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1. INTRODUCTION  
Whether burden of disease is measured in terms of disability adjusted life years,1 or lives lived with disability,2 low 
back pain (LBP) is the health condition that carries the greatest burden in Australia according to The Global Burden of 
Disease 2010 study. LBP is extremely common, being the third most common health complaint seen by Australian 
general practitioners,3 With a point prevalence of 18.3%4 and half of those with LBP expected to seek care,5 the 
economic burden is enormous. The direct annual costs of treatment in Australia are estimated to be $1 billion with a 
further $8 billion spent on indirect costs6. LBP is the most common health condition forcing older Australians to retire 
involuntarily and this problem reduces Australia’s GDP by $3.2 billion per annum.7 

The label non-specific LBP means that the patho-anatomical source of the back pain cannot be specified. Individual 
risk factors (e.g. age, gender), physical risk factors (e.g. manual handling), psychosocial risk factors (e.g. stress) and 
genetic risk factors have been implicated but at present most risk factors have weak or inconsistent effects on the risk 
of developing back pain. 

Back pain is common across the life span but the prevalence peaks in middle and older age.8 Age is also associated 
with longer time to recover from LBP,9 increased chance of recurrence4 and worse outcomes in terms of pain10 and 
disability.11 Compared to younger adults, middle and older age groups are also more likely to consult a GP for care.12 

Poor initial management is believed to increase the chances of non-recovery and the development of chronic back 
pain. A small proportion of people who develop chronic back pain are severely disabled with limited ability to 
participate in their usual family, social and work routines. 

Clinical practice guidelines endorse a simple classification approach13 where patients are placed into one of three 
categories:  

1. LBP associated with sciatica or spinal canal stenosis; 
2. Serious spinal pathology; and 
3. Non-specific low back pain. 

The serious pathology category includes conditions such as cancer, infection, fracture, and cauda equina syndrome. 
The patients who do not fit the first two categories are classified as having non-specific LBP. Approximately 90% of 
patients fit within the non-specific LBP category. 

The recommended treatment for acute non-specific low back pain is advice and provision of simple analgesics with 
some guidelines also endorsing a short course of spinal manipulative therapy. The advice focuses on providing 
patients with an explanation for the problem and why imaging is not necessary, advising them on self-management 
and encouraging a return to normal activity. Patients should be reviewed in 1-2 weeks. Routine imaging and bed rest 
are discouraged. 

  



Education modules for appropriate imaging referrals - Acute Low Back Pain 

©RANZCR 2015 QUALITY AND SAFETY PROGRAM 4 | P A G E  

HOW CAN CLINICAL DECISION RULES HELP TO STANDARDISE PRE-TEST RISK EVALUATION OF PATIENTS WITH 

ACUTE LBP?  

What underlying/associated conditions do I need to be aware of when I am evaluating an adult with acute back 
pain? 

As explained in the previous section, nearly one in three adults will have at least one episode of acute LBP per year, 
and when no specific underlying cause/associated pathology is present, the pain is typically self-limiting with 
conservative measures over a period of weeks. However, because the pain can be very severe and incapacitating it is a 
common reason for patients to seek medical attention. 

When evaluating patients with acute LBP, one of the key issues to be addressed is whether or not the patient should 
be investigated using imaging to confirm or refute the presence of an underlying/associated condition that would 
change the subsequent medical treatment or investigation of the patient. When attempting to make the decision 
about whether or not to use diagnostic imaging, it is important to focus on features of the history and physical exam 
that have been found to be associated with the presence of medically “serious” causes/associations of acute LBP. 
These “serious” conditions include: 

 Primary or metastatic disease involving the spine; 

 Discitis/osteomyelitis/epidural abscess; 

 Osteoporotic and/or traumatic fracture involving the lumbosacral spine; 

 Cauda equina syndrome; 

 Non infective inflammatory processes such as ankylosing spondylitis (more commonly associated with long 
term back pain rather than an acute episode). 

At first, it might seem simpler, quicker, and safer simply to perform an imaging test on everyone with acute low back 
pain (ALBP) in case they are one of the very small minority of adults with ALBP with one of these serious conditions. 
When the pre-test probability of one of the serious conditions listed above is not very low, the costs and risks of 
diagnostic imaging are more than outweighed by the considerable benefits of earlier diagnosis of a potentially serious 
disorder. These benefits can include simpler, less invasive treatment or guidance for surgical or medical therapy that 
prevent severe disability or death. 

However, there are a number of disadvantages to the practice of routine referral of patients for imaging without first 
considering what the pre-test probability of one of these “serious” causes of ALBP is likely to be in your particular 
patient. They include: 

 Unnecessary exposure to ionising radiation. This is particularly important in babies, children, and adolescents 
who are more sensitive to the carcinogenic effects of exposure to ionising radiation. CT scanning is associated 
with around 100 times the dose of radiation delivered by a plain radiograph (or x-ray). 

 Financial cost to the patient and health system of unnecessary testing. These costs are both direct and 
indirect (the latter due to waiting time in emergency departments, prolonged length of stay in a hospital, time 
away from work and other responsibilities waiting for imaging to be performed, having it performed, and then 
waiting for the result).  

 Incidental findings on imaging frequently have no clinical significance for the patient but trigger further 
imaging follow up to exclude the very small possibility of something significant. An example of this includes a 
renal mass that is probably a simple cyst, but that has been partially imaged on a CT scan of the lumbar spine 
performed for ALBP. This will often lead to further imaging to characterise the incidental finding before a 
definitive diagnosis, in this case a renal cyst vs. a tumour, can be made. The flow on costs to the patient and 
health system and the anxiety produced in some patients by follow up testing may not be considered when 
imaging is requested in a patient with ALBP when the pre-test probability of a “serious” cause of the LBP is very 
low.  

 A test other than medical imaging may be a faster, less expensive way of effectively ruling out clinically 
important pathology. An example of this is the performance of D dimer in patients with suspected venous 
thromboembolism (either lower limb deep vein thrombosis or pulmonary embolism) when the pre-test risk is 
assessed as being low. 

Continued increases in healthcare costs are a global problem. More than ever before, medical practitioners are being 
asked to be accountable for utilisation of finite health care resources and to add value and reduce waste in the care 
they deliver to patients. Reducing inappropriate use of diagnostic imaging in situations where it is highly unlikely to 
result in a net benefit to the patient is an important way to reduce waste and improve quality of care. 

 

  

http://www.insideradiology.com.au/pages/view.php?T_id=24
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Clinical decision rules (CDRs) can help you to focus on the aspects of the history and examination that best 
discriminate between: 

 patients with low likelihood of significant pathology who are, therefore, unlikely to benefit from diagnostic 
imaging; and 

 patients with a greater likelihood who need imaging to guide further specific treatment including in some 
cases in-hospital monitoring, medical therapy or even surgery. 

CDRs have been developed by gathering detailed clinical datasets from large numbers of patients with a particular 
condition, such as adults presenting to an emergency department following head trauma. They are comprised of a 
series of key examination findings (such as level of consciousness) and aspects of the history (such as injury 
mechanism, amnesia, or number of episodes of vomiting) that have been found, when absent, to be associated with 
such a low risk (or pre-test probability) of clinically important disease or injury that imaging is not required to further 
reduce this risk, or to “rule out” the condition.  

The emphasis of the current educational modules is on CDRs that involve risk assessment of patients with regard to 
their requirement for diagnostic imaging, but CDRs for other outcomes (such as prognosis) have also been developed.   

