
 
III./8.2.: Signs and symptoms of spinal disorders

III./8.2.1.: Classification of symptoms

The clinical signs of spinal disorders are classified into three main
groups. They may occur alone or any combination in a given patient.

1. local signs

2. segmental and radicular signs

3. symptoms of spinal cord tracts

Spinal disorders are often
associated with local signs
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1. Local signs

Spinal disorders may occur alone or as a consequence of other
injuries of the nervous system. The damage of the vertebrae,
intervertebral discs, facet joints, and the ligaments mainly cause local
complaints. These complaints are the following:

neck, back or pelvic pain

restricted range of joint movement or abnormal joint position

a “creaking” sound during joint movement

The following may be seen during physical examination:

local pain, which can be provoked by tapping or pressing

physiological curves of the vertebral column disappear,
abnormal curves are formed

increased muscle tone (défense) in the paravertebral muscles

positive stretch tests (e.g. Lasègue sign)

Local signs often precede the damage of nervous system structures.
However, local and nervous system signs may present together or
local signs may even be absent, which could cause a delay in
diagnosis.

2. Segmental and radicular signs

Segmental damage

Damage at a specific level of the vertebral column or of the spinal
cord leads to the dysfunction of the entire segment (e.g. motoneurons
of the anterior horn, sensory neurons of the posterior horn, and if
present the sympathetic neurons of the lateral horn). The lesion may
be uni- or bilateral. Signs of lower motoneuron lesion (paresis, loss of
reflexes, muscle atrophy and fasciculation) and sensory loss involving
all sensory modalities in the given dermatome are seen. Pain is not
typical for spinal cord segmental lesions.

Radicular signs



In radicular damage, however, the leading sign is intense pain in the
area of the affected dermatome, which is hardly alleviated by
common painkillers. Numbness (paresthesia) and loss of sensation
(hypesthesia) involving all sensory modalities may be present in the
same dermatome. The motor deficit is also a lower motoneuron type
in the myotome of the damaged spinal root. A careful examination of
the so called “indicator muscles” is useful in establishing the
diagnosis.

3. Symptoms of spinal cord tracts

Incontinence and sexual
dysfunction

Damage of the spinal cord leads to the dysfunction of descending and
ascending pathways, which run across spinal segments, thus
symptoms are entirely different from the above. In some disorders,
the dysfunction is not localized to a certain segment(s), but involves
the whole pathway, e.g. in subacute combined degeneration. In most
cases, the lesion causes segmental damage, affecting the crossing
pathways in different degree and combination. Depending on the level
of the lesion, damage to the corticospinal tract could lead to para- or
quadriparesis with signs of upper motoneuron lesion (spasticity, brisk
reflexes, pyramidal signs). Thus, these symptoms do not localize the
site of the lesion.

Autonomic dysfunction is common in spinal diseases. Urinary
incontinency develops insidiously, which may lead to an erroneous
diagnosis of primary urologic disease if other characteristic
neurological signs are absent. The other leading autonomic symptom
is erectile dysfunction.

Anatomical background of signs of lesion of ascending tracts

In case of external compression of the spinal cord, signs of damage of
the motor and sensory tracts first appear distally on the lower limbs,
then slowly ascend. This is explained by the special anatomy of the
spinal cord: the longest fibers (i.e. fibers originating or ending in the
sacral-lumbar segments) are located superficially, therefore they will
be first affected when the spinal cord is compressed from the outside.
This phenomenon may lead to an erroneous estimation of the level of
lesion, as the upper margin of sensory loss may be well below the
level of the affected spinal segment. Therefore, radiological
evaluation should be extended.

The upper level of sensory loss reaches the segmental level of the
lesion when the compression has led to the complete transverse
damage of the spinal cord.

Spinal versus vertebral segments

It is important to note that during human ontogenesis the vertebral
column grows faster than the spinal cord; the caudal end of the spinal
cord is located higher than the end of the vertebral column.

