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Cord compression, tumour, and infection:
causes of back pain in elderly patients
Self-reported back pain is common at any age; however, as a new symptom in elderly people it requires
careful assessment because it may signal a serious disorder. The challenge is to maintain clinical
vigilance for detection of cancer, infections or serious spinal disorders, since benign axial back pain
affects a substantial proportion of the population. Red flags assist in obtaining key features in the
history and examination that may relate to sinister pathology such as malignancy, infection and
cauda equina syndrome. Knowing what and when to refer to a spine specialist such as an orthopaedic
surgeon or neurosurgeon is important. Spinal-cord compression and loss of the structural integrity
of the spine may require specialist skills for decompression and reconstruction. Management is often
multidisciplinary, involving oncologists or infectious-disease specialists, and surgeons.
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B

ack pain is a common symptom that can be a
harbinger of serious disease, particularly in elderly
patients. The clinical dilemma is to separate the serious
spinal disorders presenting as back pain or neurological
symptoms from the benign axial back pain that affects a
substantial proportion of the population at some point in
their lives.1 The prevalence of back pain varies with age,
with a point prevalence of 17–30%, a 1-month prevalence
of 19–43% and lifetime prevalence of 60–80%. 2
In a survey, 80% of people older than 60 years of age
recalled an experience of back pain in their lifetime. 2
Degenerative changes occur in almost all patients as part
of normal ageing. At age 20 years, degenerative changes
are noted on X-ray and MRI in less than 10% of the
population. 3 By age 40 years, such changes are seen in
50% of the asymptomatic population and by the age of 60,
this number reaches 90%.
Box:

Key points

1. Any patient reporting saddle anaesthesia has
cauda equina syndrome until proven otherwise.
2. Red ﬂags, such as previous history of cancer,
weight loss, neurological deﬁcit, new onset of
spinal pain, immunosupression, or simply an
unwell patient should result in a low threshold for
specialist investigations.
3. Degenerative changes occur in almost all patients
as part of the normal ageing process.

In a set of three articles, we describe common
life-threatening disorders of the spine. This ﬁrst article
deals with the assessment and treatment of spinal-cord
compression, malignant inﬁ ltration of the spine, and
pyogenic infection. The key points of this article are shown
in the box, and ﬁgure 1 shows an MRI of a healthy spine.

Assessing back pain

A ﬂag system for assessment of back pain is useful for
identifying factors speciﬁc to individual patients, and to assist
in the day-to-day management of spinal disorders. This tool
highlights obstacles to recovery from back pain (table 1).
Red ﬂags identify risk factors for serious spinal disorders.
Yellow ﬂags deﬁne psychosocial obstacles to recovery. Blue
ﬂags are related to occupational factors. Black ﬂags may be
administrative obstacles to returning people to employment.
Orange ﬂags identify psychiatric disorders. In elderly patients,
who are more likely to be retired, doctors should be aware of
the red and yellow ﬂags because serious spine disorders are an
important threat to life or to quality of life.