The usefulness of CDRs is that they help to reduce the subjectivity and inter-observer variation involved in the 
clinical assessment of patients with specific conditions that sometimes, but not always, require imaging. Imaging is 
sometimes performed in these conditions to allow diagnosis of serious pathology. Using CDRs can help to increase 
your confidence about the safety of managing your patient without imaging when recognized clinical risk factors for 
serious pathology are entirely absent. Documentation in the medical record that you have used a high quality CDR to 
evaluate your patient and make management decisions based on this is not only good practice but increases the 
likelihood that another medical practitioner evaluating your patient would come to the same conclusions as you did 
about management. 

Please see the Clinical Decision Rules Module for more information about: 

 what CDRs are; 

 how they are developed; and  

 what the characteristics of a high quality CDR are. 

Resources: Something that will become apparent as you work through these modules is the difficulty involved in 
trying to commit the elements of CDR to memory. It is a good idea to refer to an electronic or hard copy of the CDR 
each time you use it to ensure that you are applying it correctly. To support this, the following resources are 
provided: 

• Printable PDFs of clinical decision rules for ALBP due to malignancy and ALBP due to fracture, including 
inclusion and exclusion criteria as well as an overview of the approach to imaging in the adult with ALBP. 

• “Pocket-sized” PDFs suitable for printing, lamination, and attachment to a lanyard. 
• For more information about specific imaging tests and procedures please see – www.insideradiology.com.au. 

  

http://www.insideradiology.com.au/
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WHAT ELSE DO YOU NEED TO THINK ABOUT WHEN YOU CONSIDER IMAGING A PATIENT WITH ACUTE LBP APART 

FROM PRE-TEST PROBABILITY? 

1. Test performance (sensitivity, specificity, LR+ and LR- ) in relation to the pathological process(es) you are trying 

to diagnose or exclude. 

A reminder about the definitions of the key diagnostic test performance metrics – these are derived from the 2 

X 2 table representing disease state and the results of tests with binary outcomes (i.e. normal/abnormal, 

positive negative). 

 Disease + Disease - Calculations 

Positive test result TP FP PPV = TP/(TP +FP) 

Negative test result FN TN NPV = TN/(TN + FN) 

Calculations Sens = TP/(TP + FN) Spec = TN/(TN + FP) 
Accuracy = (TP + TN) / 

(TP + TN + FP + FN) 

Definitions: 

 True positive (TP) = number of patients in whom the test result is positive when disease is present. 

 False positive (FP) = number of patients in whom the test result is positive when disease is not present. 

 False negative (FN) = number of patients in whom the test result is negative when disease is present. 

 True negative (TN) = number of patients in whom the test result is negative when disease is not present. 

 Sensitivity = proportion of patients WITH disease who have a positive test result. 

 Specificity = proportion of patients WITHOUT disease who have a negative test result. 

 LR+ =  
proportion of patients WITH disease who have a positive test result (SENSITIVITY)

proportion of patients WITHOUT disease who have a positive test result (1 – SPECIFICITY)
 

 

 LR- =
proportion of patients WITH disease who have a negative test result (1 – SENSITIVITY)

proportion of patients WITHOUT disease who have a negative test result (SPECIFICITY)
 

Note: 

A commonly cited rule of thumb is that highly informative diagnostic tests have LR+ > 10 and LR- <0.1. However 
this rule of thumb is influenced by the prevalence of the disease. When disease is rare or very common even 
tests with LR+ >10 may not appreciably change the pre-test probability of the disease in a way that would 
result in a change to subsequent management plans or further investigations.  

A LR+ or LR - = 1 is associated with no change in the post test probability of disease and therefore is not 
diagnostically useful (see the nomogram below and test this yourself by drawing a line from any pre-test 
probability through a likelihood ratio of 1). 

Let’s also look at the situation of a pre-test probability of disease of 1% (which happens to be the prevalence of 
serious causes of low back pain such as fracture or malignancy in a general practice population of adults with 
ALBP) and a test with a positive likelihood ratio of 11.  
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Use the nomogram to determine the post-test probability of a serious cause of ALBP when a test or clinical decision 
rule used to identify patients with a serious cause has a positive likelihood ratio (LR) of 11.  

Draw a line from the pre-test probability through either a positive likelihood ratio of 1 (grey line) or 11 (blue line) and 
note the difference in the post-test probability outcome.  

 
 

2. What is available locally, especially in an emergency? 

3. Radiation dose (of particular importance in young and pregnant patients). 

4. Financial and other costs to the patient and health system of one diagnostic strategy compared with 
another. 

5. Renal function in the case of imaging tests that involve the use of iodinated contrast media or gadolinium 
chelates. 

6. Patient preferences – if two diagnostic tests perform equally well at confirming or excluding the presence of 
a particular condition, patients may have a preference for one over another for reasons of cost, convenience, 
risk, or real/perceived discomfort associated with a particular diagnostic test or strategy.  

7. Management- how would the possible test results influence management?  
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2. CLINICAL DECISION RULES 

HOW CAN CLINICAL DECISION RULES HELP DETERMINE THE PRE-TEST RISK OF MEDICALLY SERIOUS CAUSES OF 

ACUTE LOW BACK PAIN IN PATIENTS WITH ACUTE LOW BACK PAIN 

Very few CDRs exist that are applicable to patients with ALBP to help clinicians better identify that subset of patients 
with one of the medically acute and/or serious causes of LBP, such as: 

 neoplastic infiltration of a vertebra;  

 epidural abscess/discitis;  

 fracture; or  

 cauda equina syndrome. 

A high performing CDR has been defined by McGinn et al14 as one with a sensitivity of >95% (with a lower limit of the 
95% confidence interval for sensitivity of 95%) and a likelihood ratio for a negative result when using the CDR of 0.1 or 
less. This means that a patient with the clinically important outcome that the CDR is designed to exclude has less than 
a 5% chance of having a false negative result.  

The best CDRs are not only high performing, or highly sensitive at identifying patients with the target condition, but 
they also have been extensively validated in multiple clinical settings and have been shown repeatedly to perform just 
as well as at the site(s) where they were originally derived.  

The best CDRs often have been studied with regard to whether clinicians actually use them in practice, when they 
have the choice not to, and whether use of the CDR reduces health care costs or volume of imaging tests performed, 
or changes clinician behaviour or management decisions. 

In patients who present with ALBP, this approach works less well due to the already low pre-test probability of serious 
disease as a cause for the pain. A CDR with a LR- of 0.1 does not change clinical management as imaging is not 
indicated with a population prevalence of either 1% or 0.1%.  

Therefore, due to the very low prevalence of serious disease in patients with ALBP, a CDR with high LR+ is much 
more useful in clinical practice as it would assist in identifying patients with a greater likelihood of serious disease. 

Unfortunately, a high performing CDR that would help identify the small minority of patients with all of the serious 
causes of low back pain does not exist. There have not been many studies to identify “red flags” in adults with ALBP. 
A “red flag” is a clinical marker present in patients at higher risk of one of the 5 “serious” causes of low back pain. 
Henschke et al in a 2009 study15 conducted in Australian primary care found that of 25 “red flags” identified in 
previous studies of patients with ALBP, high false positive rates for some commonly accepted “red flags” rendered 
them poorly specific for the identification of these serious spinal disorders. Therefore, routine use of these non-
specific “red flags” to identify patients requiring imaging would result in a large proportion of patients being imaged 
unnecessarily. 

