
level was also noted (Figure 2). There was no
radiological evidence of neurological injury. A
well corticated bone fragment was also noted
at the antero-superior aspect of C6 which was
not felt to represent a new injury.

At this stage the patient was discussed with
the local spinal injuries unit where he was
subsequently transferred for further manage-
ment. Flexion/extension views were performed
which did not demonstrate significant instabil-
ity and the patient was treated in a Miami-J
collar. He was discharged from hospital 8 days
after initial presentation. He remained in a
collar for 3 months in total and at which stage
further flexion extension views were obtained
to confirm no late instability. On final assess-
ment at four months post injury he could flex
his chin to his chest without pain and had full
neck extension. Lateral rotation was reduced
to 45°bilaterally. His shoulder function
improved over this period and on final review
he had an active/passive external rotation,
abduction and forward flexion of 20°/30°,
90°/100° and 100°, 120° respectively. He had
full active and passive internal rotation.

Discussion

A relatively rare case of ALL rupture is pre-
sented. The spine has three main stabilising
ligaments that act to provide a natural brace,
protecting the spine from hyperextension/flex-

ion injuries and aiding joint stability during
rest and movement.1 These three ligaments
are the ligamentum flavum, anterior longitudi-
nal ligament (ALL) and posterior longitudinal
ligament (PLL).

The ALL and PLL are continuous bands of a
variable thickness that acts as primary spinal
stabilisers, running from the basioccipital
bone to the anterior aspect of the sacral
promontory.2 Their key role is to prevent exces-
sive movements of the vertebral bodies. The
ALL functions to limit extension of the verte-
bral column and consists of a variety of differ-
ent ligamentous fibres running from superfi-
cial to deep. The deepest fibres are short,
intersegmental fibres, with the intermediate
fibres spanning two or three vertebrae and the
superficial fibres spanning three or four verte-
brae. The ligament as a whole is therefore rel-
atively thick and narrow over the vertebral bod-
ies where it attaches to the periosteum. At the
intervertebral disc, however, it widens and
fibres bind directly to the fibrocartilage disc,
the hyaline cartilage end plates and the mar-
gins of the vertebrae.2

The ALL plays a critical role in spinal stabil-
ity. Stress, strain or rupture of soft tissue
structures such as the ALL may be caused by
relatively mild acceleration forces.3 Injury to
the ALL usually occurs as a result of hyperex-
tension, with the primary perpetrator being
whiplash injuries. These injuries occur pre-
dominantly in rear-end vehicle crashes4,5 and
impose a significant burden to both society
and the individual.6 In these situations the
occupant sustains postero-anterior accelera-
tion to the torso, neck, and head structures
secondary to rear-end impact from a vehicle or
a fixed object. The neck-head structures
respond with extension followed by flexion
mechanism without the head impacting any
interior object within the vehicle. This is an
example of a noncontact acceleration injury
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type known as inertial loading.6 During such
hyperextension injuries the posterior bony ele-
ments of the vertebrae are compressed and
occasionally fracture, while the anterior struc-
tures fail in tension resulting in a tear of the
ALL or an avulsion fracture of the anterosupe-
rior or anteroinferior edge of the vertebral
body. The anterior part of the disc space opens
up and sometimes a fracture of the back of the
vertebral body and/or damage to the interverte-
bral disc is noted.3 Whilst whiplash injuries are
common, and in some centres are present in
up to 57% of all emergency accident cases,7 the
incidence of associated ALL rupture is poorly
documented. It is therefore postulated that
despite there being a clear connection
between ALL rupture and whiplash injury, the
majority of whiplash patients do not suffer ALL
rupture. 

Such injuries have been shown to result in
cervical instability during extension, axial
rotation, and lateral bending modes,8 however,
the severity of impact is considered to be of low
magnitude and often do not induce any bony
damage in the form of acute fractures or sub-
luxations. Spine radiographs of whiplash-
injured patients are routinely assessed to be
normal for the specific age group. Thus, this
specific type of injury does not lend itself to
objective identification by traditional imaging
methods.

There are however several clinical decision
rules that can be applied to this case which
would have prevented our patients C-spine
being cleared. The Canadian C-spine rule
(CCR) is designed to be used in stable trauma
patients where a cervical spine injury is sus-
pected and who have a GCS of 15.9 It evaluates
suitable patients for one or more of following

high risk criteria. If the patient  is 65 years or
older, they are deemed high risk. The second
factor looks for any dangerous mechanism,
including a fall from a height greater than 3
feet, a high-speed motor vehicle collision, an
accident involving a bicycle/motorized recre-
ational vehicle, or a direct axial load. The third
high-risk factor is paresthesia in any or all
extremities. If any three high-risk factors apply
to the patient, the CCR mandates radiography.
The National Emergency X-radiography
Utilization Study (NEXUS) low-risk criteria
was first introduced in 1992.10 In contrast, it
highlights that cervical spine radiography may
not be necessary to rule-out C-spine injury in
patients who displayed no cervical spine ten-
derness, signs of intoxication, altered mental
status, or significant and painful distracting
injuries. In retrospect, if these 2 clinical deci-
sion rules had been used, our patient would
not have had his C-spine cleared following pri-
mary survey. His mechanism of injury would
have been a high risk criteria in the CCR and
he does not fulfil the NEXUS criteria as he has
distracting injuries.

Our patient presented with several signifi-
cant injuries including both a scapular and
medial clavicle fracture on the right hand side
and bilateral 1st ribs fractures. Although initial
x-ray films showed no spinal fracture, the
patient’s other injuries suggested high energy
trauma and when associated with a lack of
head control, the suspicion of soft tissue injury
was raised. Further CT and MRI imaging con-
firmed the diagnosis of ALL rupture. It is pos-
tulated that this rupture resulted from hyper-
extension trauma, causing a soft tissue frac-
ture without bony injury. Although it is well
documented in relation to road traffic acci-
dents,4-6,11 little data is available for other

injury mechanisms’ such as that of our
patient. 

Conclusions

In conclusion, trauma patients presenting
with multiple bony injuries suggestive of high
energy with associated neck symptoms should
be treated with a high degree of suspicion,
regardless of x-ray findings. The use of clinical
decision rules such as CCR or NEXUS may be
useful when deciding if a C-spine can be
cleared. We present an unusual case of soft tis-
sue fracture by way of ALL rupture, and this
should be a consideration in patients with
symptoms of an unstable cervical spine with-
out bony pathology in whom further imaging
should be performed. 
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Figure 2. Magnetic resonance imaging C-spine. Arrow shows
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the upper endplate of C5 with associated posterior subluxation.
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