Spinal or vertebral
segments

The spinal nerve roots have an increasingly steeper course in cranio-
caudal direction within the spinal canal, since they have to exit at the
level of their appropriate vertebra. While cervical roots run almost
horizontally, thoracic roots descend one or two vertebrae before
exiting. Lumbar roots run almost vertically, forming the cauda equina.

Because of these anatomical features, it is very important to clarify in
the clinical description of the level of lesion, whether it denotes spinal



or vertebral segments.

III./8.2.2 Clinical syndromes

Acute transverse spinal cord injury
Damage to the spinal cord results in motor, sensory and autonomic
dysfunction, due to the lesion of all ascending and descending
pathways. Trauma is the most common cause of an acute complete
transverse lesion of the spinal cord.

Sensory loss

Paralysis

Autonomic dysfunction

Spinal shock

Spinal automatisms may
be misleading signs

The symptoms appear suddenly or within a short period of time after
the injury. Hypesthesia or anesthesia affecting all sensory modalities
develops below the level of the lesion. The motor deficit due to
corticospinal tract injury involves both lower extremities (paraparesis)
or all four extremities (quadriparesis). In the acute phase, flaccid
muscle tone, areflexia, and no pyramidal signs are seen, which is
explained by the phenomenon of spinal shock. Spinal shock is the
transient depression of all spinal cord functions below the level of the
lesion, including reflexes and autonomic function. Signs of autonomic
dysfunction include paralytic ileus, orthostatic hypotension, and
hypoactive (flaccid) bowel and bladder (urinary retention eventually
with overflow incontinence).

Spinal shock usually lasts for several hours to weeks, then the reflex
function of the spinal cord below the level of lesion gradually returns:
spasticity, brisk deep tendon reflexes, pyramidal signs appear,
indicating upper motoneuron lesion. Superficial reflexes may be
decreased or absent, but abnormal phenomena, such as spinal
automatisms are characteristic: a mild sensory stimulus on the lower
extremity evokes an involuntary jerking (triflexion) of the leg. This is
often misinterpreted by the patient and others as a sign of
improvement. Reflex bladder function also returns, which is called
autonomous bladder: after being filled to a certain level, automatic
(involuntary) micturition takes place. Some patients learn to evoke
micturition by external stimuli (pressing on their abdomen) before it
occurs automatically.

Compression syndromes of the spinal cord
Compression by bone fragments, hematoma, or intervertebral disc
material leads to clinical signs with an insidious onset. Symptoms
appear earlier if the spinal canal is narrow (primary or secondary
spinal canal narrowing).

Causes

Anatomical background The most common causes of insidious compression syndromes
include cervical medial discal herniation, calcified spondylotic
fragments on the vertebrae, and intradural extramedullary tumors,
which are usually benign (meningioma, neurinoma).

Development of the symptoms

Local, segmental signs may appear several years before the spinal
symptoms. The first sign of spinal cord involvement is usually
sensory disturbance (tingling or hypesthesia) on the lower extremities,
which may be mistaken for diabetic neuropathy in diabetic patients.



It is typical that corticospinal tract dysfunction is manifested first
(occasionally as the only symptom for years) in spasticity of the legs
without significant muscle weakness. A typical paraspastic gait
develops, usually associated with some degree of autonomic
disturbance. When paralysis appears, it is an indication of severe
spinal cord compression with rapid progression of symptoms. It is not
uncommon that slowly developing spinal cord compression may be
manifested in only mild functional deficit despite the severe
compression shown by neuroimaging.

Urgent action Spinal cord compression requires urgent attention, and MRI of the
spine should be performed as soon as possible.

Brown-Séquard syndrome

Ipsilateral and
contralateral signs

Brown-Séquard syndrome is a rare disorder, mainly caused by trauma
(e.g. gunshot or stab wounds). It denotes the hemisection of the spinal
cord, with ipsilateral proprioceptive sensory (proprioceptive tract
lesion) and motor loss (corticospinal tract lesion), and contralateral
loss of pain and temperature sensation (spinothalamic tract lesion).
Furthermore, ipsilaterally at the level of the lesion, segmental lower
motoneuron lesion and dermatomal sensory loss are observed.