So how would you go about trying to better identify the 1% of adults who present to primary care with ALBP who 
have one of these five conditions as the cause of their LBP? Two studies of risk factors significantly associated with 
fracture or malignancy as a cause of ALBP in an adult general practice population provide some guidance. More 
general information about how to identify patients with cauda equina syndrome, osteomyelitis/discitis/epidural 
abscess, or inflammatory arthropathy is provided in the later part of this section. However, you should be aware 
that large datasets of patients with these three rarer conditions who present with ALBP are lacking. As a result, 
reasonably well performing CDRs to help identify them do not exist. 
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OVERVIEW OF THE APPROACH TO THE USE OF DIAGNOSTIC IMAGING FOR THE ADULT WITH ACUTE LOW BACK 

PAIN 

Suggestions for Imaging in Patients with Acute Low Back Pain 

Imaging Action and Clinical 
Situation 

Suggestions for Initial Imaging 

Immediate imaging 

Radiography plus erythrocyte 
sedimentation rate† 

Major risk factors for cancer (new onset of low back pain with history of 
cancer, multiple risk factors for cancer, or strong clinical suspicion for 
cancer). 

Magnetic resonance imaging Risk factors for spinal infection (new onset of low back pain with fever and 
history of intravenous drug use or recent infection). 

Risk factors for or signs of the cauda equina syndrome (new urine retention, 
faecal incontinence, or saddle anaesthesia. 

Severe neurologic deficits (progressive motor weakness or motor 
deficits at multiple neurologic levels. 

Defer imaging after a trial of therapy  

Radiography with or without 
erythrocyte sedimentation 
rate 

Weaker risk factors for cancer (unexplained weight loss or age >50 years). 

Risk factors for or signs of ankylosing spondylitis (morning stiffness that 
improves with exercise, alternating buttock pain, awakening because of back 
pain during the second part of the night, or younger age [20 to 40 y]). 

Risk factors for vertebral compression fracture (history of osteoporosis, use 
of corticosteroids, significant trauma, or older age [>65 y for men or >75 y 
for women]). 

Magnetic resonance imaging  Signs and symptoms of radiculopathy (back pain with leg pain in an L4, L5 or 
S1 nerve root distribution or positive result on straight leg raise or crossed 
straight leg raise test) in patients who are candidates for surgery or epidural 
steroid injection. 

Risk factors for or symptoms of spinal stenosis (radiating leg pain, older age, 
or pseudoclaudication) in patients who are candidates for surgery. 

No imaging No criteria for immediate imaging and back pain improves or resolved after 
a 1-month trial of therapy. 
Previous spinal imaging with no change in clinical status. 

† Consider magnetic resonance imaging if the initial imaging result is negative but a high degree of clinical 
suspicion for cancer remains. 

TABLE 1: SUGGESTIONS FOR IMAGING IN PATIENTS WITH ACUTE LOW BACK PAIN16. 
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FIGURE 1 – DECISION FLOWCHART FOR IMAGING FOR ACUTE LOW BACK PAIN
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ALBP DUE TO FRACTURE 

Summary Statement: 
Henschke et al15 studied adults with ALBP drawn from 170 Australian primary care practitioners (including 73 general 
medical practitioners, 77 physiotherapists, and 30 chiropractors). This study attempted to create CDRs that would 
help primary care practitioners identify patients at increased risk of one of the five “serious” causes of ALBP. However, 
due to the very low prevalence of these five conditions in a primary care patient cohort, valid information only about 
risk factors for spinal fracture was obtained. The following clinical findings were associated with vertebral fracture:  

1. prolonged use of corticosteroids; 
2. age > 70; 
3. trauma involving the lower back (minor in the elderly, major in the young); 
4. female gender. 

When one of these features was positive, the positive LR was 1.8 (95% CI 1.1–2.0). With two positive features, the 
positive LR increased to 15.5 (95% CI 7.2–24.6), and with three positive features it increased to 218.3 (95% CI 45.6–
953.8). If we presume a pre-test probability of vertebral fracture of ~1% you can use a nomogram to see that it is only 
when two or more of the features are present that the post-test probability becomes sufficiently high to consider 
imaging on the initial presentation. When only one feature is present and the pre-test probability is ~1% the post-test 
probability only rises to ~2%. 

This decision tool requires validation in another general practice population and may not be applicable to emergency 
department and hospital patients. 

This list of risk factors represents a type of CDR. In the 8 patients in this study who had fractures as the cause for their 
low back pain, 1 of the 8 (12.5%) had none of the 4 risk factors. This CDR is a helpful guide in identifying patients who 
are at greater than average risk of spinal fracture as the cause of their ALBP. 

However, some caution needs to be exercised when using this CDR in practice for the following reasons: 

1. The CDR (comprised of these risk factors) remains to be externally validated. 
2. It is unclear whether the elements of the CDR would work just as well in a hospital inpatient or emergency 

department population. 
3. Finally, it is important to note that 1 of the 8 patients with a final diagnosis of spinal fracture did not have any 

of the 4 clinical features listed above. Hence, it may be that the presence of risk factors other than those 
evaluated by the study would improve the sensitivity of the CDR. 

A recent Cochrane review17 relating to the performance of “red flags” to identify patients with ALBP and vertebral 
fracture came to the following conclusions. The key messages are that: 

1. There is no point asking many red flags as they have poor diagnostic accuracy. 
2. While there are few studies there was agreement on the red flags in the Henschke rule (above) and skin 

contusion/abrasion seemed to be a useful red flag for vertebral fracture for patients seen in a tertiary care 
setting. 

3. Combined tests/clinical predictors seemed more informative than individual criteria or tests to identify people 
with low back pain and a clinically important increased risk of vertebral fracture. 

 

Cochrane Review17 main results: 
Eight studies set in primary (four), secondary (one) and tertiary care (accident and emergency = three) were included 
in the review. 

Overall, the risk of bias of studies was moderate with high risk of selection and verification bias the predominant 
flaws. Reporting of index and reference tests was poor. The prevalence of vertebral fracture in accident and 
emergency settings ranged from 6.5% to 11% and in primary care from 0.7% to 4.5%. There were 29 groups of index 
tests investigated however, only two featured in more than two studies. Descriptive analyses revealed that three red 
flags in primary care were potentially useful with meaningful positive likelihood ratios (LR+) but mostly imprecise 
estimates (significant trauma, older age, corticosteroid use; LR+ point estimate ranging from 3.42 to 12.85, 3.69 to 
9.39, 3.97 to 48.50 respectively). One red flag in tertiary care appeared informative (contusion/abrasion; LR+31.09, 
95% CI 18.25 to 52.96). The results of combined tests appeared more informative than individual red flags with LR+ 
estimates generally greater in magnitude and precision. 
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Authors’ conclusions: 
The available evidence does not support the use of many red flags to specifically screen for vertebral fracture in 
patients presenting with LBP. Based on evidence from single studies, few individual red flags appear informative as 
most have poor diagnostic accuracy as indicated by imprecise estimates of likelihood ratios. When combinations of 
red flags were used the performance appeared to improve. From the limited evidence, the findings give rise to a weak 
recommendation that a combination of a small subset of red flags may be useful to screen for vertebral fracture. It 
should also be noted that many red flags have high false positive rates; and if acted upon uncritically there would be 
consequences for the cost of management and outcomes of patients with LBP. Further research should focus on 
appropriate sets of red flags and adequate reporting of both index and reference tests. 