Spinal-cord compression
Epidural spinal-cord compression is deﬁned as radiological
evidence of indentation of the thecal sac.6 About 85–90% of
cases are due to metastases, but less common causes include
spinal epidural abscess, spinal epidural haematoma, vertebral
compression fractures, and central disc herniation.6 Disc
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herniation resulting in compression below
the termination of the spinal cord is known
as cauda equina syndrome. This disorder
Invertebral disc
is grouped with other causes of epidural
spinal-cord compression because the
Lateral recess/
pathophysiology is identical to other types
invertebral foramen
of compression.5 Cauda equina syndrome
complicates about 2% of cases of lumbar
Spinal/neural canal
disc herniation, and cord compression
with nerve roots
occurs in 5% of patients with cancer.6
enclosed in thecal sac
Patients at risk of spinal epidural abscess
Facet joint
include those who misuse intravenous drugs
and those who have recently had a bacterial
Ligamentum
infection. Spinal epidural haematomas
ﬂavum
occur almost exclusively in patients on
anticoagulant drugs.
Clinical features of epidural spinalcord compression consist mainly of back
pain and neurological impairment.5,6 Pain
is reported by 83–95% of patients and Figure 1:
Normal T2-weighted axial MRI scan of the lumbar spine
usually precedes neurological symptoms
between L1and L2
by an average of 7 weeks.7 The pain may
be localised to the thoracic or lumbar
or both, and abnormalities of gait.5,8 Muscle weakness is
spine, with radiation to the leg. The average delay from
typically symmetrical and hyper-reﬂexia below the lesion
onset to diagnosis is 2–3 months.8 The predominant
is seen if the spinal cord is affected. Hyporeﬂexia typically
neurological symptoms are motor weakness (60–85%
seen in cauda equina syndrome.
of cases), paraesthesias, bowel or bladder dysfunction,
Any patient who reports saddle anaesthesia has cauda
equina syndrome until proven
Examples
Type of barrier
otherwise. Bowel and bladder
dysfunction is frequently a late
New onset of spinal pain at age <20 or >50 years
ﬁnding of cord compression,
Fever or night sweats
but acute urinary retention with
Weight loss
Risk factors for serious
overﬂow incontinence may be
Red ﬂags
Pain that is non-variable and getting worse
disorders
the initial (and only) ﬁnding.
Immunosuppression
Any report of urinary retention
Saddle anaesthesia
mandates that a measurement
Urinary or fecal incontinence
of post-void residual volume
Fears and beliefs
should be checked.5
Catastrophising
The two deﬁnitive imaging
Psychosocial obstacles Compensation claims
techniques
for
epidural
Yellow ﬂags
to recovery
Illness behaviour (the sick role)
spinal-cord compression are
Depression and anxiety
myelography and MRI. 5
Failure to accept medical reassurance
Gadolinium-contrast MRI is
Repetitive, low-paid employment
recommended for evaluation of
Blue ﬂags
Occupational factors
Conﬂict in the workplace
the spine when this condition
is suspected. Myelography is
Administrative
No availability of therapeutic return to work
Black ﬂags
obstacles to work
an invasive method, in which
contrast material is injected
Alcohol or drug abuse
Orange ﬂags Psychiatric factors
directly into the thecal sac
Fixed beliefs about cause of pain
and, combined with CT, gives
Patient has none of the above risk factors:
Green ﬂag
Normal
added anatomical detail. It is
reassure and discharge
useful in patients for whom
4,5
Table 1: The ﬂag system for assessment of back pain
MRI is contraindicated.
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A multidisciplinary approach, liaising
with orthopaedic and neurosurgical
teams is the best way to treat spinal-cord
compression. Delay to surgery of more than
48 hours for patients who have cauda equina
syndrome has been associated with poor
clinical outcome, although no difference in
outcome has been shown between surgery
within 5 hours or 24 hours of diagnosis.9
Surgical drainage is best for abscesses,
along with appropriate antibiotics. In May
2008, NICE published draft guidelines
for management of metastatic spinal-cord
compression, which emphasises the
importance of a multidisciplinary approach
to management. The full guidance is
expected in November 2008.10
The red ﬂags that relate to this disorder
are: age younger than 20 or older than
50 years; pain in the thoracic back; pain
for longer than 6 weeks; fever, chills,
or night sweats; unintentional weight
loss; worsening pain when lying down;
worsening of pain at night; history of
malignancy; immunosuppression; history
of intravenous drug abuse; trauma;
saddle anaesthesia; and urinary or faecal
incontinence. These ﬂags point to a serious
diagnosis and require instigation of further
investigations, and are applicable over a
range of diagnoses.

Malignant inﬁ ltration of
the spine
Tumours affecting the spine can be benign
or malignant lesions originating in spinal
tissues, or metastatic tumours spreading from
other organs. Benign haemangiomas can
be seen in vertebral bodies on imaging and
present as incidental areas of high vascularity
which tend to be asymptomatic.1 Although
osteoid osteomas do not metastasise, they
are nonetheless able to grow and tend to
destroy bony tissues and encroach on neural
elements.1 Malignant tumours such as
sarcomas can grow very large, destroying the
bony tissue around them.1
Around 0·7% of patients who have
back pain on presentation have metastatic
cancer.11 In 2004, in the USA, of 1·35
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million new diagnoses of cancer, more
than half were malignancies known to
metastasise to the spine.12 Over the same
period, 17,000 new cases of primary
bone malignancies were diagnosed.13
Persistent pain, pathological fracture, and
spinal-cord compression can result if the
diagnosis of cancer is missed.
Cancers commonly associated with
spinal metastases include breast, prostate,
lung, kidney, and thyroid tumours.
Breast, prostate, and lung cancer account
for 15–20% of cases.14 Additional
malignancies that often metastasise to the
spine include non-Hodgkin’s lymphoma,
multiple myeloma, colorectal carcinoma,
and sarcoma. The most common site of
malignant spinal lesions is the thoracic
spine, accounting for 60% of cases.14
Lumbar or sacral involvement is seen
in 30% of patients, and cervical lesions
account for the remaining 10% (ﬁgure 2).7
Red ﬂags (table 1) include age older
than 50 years, insidious onset of pain,
unexplained weight loss, pain waking
the patient at night, pain persisting
despite appropriate therapy, and previous
history of malignancy.15 Physical ﬁndings
suggesting a tumour include generalised
loss of muscle mass, lymphadenopathy,
tenderness of the spinal process, and focal
neurological signs.16 A combination of
laboratory and imaging studies is necessary
for further evaluation.
Laboratory studies include full
blood count, erythrocyte sedimentation
rate, renal function, and serum calcium
level. High erythrocyte sedimentation
rate, hypercalcaemia, anaemia, and
thrombocytopenia indicate malignancy.
Multiple myeloma can be excluded if
serum protein electrophoresis shows no
monoclonal bands. Imaging studies include
plain X-ray, CT, radionuclide scanning,
and MRI. Plain X-ray ﬁndings indicating
malignancy include compression fractures,
blastic lesions, and lytic lesions.5 MRI
has a sensitivity of 83–100% and is the
best imaging method because it provides
excellent delineation of soft tissue structures
with no exposure to ionising radiation.14
CT is the technique of choice when details
of cortical structure are required.5
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Figure 2:
Imaging of a patient
with adenocarcinoma
affecting the C5
vertebral body
A) Plain lateral cervical
spine ﬁlm. Arrow shows
destruction of the C5
vertebral body
B) Sagittal MRI T2-weighted
ﬁlm. Arrow shows
the adenocarcinoma
affecting the vertebral
body with involvement of
adjacent vertebral bodies
C) Shows postoperative view
after decompression and
fusion for stability
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Emergency surgical treatment is necessary for
patients with neurological symptoms or with evidence
of spinal-cord compression; in those who do not,
treatment consists of a multidisciplinary approach with
liaison between the oncologist and orthopaedic surgeon.
Hypercalcaemia can be treated aggressively with
intravenous f luid and bisphosphonates. Bisphosphonates
signif icantly reduce skeletal morbidity after the