Sensory (spinal) ataxia

Gait disturbance worsened
with closed eyes

Isolated loss of pain and
temperature sensation

Saddle anesthesia

The proprioceptive sensory tract comprises the fasciculus gracilis and
cuneatus, which ascend in the posterior column. In spinal ataxia,
impaired coordination results from the loss of proprioceptive
sensation, the sensory feedback of movement. Patients have an ataxic
gait, they walk slowly and cautiously, always looking where they
step. Ataxia worsens in the dark (or with closed eyes) when vision no
longer compensates. A typical cause of spinal ataxia is subacute
combined degeneration due to vitamin B12 deficiency.

Dissociation of sensation
Dissociated sensory loss refers to the loss of spinothalamic sensation
in the areas of the body supplied by the involved segments, with
preserved proprioceptive sensation. It is caused mostly by
intramedullary lesions, such as intramedullary tumors, syringomyelia
or ischemia. Symptoms are caused by the damage of either the dorsal
horn sensory neurons or the decussating spinothalamic tract fibers in
the comissura alba in the involved segment(s).

Conus medullaris syndrome
Extra- or intramedullary lesions at the level of the thoracolumbar
vertebrae cause compression of final part of the spinal cord (conus
medullaris), which contains the S 2-5 segments. Accordingly, sensory
loss (numbness) in the perianal region and the inner thighs (saddle
anesthesia), and loss of bladder control (retention with overflow
incontinence) appear without weakness of the legs or diminished
stretch reflexes.

Cauda equina syndrome



Multiradicular signs

Local and nerve root signs

Cauda equina syndrome is due to the bilateral, extensive damage of
the lumbosacral nerve roots by tumors (e.g. ependymoma), ruptured
intervertebral discs or meningeal carcinomatosis. Its symptoms
include radicular pain in several dermatomes, flaccid paralysis of the
lower limbs with loss of deep tendon reflexes and incontinence.

Cervicobrachialgia
Cervicobrachialgia is caused by the compression of spinal nerve roots
at the cervical level by discal protrusion / herniation. It is
characterized by pain radiating to the arm, or even to the fingers after
a sudden movement of the neck or associated with an inappropriate
working or sleeping posture. The movement of the neck is limited and
painful. In severe cases, muscle weakness and areflexia is seen. C6 is
affected most commonly, where pain radiates to the radial side of the
forearm, with sensory loss and biceps weakness.

Differential diagnosis

Vertebral artery dissection – a potentially life-threatening condition -
may occur in similar conditions and leads to similar neurological
signs.

Low back pain (lumbago)
Low back pain is a sudden, stabbing, usually unilateral pain, which
may lead to complete immobility. Due to the pain, the lumbosacral
spine assumes a position where pain is least felt, however unnatural it
may be. Paravertebral muscles are spastic (muscle défense). There are
no radicular signs or autonomic dysfunction. Radiologic examinations
show only degenerative changes of the vertebrae, without significant
intervertebral disc protrusion.

Sciatic nerve pain (sciatica)
Local pain without
radicular signs

Complex radicular signs

In sciatic nerve pain, low back pain is associated with radicular signs.
The patient’s description of the topography of pain and numbness is
often sufficient to determine the affected root. The distribution of
sensory disturbance and motor symptoms, including reflexes, are
further help in the diagnosis. The straight leg raise sign (Lasègue) is
positive. Coughing, sneezing and the increase of abdominal pressure
aggravate the pain. Diagnosis is more difficult in cases where low
back pain is absent. In the typical cases, lateral or foraminal discal
herniation is seen on the MRI.

Differential diagnosis

Meralgia paresthetica, compression of the lateral femoral cutaneous
nerve, may be mistaken for L2-3 radicular compression, but meralgia
paresthetica is much more common than L2-3 radicular lesion.