The tables below provide more information about the presence of red flags in patients with osteoporotic compression 
fractures who present with acute low back pain15 

Diagnostic accuracy of recommended “red flag” questions for detecting spinal fracture in the 1,172 patients 
with acute low back pain* 

Red flag question No. (%) 
red flag 
positive 

Sensitivity, 
(%) 

Specificity, 
(%) 

Positive LR (95% CI) Negative LR 
(95% CI) 

Age >70 years 56 (4.8) 50 96 11.19 (4.65-19.48 0.52 (0.23 – 0.82) 

Significant trauma (major in 
young, minor in elderly) 31 (2.6) 25 98 10.03 (2.76-26.36) 0.77 (0.42 – 0.95) 

Prolonged use of 
corticosteroids 8 (0.7) 25 100 48.50 (11.62-165.22 0.75 (0.41 – 0.93) 

Sensory level (altered 
sensation from trunk down) 19 (1.6) 0 98 0.00 (0.00-21.01) 1.02 (1.02 – 1.03) 

Clinical diagnosis of 
fracture 7 (0.6) 50 100 194.00 (52.10-653.61) 0.50 (0.22 – 0.79) 

* LR = likelihood; 95% CI = 95% confidence interval. 

TABLE 2: DIAGNOSTIC ACCURACY OF RECOMMENDED “RED FLAG” QUESTIONS FOR DETECTING  SPINAL FRACTURE IN THE 1,172 
PATIENTS WITH ACUTE LOW BACK PAIN 

 

Diagnostic rule to identify vertebral fracture* 

 Criteria for a positive test 

1 positive feature 2 positive features ≥3 positive features 

Sensitivity, % 88 63 38 

Specificity, % 50 96 100 

Positive LR (95% CI) 1.8 (1.1-2.0) 15.5 (7.2-24.6) 218.3 (45.6-953.8) 

Post-test probability of vertebral 
fracture, (%)  

Pre-test probability 0.5% 1 7 52 

Pre-test probability 3% 5 32 87 

* Four features were included in the rule: female sex, age >70 years, significant trauma (major in young patients, 
minor in elderly patients), and prolonged use of corticosteroids.  
LR = likelihood ratio; 95% CI = 95% confidence interval 

TABLE 3: DIAGNOSTIC RULE TO IDENTIFY VERTEBRAL FRACTURE.  
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ALBP DUE TO MALIGNANCY 

A Cochrane Diagnostic Test Accuracy review by Henschke et al in 201318 evaluated clinical risk factors associated with 
the presence of malignancy in 8 studies enrolling a total of 7,361 patients. The review found that overall the reporting 
of methodology of the eight studies included in the review was poor and the quality of the included studies low, based 
on evaluation of study methodology with the QUADAS tool which is used for quality appraisal of studies of diagnostic 
accuracy.  

However, the review identified the following risk factors as having the highest positive likelihood ratios (but poor 
sensitivity) for the identification of patients who had a malignant cause for their ALBP: 

 

Applications of red flags to clinical decision making 

 Post-test probability (%) 

Pre-test probability 1%  Pre-test probability 5% 
Clinical feature 

No relief with bed rest 1.7 8.3 

Age ≥ 50 2.2 10.4 

Duration of pain > 1 month 2.5 12.1 

Not improved after 1 month 2.9 13.7 

Previous history of cancer 19.2 55.7 

Laboratory test result  

Anaemia 3.8 17.1 

WBC* ≥ 12,000 3.9 17.9 

Haematocrit < 30% 15.4 49.1 

ESR† ≥ 20 mm/h 2.3 10.9 

ESR ≥ 50 mm/h 15.3 48.8 

ESR ≥ 100 mm/h 35.7 74.7 

Positive clinician judgement 10.8 39.1 

Age ≥ 50 or unexpected weight loss or previous 
history of cancer or failure to improve over 1 month 

2.3 11.3 

Changes in the probability of cancer with a positive response to each red flag. Analysis is conducted for pre-
test probabilities of 1 and 5%  
*WBC white blood cell count 
†ESR erythrocyte sedimentation rate 

TABLE 4: APPLICATIONS OF RED FLAGS TO CLINICAL DECISION MAKING19 

 
Inclusions: 

 Adults (>18 years) 

 Consulted health practitioner about acute low back pain  

Exclusion: 

 None 
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Summary of Findings  

Review Question: What is the accuracy of red flags for malignancy in patients presenting with low-back pain for lumbar 
examination? 

Patient population: Patients with low-back pain or requiring examination of the lumbar spine when presenting to care in 
primary or secondary settings 

Index tests: All relevant features taken during a history or physical examination 

Target condition: Spinal malignancy 

Reference standard: Diagnostic imaging (MRI, CT, X-ray, bone scan), long-term follow-up 

Study setting and total number of patients: Primary care (6 studies) 6622 patients; secondary  care (1 study) 257 patients; 
accident and emergency (1 study) 482 patients 

Main limitations: Small number of studies included; large heterogeneity between studies and index tests prevented 
pooling of results; descriptive analysis presented; inadequate reporting of methods 

Applicability of tests in clinical practice: The strength of our recommendations is limited by the small number of studies 
identified on this topic. Equally important is the fact that most studies only presented the diagnostic value of individual 
“red flags”. Our review shows that when carried out in isolation, the diagnostic performance of most tests (with the 
exception of a previous history of cancer) is poor.  

Index Test Setting Positive 
Predictive Value 
(PPV) 
σ range of values 

Post-test probability after 
positive screening test result for 
a patient with moderate risk 
(0.3% pre-test probability) 
disease^ 

Age >50 
Primary Care (4 Studies) 0% to 1.8% 0.8% 

Secondary Care (1 Study) 11.4% 12%* 

Age >70 Primary Care (1 Study) 0% 0.3% 

Constant progressive pain Primary Care (1 Study) 0% 0.3% 

Duration of this episode >1 month Primary Care (1 Study) 1.6% 0.8% 

Gradual onset before age 40 Primary Care (1 Study) 0% 0.3% 

Is the low-back pain familiar? Primary Care (1 Study) 0% 0.3% 

Insidious onset Primary Care (2 Studies) 0% to 0.7% 0.3% 

Not improved after 1 month Primary Care (2 Studies) 1.7% to 2.0% 0.9% 

Previous history of cancer 

Primary care (2 studies) 0% to 9.3% 4.6% 

Accident & emergency (1 
study) 

35% 50%** 

Recent back injury Primary Care (1 Study) 0% 0.3% 

Severe Pain Primary Care (1 Study) 1.1% 0.5% 

Systemically unwell Primary care (1 study) 0% 0.30% 

Thoracic pain Primary care (1 study) 0.70% 0.30% 

Tried bed rest with no relief Primary care (2 studies) 0% to 0.8% 0.60% 

Unexplained weight loss Primary care (2 studies) 1.70% 1.20% 

Altered sensation from the trunk 
down 

Primary care (1 study) 0% 0.30% 

Fever (temp > 100°F) Primary care (1 study) 0% 0.30% 

Muscle spasm Primary care (1 study) 0.30% 0.10% 

Neurological symptoms Primary care (2 studies) 0% 0.30% 

Spine tenderness Primary care (1 study) 0.30% 0.10% 

ˆ Where more than one study, post-test probability is calculated using highest positive likelihood ratio 
* Calculated using a pre-test probability of 7%,  
** Calculated using a pre-test probability of 1.5% 

TABLE 5 - REVIEW OF CLINICAL RISK FACTORS OF ACUTE LOW BACK PAIN DUE TO MALIGNANCY18 
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The data show that cancer is rare in patients presenting to primary care with low back pain and that most red flags are 
uninformative because they do not meaningfully increase the probability of cancer when present. The exception is a 
previous history of cancer.  

Unfortunately it was not possible to determine whether a combination of the risk factors would have identified these 
patients with greater sensitivity because this was not evaluated within the studies. 