Symptoms

discovery of spinal metastases.14 Randomised trials
have shown improvement in patients receiving adjuvant
steroid therapy with radiation therapy.17 In patients
without motor def icits, steroids are currently not
recommended. Treatment measures must also include
pain relief. If pain is not relieved with traditional
analgesic medication, referral to the palliative care
service is indicated

Spinal epidural abscess

Vertebral osteomyelitis*

Back pain (71%)

Back pain (100%)

Fever (66%)

Neurological deﬁcits (<20%)

Muscle weakness (25%)

Localised spinal tenderness (17%)

Incontinence (25%)
Localised spinal tenderness (17%)

Risk factors

Diagnostic
evaluation

Distant or contiguous infections (40%)

Infections elsewhere (29·7%)

Immunocompromised states:
HIV, cirrhosis, steroid use, diabetes (15%)

Smoking (24%)

Trauma (10%)

Liver disease (9·9%)

Intravenous drug abuse (9%)

Malicnancy or HIV (7·9%)

Degenerative vertebral disease (6%)

Diabetes (13·8%)

Alcohol abuse (5%)

End-stage renal failure (7·9%)

Blood tests:

Blood tests:

Variable leucocytosis

White-cell count >10 x 109 (94%)

Erythrocyte sedimentation rate
>20 mm/hr (94%)

Erythrocyte sedimentation rate >30 mm/hr (98%)

Blood cultures to guide antibiotic
treatment
Imaging:

Imaging:

Plain X-ray (vertebral destruction)

Plain X-ray (82% sensitive, 57% speciﬁc)

MRI with gadolinium
(100% sensitive)

MRI with gadopentetate dimeglumine
(96% sensitive, 92% speciﬁc)

Bone scan with gadolinium-67
(areas of increased uptake)

Bone scan with gadolinium-67
(90% sensitive, 100% speciﬁc)

Bactericidal agent effective against
Staphylococcus aureus, Streptococci,
and gram negative organisms:
Broad spectrum
Able to penetrate bone
Treatment

Intravenous drug abuse (24·8%)

Low toxicity
Laminectomy and decompression of
abscess
Surgical stabilisation may be required
CT-guided percutaneous drainage

CT-guided biopsy
(preferably before antibiotic treatment)
Conservative treatment if spine is stable and no
neurological problems:
Broad-spectrum antibiotics for 6–12 weeks (tailored to
culture results and to cover for increased incidence of
gram negative organisms, especially from urinary tract)
Analgesia
Surgical treatment if medical management fails or patient
has cord compression or ﬂuid accumulation:
Debridement and possible spinal reconstruction
Prognosis is poor in presence of neurological deﬁcit at
diagnosis

Table 2:
Symptoms, risk factors, diagnosis, and treatment for spinal epidural abscess and vertebral
osteomyelitis18–24
*Occurs mainly in elderly patients, usually men
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Pyogenic infection
Overall, infectious causes of back pain are uncommon.
Vertebral osteomyelitis and spinal epidural abscess are two
infectious sources of back pain that, when undiagnosed,
can lead to permanent neurological dysfunction or death
(mortality rate for abscess is about 15%).17 Most of these
abscessess are caused by bacteria (Staphylococcus
Staphylococcus aureus is the
most common organism;18 ﬁgure 3). Fungal, parasitic, and
mycobacterial infections occur less frequently. In a substantial
number of cases, no organism is isolated and, as in other causes
of back pain, initial symptoms and signs are non-speciﬁc
and insensitive.18 Table 2 shows the symptoms, diagnostic
evaluation, and treatment of these two infective entities.
As for spinal-cord compression, the red ﬂags that relate
to this disorder are: age younger than 20 or older than 50
years; pain in the thoracic back; pain for longer than 6
weeks; fever, chills, or night sweats; unintentional weight
loss; worsening pain when lying down; worsening of pain at
night; history of malignancy; immunosuppression; history
of intravenous drug abuse; trauma; saddle anaesthesia; and
urinary or fecal incontinence. These ﬂags point to a serious
diagnosis and require instigation of further investigations,
and are applicable over a range of diagnoses.
We have no conﬂ ict of interest.
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