Another potential methodological weakness of the individual studies comprising this review is that for 4 of 8 studies, 
the gold standard was a plain radiograph rather than CT, MRI or nuclear medicine bone scan. Because plain 
radiographs demonstrate bony involvement by metastatic or primary tumour at a relatively advanced or late stage of 
the disease, compared with CT, MRI, or nuclear medicine bone scan, it is entirely possible that the sensitivity of the 
individual risk factors would have been even lower had the gold standard been one of these more sensitive imaging 
modalities. In 3 of the 8 studies long term follow-up was used to confirm disease status which potentially avoids the 
insensitivity of plain radiographs but introduces a new source of uncertainty when participants are lost to follow-up. 
As cancer is rare, even quite low rates of loss to follow-up can create uncertainty about the veracity of the reference 
standard. However, complete clinical follow up was achieved by Henschke et al, so this potential limitation does not 
apply to their findings. 

Therefore, while the presence of any one of these risk factors should certainly alert the clinician to the increased 
risk of malignancy as the cause for an ALBP presentation, and thus the need for further investigations (including 
imaging), the absence of all of these risk factors is not necessarily good evidence that malignancy is not the cause of 
the ALBP based on this systematic review. 

A prospective cohort study applying all of these risk factors to a single, large population of adults with ALBP, and 
determining their association with a “gold standard” test for spinal malignancy like MRI would need to be performed 
to increase our confidence in the predictive value of the risk factors. In addition, testing of a CDR so derived on 
different populations (general practice, hospital inpatient, and emergency department) would also be desirable to 
determine if the same risk factors predicted spinal malignancy in these different clinical settings. 
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ALBP DUE TO DISCITIS/OSTEOMYELITIS/EPIDURAL ABSCESS 

In patients who present with back pain due to discitis, osteomyelitis or epidural abscess the quality, severity and onset 
of the pain may be indistinguishable from back pain due to other mechanical causes. However because bacterial 
sepsis is likely to declare itself, it would be unusual to consider this diagnosis in patients with chronic back pain unless 
the pattern of the pain had recently changed. Otherwise patients usually report onset of pain over days or weeks.  

 Some infectious aetiologies like TB can however cause chronic discitis or osteomyelitis with symptoms for 
many months or rarely, years.  

 Patients with discitis and osteomyelitis tend to have pain which is highly localised, both on history and 
examination (multifocal discitis and multilevel epidural abscesses are, however, not uncommon). The pain and 
tenderness are often described to be in a very discrete area. 

 Radicular pain can occur as people with preceding mechanical back pain and anatomically abnormal discs may 
develop discitis.  

 Patients may report a recent infection, procedure, cannulation or instrumentation, but this is not a consistent 
feature.  

 Patients may report fever, sweats or rigors but a normal temperature does not rule out back pain with an 
infective aetiology.  

 There is often a poor response to strong analgesia and pain can be severe at rest and may be acutely 
exacerbated by movement.  

 Neurological symptoms and signs with spinal cord, cauda equina or radicular features may arise depending on 
the extent of infection and the structures involved. 

Key Points: 

 The presence of new back pain or back pain with an altered pattern in a patient with an elevated CRP and 
ESR and to a lesser extent elevated white blood cell count (which is not otherwise explained); or  

 the development of new back pain in a patient with a recently documented bacterial infection are the 
strongest indications to perform imaging to rule out these aetiologies. The best imaging modality to exclude 
this diagnosis is MRI. 
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ALBP ASSOCIATED WITH THE CAUDA EQUINA SYNDROME 

The presence of acute or gradual onset of any lower limb neurological features including poorly defined sensory loss, 
weakness involving both lower limbs (often asymmetrically), falls, bladder or bowel disturbance of any kind should 
lead to the consideration of cauda equina syndrome.  

Patients may have features of unilateral sciatica or experience radicular pain in both legs. Many patients have a 
preceding history of degenerative LBP with chronic low back pain, sciatica, disc prolapse or previous surgery. 
Occasionally patients can present acutely as a result of a large acute disc herniation.  

Examination Findings: 

 may reveal symmetrical or asymmetrical lower motor neurone signs with weakness, reduced or absent reflexes 
and sensory loss, which may be patchy and often not precisely dermatomal.  

 Perianal or perineal sensory loss may be present.  
 
Key point:  
The neurological changes are more extensive than those in patients presenting with a single or multiple level 
radicular signs associated with sciatic pain. 
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ALBP DUE TO INFLAMMATORY ARTHROPATHY 

Inflammatory low back pain associated with spondyloarthropathy (ankylosing spondylitis, psoriatic arthropathy, 
undifferentiated spondyloarthropathy, enteropathic spondyloarthropathy) usually has a gradual or subacute onset 
before the age of 45.  

However in all patients and especially women, the diagnosis can be delayed.  

History – Key points  

 The patient may describe no history of particular back injury or strain or may relate the onset of pain to a 
perceived injury/strain and may have had episodes of back pain in the past alternating with periods of being 
asymptomatic.  

 The classic inflammatory back pain features, early morning stiffness and pain worse on awakening and 
improved with movement may be present.  

 Pain which awakens the patient in the second half of the night after a period of rest is described.  

 LBP and stiffness after prolonged sitting or immobility is typical.  

 Buttock pain (or pseudo sciatica) indicating sacro-iliac joint involvement can make it difficult to differentiate 
this pain from sciatica. However, often the patient gives a history of previous episodes of alternating buttock 
pain.  

 Associated clinical features can provide clues such as: 
o Associated stiffness or limitation of neck movement (indicating cervical spine involvement).  
o Pain, stiffness, and swelling of other joints (such as knees) indicating extra-axial joint involvement. 
o Pain involving the heels or entheses especially in the mornings indicating plantar fasciitis or enthesitis.  

Key examination findings: 

 Eye inflammation, redness, visual blurring indicating possible uveitis.  

 Scaly rashes involving extensor surfaces, scalp or natal cleft indicating psoriasis.  

 Inflammatory bowel disease symptoms such as abdominal pain, diarrhoea, mucous or blood in bowel actions 
may also provide a clue to enteropathic inflammatory back pain.  

 Cardiac and pulmonary associations of ankylosing spondylitis are less common. 

 Limitation of lumbar spine excursion that is not necessarily limited by pain. 

Laboratory Findings: 

 Mild, moderate or significantly elevated CRP and ESR can be identified intermittently in about 40-50 % of 
patients.  

 Normal inflammatory markers do not exclude this diagnosis.  

 While HLA forms part of diagnostic algorithm, it is not pivotal to the decision to image the patient. However if 
HLA B27 is known to be positive and one or two other suggestive clinical features are present, imaging is 
indicated.  

Key Points regarding imaging:  

 Sacro iliac joint X-rays including A-P and SI dedicated views may show evidence of sacro-iliitis if symptoms have 
been longstanding, but a normal SIJ X-ray does not rule out the diagnosis in a patient with a strongly suggestive 
history 

 The presence of atypical, sciatic pain or inflammatory back pain in a younger patient (<45 -50) especially when 
plain X-ray does not show any degenerative change or loss of disc height should trigger consideration for 
checking ESR, CRP and performing MRI. Gadolinium enhanced MRI is the most sensitive test for the detection 
of early sacro-iliitis.  
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MODALITY TABLE 

MODALITY STRENGTHS WEAKNESSES COMMENTS 

Plain radiographs  

Link –  

http://www.insideradiol
ogy.com.au/pages/view.
php?T_id=24 

 Inexpensive. 

 Lower ionising radiation dose than CT (link to 
InsideRadiology item table comparing various 
imaging tests to CT). 

 Easy to perform even if patient mobility is a 
problem. 

 Readily available regardless of clinical setting 

 Good for sacroiliitis, enthesopathies (when 
these are advanced), and the more advanced 
stages of malignancy and discitis. 

 Fractures unassociated with much loss in 
vertebral height or fractures of posterior 
elements (facet joints, pedicles, laminae) not 
easily identified on plain radiographs especially 
in more osteopenic (e.g. elderly) people. 

 Useful for demonstration of pars 
interarticularis defects and spondylolisthesis 
(malalignment) from any cause. 

 Useful for post-operative evaluation in some 
situations. 

 Insensitive to early stages of disease processes 
(e.g. malignant infiltration, discitis, osteomyelitis, 
and inflammatory sacroiliitis without infection). 

 Does not demonstrate disc herniations, spinal 
cord, nerve roots or any non-bony pathologic 
processes originating from the spine or 
paraspinal soft tissues. 

 Cannot be used to determine the age of ertebral 
fracture (i.e. acute or chronic). 

Not the examination of choice in patients 
with risk factors for serious pathology. 

Do not contribute to diagnosis or 
management in patients with non-specific 
ALBP. 

May be useful to show vertebral 
compression in a patient with known 
osteoporosis as this can result in initiation 
of specific therapy (e.g. bisphosphonates). 

CT scan 

Link –  

http://www.insideradiol
ogy.com.au/pages/view.
php?T_id=61 

 Test of choice for acute post traumatic low 
back pain when fracture is the main or sole 
question (moderate to severe mechanism of 
injury in the young, more mild trauma in the 
elderly). 

 Substantially higher (10-50 times) radiation dose 
than plain radiographs. 

 Does not demonstrate spinal cord, nerve roots, 
epidural space, or contents of thecal sac due to 
soft tissue contrast resolution that is inferior to 
MRI. 

 Moderately accurate for the demonstration of 
degenerative changes (disc, facet joint). 

 Enables diagnosis of sacroiliitis, discitis, 
osteomyelitis earlier than plain radiographs but 
not as early as MRI. 

 

http://www.insideradiology.com.au/pages/view.php?T_id=24#.Um2uvXCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=24#.Um2uvXCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=24#.Um2uvXCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=61#.Um2vRnCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=61#.Um2vRnCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=61#.Um2vRnCnrlc
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MODALITY STRENGTHS WEAKNESSES COMMENTS 

Magnetic resonance 
imaging 

Link –  

http://www.insideradiol
ogy.com.au/pages/view.
php?T_id=53 

 Soft tissue contrast resolution superior to 
other modalities. 

 Modality of choice for: 

 suspected bone marrow pathology;  

 cauda equina syndrome/spinal cord 
compression; 

 epidural abscess; 

 paraspinal masses/infective processes; 

 suspected disc herniation, nerve root, 
thecal sac, spinal cord pathology. 

 

 Pacemakers, ferromagnetic objects (e.g. bullets, 
aneurysm clips, cochlear/stapes implants etc.) 
are a contraindication. 

 Much longer acquisition time (20-30 minutes) 
than CT can be a problem for confused, unstable, 
or uncooperative patients. 

 Gadolinium contrast agents will often be 
administered if malignancy, infection, or 
neurological signs are present. Renal function 
testing will be needed prior to gadolinium 
administration in patients with known renal 
impairment or risk factors for renal impairment 
(InsideRadiology item on gadolinium contrast 
media and renal function - 
http://www.insideradiology.com.au/pages/view.
php?T_id=38) 

Non displaced linear fractures of the 
vertebrae (particularly involving the 
posterior elements) may not be shown as 
well as on CT. 

Processes that involve the bones outside of 
the spine such as metastatic disease are 
more efficiently and completely 
demonstrated with radionuclide bone 
scanning as this depicts the entire skeleton 
(MRI is typically focussed on one region of 
the body). 

Radionuclide bone 
scanning 

Link –  

http://www.insideradiol
ogy.com.au/pages/view.
php?T_id=25 

 Depicts areas of increased bone turnover as 
increased radionuclide uptake on bone scan 
images. 

 Allows the entire skeleton to be imaged. 

 Increased bone turnover occurs non-specifically 
in a variety of processes so an abnormal scan 
may be suggestive of but not specific for a 
particular type of pathology e.g. fracture vs. 
osteomyelitis of a vertebra. 

 Patient cooperation with remaining still for 
several minutes is required to obtain images 
using a gamma camera to detect ionising 
radiation emitted from the body. 

 The patient remains mildly radioactive for a few 
hours post procedure and must limit close 
contact with children and pregnant women. 

 Contraindicated in pregnancy. 

 Imaging cannot be performed less than 3-4 
hours after radionuclide injection so not useful 
as an emergency procedure. 

 Access to nuclear medicine facilities at night, on 
weekends, or in remote/rural locations may be 
limited to non-existent. 

Metastatic disease and neoplastic processes 
that do not excite much of an osteoblastic 
response are poorly depicted by 
radionuclide bone scanning. Examples 
include multiple myeloma and primarily 
lytic metastases such as renal cell cancer, 
and some thyroid and breast cancers. 

TABLE 6 - IMAGING MODALITIES FOR ACUTE LOW BACK PAIN 

http://www.insideradiology.com.au/pages/view.php?T_id=53#.Um2vY3Cnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=53#.Um2vY3Cnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=53#.Um2vY3Cnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=38
http://www.insideradiology.com.au/pages/view.php?T_id=38#.Um2wGnCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=38#.Um2wGnCnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=25#.Um2vs3Cnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=25#.Um2vs3Cnrlc
http://www.insideradiology.com.au/pages/view.php?T_id=25#.Um2vs3Cnrlc
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QUESTION 1. 

When 1 of the following 4 features (age >70, prolonged corticosteroid use, female gender and 
significant trauma) are present in a primary care patient presenting with low back pain the probability 
of vertebral fracture is:  

1A. <1%  

1B. <10% 

1C. ~50%  

1D. ~100% 

1E. none of the above 

 

CORRECT ANSWER: 

The probability of vertebral fracture is: 

1B. <10%  

 

QUESTION 2. 

Which of the following statements reflects an appropriate use of red flags to screen for serious 
pathology in patients with low back pain? 

2A: You should follow up all positive red flags with imaging 

2B: You should follow up all positive red flags with a laboratory test 

2C: You should follow up all positive red flags with both imaging and a laboratory test 

2D: Most positive red flags are false positives  

2E: Most negative red flags are false negatives 

 

CORRECT ANSWER: 

The correct statement is: 

2D: Most positive red flags are false positives  

 

QUESTION 3. 

In patients presenting with low back pain in primary care (tick the correct statement): 

3A: Unexplained weight loss substantially increases the probability of malignancy 

3B: Absence of weight loss rules out malignancy  

3C: Severe pain substantially increases the probability of malignancy 

3D: An insidious onset substantially increases the probability of malignancy 

3E: Most red flags, with the exception of a prior history of cancer have a poor ability to screen for 
malignancy  

 

CORRECT ANSWER: 

With patients presenting with low back pain: 

3E: Most red flags, with the exception of a prior history of cancer have a poor ability to 
screen for malignancy   
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QUESTION 4. 

Rana is an 80 year old woman who presents for the first time to your practice with an episode of 
sudden onset low back pain that began for no reason 8 days ago. She has had no previous episodes of 
LBP. The pain is severe and she is taking Mobic for the pain but this does not seem to control it. 
During the history you note that she has used corticosteroids for a long period of time in the past, she 
does not smoke or drink. She says here general health is good but she does not undertake regular 
exercise. On examination you note that she has marked limitation of spinal movement in all 
directions.  

 

PART 1- The BEST clinical decision rule for this scenario is  

4.1A: Henschke et al fracture rule  

4.1B: No clinical decision tool is applicable 

 

PART 2- Would you perform imaging in this patient  

4.2A: Yes  

4.2B: No 

 

PART 3 – Would you perform the following imaging test first to confirm or exclude a vertebral fracture 
(Choose the single best answer) 

4.3A: CT of the lumbosacral spine 

4.3B: MRI of the lumbosacral spine  

4.3C: Plain radiography  

4. 3D: None of the above 

 

Vignette created from the original study data set of Henschke N, Maher CG, Refshauge KM, Herbert RD, 
Cumming RG, Bleasel J, York J, Das A, McAuley JH. Prevalence of and screening for serious spinal 
pathology in patients presenting to primary care with acute low back pain. Arthritis and Rheumatism 
2009 60: 3072-3080. Confirmed as fracture; the patient name has been changed to preserve 
confidentiality.  

 

CORRECT ANSWERS: 

PART 1- The BEST clinical decision rule for this scenario is  

4.1A: Henschke et al fracture rule  

 

PART 2- I would perform imaging in this patient  

4.2A: Yes  

 

PART 3 - I would perform the following imaging test first to confirm or exclude a 
vertebral fracture (Choose the single best answer) 

4.3C: Plain radiography 

FEEDBACK: Any of the imaging tests listed would show an osteoporotic compression 
fracture if there is height reduction of the involved vertebral body. MRI will enable better 
distinction of an acute from a chronic compression fracture but this distinction is not 
always required and plain radiography should be the first line investigation in a patient 
with minimal or no trauma but risk factors for osteoporotic vertebral body fracture (in this 
case, corticosteroids and older age). 
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QUESTION 5. 

Violet is a 74 year old retired woman who presents for the first time to your practice with an episode 
of sudden onset low back pain that began 4 days ago but she cannot recall any incident that caused 
the pain. She reports that the back pain is very severe and causes extreme interference with her 
ability to do her normal work around the home. There is nothing she has been able to do to reduce 
the pain; she says that she is worried by the back problem and feels quite down. She is taking 
Tramadol for the pain. She reports that her general health is good and she does not smoke. On 
examination you note that she has marked limitation of spinal movement in all directions.  
 
Would you refer this patient for imaging after this consultation? 
5.1A No  
5.1B Yes 
 
Vignette created from the original study data set of Henschke N, Maher CG, Refshauge KM, Herbert RD, 
Cumming RG, Bleasel J, York J, Das A, McAuley JH. Prevalence of and screening for serious spinal 
pathology in patients presenting to primary care with acute low back pain. Arthritis and Rheumatism 
2009 60: 3072-3080. The patient name changed to preserve confidentiality. Participant reported 
recovering from LBP in 3 weeks. On review at 6 weeks and 3 months she reported no pain or activity 
limitation.  

 

CORRECT ANSWER: 
Would you refer this patient for imaging after this consultation? 
5.1A No 
FEEDBACK: Apart from advanced age, the patient has no other risk factors for back pain 
due to cancer or fracture. It would be appropriate to reassess the patient clinically and 
perform ESR and haematocrit prior to considering which imaging test to perform if her 
symptoms had not improved on review in 4-6 weeks. 
Participant reported recovering from LBP in 3 weeks. On review at 6 weeks and 3 months 
she reported no pain or activity limitation 
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QUESTION 6. - FRACTURE OR CANCER? 
Veronica is an 83 year old woman who presents for the first time to your practice with an episode of 
sudden onset low back pain that began 11 days ago when she was lifting a heavy awkward shaped 
box. She reports that the pain is severe. She is not taking any medication for the LBP and nothing she 
does relieves the pain. On questioning she reports that prior to this episode she exercised regularly, 
her health was very good though she has been successfully treated in the past for cancer. She denies 
any recent unexplained weight loss, being systemically unwell, saddle anaesthesia or bladder or 
bowel disturbance.  
 
PART 1- Would you perform imaging in this patient? 
6.1A. Yes  
6.1B. No  
 
PART 2 – What imaging test would you perform FIRST: 
6.2A. Plain radiography  
6.2B. CT  
6.2C. MRI  
6.2D. Radionuclide Bone Scan  
6.2E. ‘C’ or ‘D’  
 
Vignette created from the original study data set of Henschke N, Maher CG, Refshauge KM, Herbert RD, 
Cumming RG, Bleasel J, York J, Das A, McAuley JH. Prevalence of and screening for serious spinal 
pathology in patients presenting to primary care with acute low back pain. Arthritis and Rheumatism 
2009 60: 3072-3080. The patient name was changed to preserve confidentiality.  

 

CORRECT ANSWERS: 
PART 1- Would I perform imaging in this patient? 
6.1A. Yes  
 
FEEDBACK: Based on the patient’s past history of cancer, imaging is indicated because of 
the increased risk of the back pain being attributable to metastatic disease.) 
 
PART 2 - I would perform the following imaging test FIRST: 
6.2C. MRI  
 
FEEDBACK: CT is insensitive for early stage metastatic disease located in the vertebral 
marrow, but good for demonstrating reduced vertebral height or deformity due to 
fracture. 
MRI will demonstrate marrow oedema in a recent fracture and will demonstrate 
myeloma, lymphoma and metastatic deposits affecting the spinal bone marrow or cortex, 
even when these are not associated with an abnormal radionuclide scan. Fractures older 
than a few weeks and those involving the pedicles, laminae, and spinous processes 
frequently have little or no associated oedema on MRI and may be better demonstrated 
with CT if MRI is normal. 
Radionuclide bone scanning will show increased uptake in a fractured vertebra for several 
months after the fracture and will also demonstrate increased radionuclide tracer uptake 
in osteoblastic metastases in the spine and elsewhere in the skeleton. However, a bone 
scan can be non-specific if only a single vertebra shows increased uptake (making it harder 
to distinguish a fracture from neoplasm) or if the metastases or tumour do not excite 
much osteoblastic response. This occurs in most cases of myeloma and in certain types of 
metastatic disease that produce very little osteoblastic reaction. While kidney and thyroid 
metastatic disease are classically associated with “lytic” rather than “blastic” metstatic 
disease, in reality nearly all types of primary tumour can give rise to predominantly or 
exclusively lytic metastatic disease. 
 
Fracture was confirmed by imaging even though there is some suspicion of cancer given 
past history. At 3 and 12 month follow-up Veronica reported no back pain or activity 
limitation due to back pain or being investigated for a serious disease such as cancer so 
follow-up also argues against malignancy being an issue in this case.  
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QUESTION 7. 

James is a 55 year old ex-professional tennis player, now working as a tennis coach, who presents 
with severe acute low back pain increasing over the last week. He has a history of mild asthma on 
inhaled steroids and takes metoprolol for hypertension which is well controlled. He describes severe 
low back pain with right buttock pain and reports some paraesthesia over the dorsum of the right 
foot. On examination Vital signs: T 37.2, BP 125/75, RR 12, Pulse 64. He has a mild expiratory wheeze 
on examination of lung fields. James additionally has diffuse tenderness over the lower lumbar 
vertebrae and in the corresponding paraspinal regions. His back movement is severely limited by pain. 
Straight leg raising on the right is limited to 45 degrees by pain. Lower limb neurological examination 
is remarkable for L5 dermatomal sensory loss. There are no long tract signs and and no lower motor 
neurone deficits. The X-ray ordered by his GP shows loss of disc space and some moderate 
degenerative changes at both L3-4 and L4-5 levels. 

 

The appropriate course of action is: 

7A. Pain relief, advice about trying to maintain normal activity despite the pain, heat wraps and review 
in two weeks or earlier if motor symptoms develop  

7B. MRI of the lumbar spine 

7C. CT of the lumbar spine 

7D. Plain radiographs of the sacroiliac joints 

7E. MRI of the sacrum to include the sacroiliac joints 

 

CORRECT ANSWER:  

The appropriate course of action is: 

7A. Pain relief, advice about trying to maintain normal activity despite the pain, heat 
wraps and review in two weeks or earlier if motor symptoms develop  

 

FEEDBACK: This patient has sciatica without features that would mandate surgical referral 
(such as motor weakness, bowel or bladder symptoms, or cauda equina syndrome). 
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QUESTION 8. 

Mary is a 60 year old lady T2 Diabetic with increased BMI on oral hypoglycaemics with a history of 
recent ischaemic chest pain and 3 vessel CAD demonstrated on angiogram 3 weeks ago. She has co-
morbidities including smoking, hypercholesterolaemia, hypertension, gastro-oesophageal reflux 
disease. She has a history of sciatica 10 years ago with previous L4-5 disc bulge culminating in a 
lumbar laminectomy. She developed severe lumbar back pain approximately one week ago. On 
examination Vital signs: T 37.5, BP 150/90, RR 16, Pulse 98. Mary has severe pain and tenderness over 
the L4 and 5 vertebrae. Straight leg raising is limited bilaterally to approximately 50 degrees due 
partly to body mass. There are no long tract signs. She has absent ankle jerks bilaterally which has 
been a constant finding since her original back pain 10 year ago. Urinalysis reveals glycosuria, 
haematuria and strongly positive nitrites suggesting inter-current UTI. X-ray provided by her GP shows 
lumbar degenerative change and evidence of previous L4-5 laminectomy.  

 

The most appropriate course of action. 

8A. Pain relief, advice to stay active, heat wraps to the lumbar region and review in 4 weeks 

8B. CRP, FBE, ESR, blood cultures, urine microscopy and culture 

8C. MRI of the lumbar spine due to risk factors for discitis, osteomyelitis or epidural abscess 

8D. CT of the lumbar spine because of the possibility of fracture, metastases or spinal infection  

8E. B. and C.  

 

CORRECT ANSWER: 

The most appropriate course of action is: 

8E. B. and C.  

 

FEEDBACK: Spinal infections (epidural abscess, discitis and osteomyelitis) are rare but 
need to be considered in patients with new back pain who have risk factors. In this case, 
there was an interventional procedure (coronary angiogram) and current clinical evidence 
of urinary tract infection. If inflammatory markers are normal, the decision to perform 
MRI could be reconsidered but the patient would still require close clinical monitoring of 
the course of back pain as abnormal FBE, CRP, and ESR are not always seen in patients 
with spinal infection at the time of presentation.  

 

The most appropriate course of action is: CRP, FBE, ESR, blood cultures, urine microscopy 
and culture and MRI of the lumbar spine due to risk factors for discitis, osteomyelitis or 
epidural abscess 
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QUESTION 9. 

Simon is a 35 yo PhD student in engineering with a history of atopy, smoking and possible coeliac 
disease on blood testing. He has been observing a gluten free diet to determine whether his GI 
symptoms settle with this approach but is otherwise fit and well. He takes antihistamines occasionally 
for hay fever and also takes fish oil regularly. He presents with a few days of increasing severe back 
pain, stiffness and right buttock pain with no sensory or motor disturbance in the lower limbs on 
history. He recalls possibly straining his back whilst gardening but cannot recall a precise injury. He 
reports a couple of similar episodes in the last 3 years which seemed to settle with a non-steroidal anti-
inflammatory which he obtained from his wife. He spends many hours at the computer undertaking his 
PhD and his pain is worse after sitting and especially in the mornings. Vital signs: T 36.4, BP 130/75, RR 
14, Pulse 72. On examination there are no sensory or motor deficits and mild tenderness over the 
lumbar spine. Simon has quite limited range of back movement with relatively normal straight leg 
raising. His GP has provided an X-ray of the lumbar spine which shows well preserved disc height and 
has no abnormalities.  

 

What is the most appropriate course of action: 

9A. Plain radiographs of the sacroiliac joints 

9B. FBE, CRP, ESR 

9C. CT scan of the lumbar spine and sacroiliac joints 

9D. MRI with gadolinium of the lumbar spine and sacrum 

9E. B and D  

 

CORRECT ANSWER: 

The most appropriate course of action: 

9E. B. and D.  

 

FEEDBACK: This is a typical case of possible spondyloarthritis in a young man with stiffness 
and back pain and no real history of injury or strain. Improvement with NSAIDS, stiffness, 
decreased range of motion out of keeping with pain, worse with sitting are all clues. Many 
presentations can be more subtle, so it is very important to take a history looking for pain 
and stiffness in the a.m. and with immobility and conversely improvement as the patient 
moves around. 

The most appropriate course of action is: FBE, CRP, ESR and MRI with gadolinium of the 
lumbar spine and sacrum. 
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APPENDIX ONE – EVIDENCE SUMMARY TABLE 
Author 
and 
date 

Name of CDR Derivation 
or 
validation 

Inclusion Exclusion Sensitivity 
(95%ci) 

Specificity 
(95% ci) 

LR- 
(95%CI) 

LR+ High 
performance* 
(y/n) 

Hierarchy*
* 

Henschke 
et al 
(2009)15 

Diagnostic rule to 
identify vertebral 
fractures (Table 5) 

– 1 positive feature  

2 positive features 

3 positive features 

Derivation - Patients 
presenting for the 
first consultation 
for their current 
episode of acute 
lower back pain 

- At least 14 years 
old 

- Provided written 
consent  

- Able to speak 
and read English 

Patients previously 
diagnosed with serious 
spinal pathology prior 
to consultation and the 
serious pathology was 
considered to be the 
cause of the current 
episode of low back 
pain. 

 

1 positive 
feature: 
0.88 

1 positive 
feature: 
0.50 

1 positive 
feature: 
0.24 

1.8 1 positive 
feature: 
N 

IV 

 

2 positive 
features: 
0.63 

2 positive 
features: 
0.96 

2 positive 
features: 
0.385 

15.5 2 positive 
features: 
N 

≥3 positive 
features:  
0.38 

≥3 positive 
features: 
1.00 

≥3 
positive 
features: 
0.04 

218.3 ≥3 positive 
features: 
Unsure (given 
large 95% CI 
seen in LR+) 

*High performance (Y/N) for the derivation study defined as: 

 Sens > 0.95 AND 

 Lower limit of 95%CI for sensitivity >0.95 AND 

 LR-<0.1   AND 

 Upper limit of LR-95% CI < 0.1 

 Likelihood ratio for negative test result =
proportion of patients WITH disease who have a negative test result (1 – SENSITIVITY)

proportion of patients WITHOUT disease who have a negative test result (SPECIFICITY)
  =   

(1 – SENSITIVITY)

 (SPECIFICITY)
 

**Hierarchy (see reference I. below) 
Level I: can be used in a variety of clinical settings and includes at least one validation study (external) and at least one impact analysis showing favourable change in clinician 

behaviour when the CDR is used/implemented 
Level II: can be used in various setting with confidence about accuracy (1 prospective validation in heterogeneous population or several smaller ones) 
Level III: use with caution in narrowly defined group of patients (validated in one narrow prospective sample) 
Level IV: CDRs requiring more evaluation before they are implemented (no validation or only validated with statistical techniques or retrospective databases, or split samples) 

APPRAISAL TABLE REFERENCES: 

i. McGinn T, Guyatt G, Wyer P, Naylor C, Stiell I, Richardson W. Users' guides to the medical literature: XXII: how to use articles about clinical decision rules. Evidence-Based Medicine Working 
Group. JAMA. 2000; 284(1): 79-84.  

ii. Pickering A, Harnan S, Fitzgerald P, Pandor A, Goodacre S. Clinical decision rules for children with minor head injury: A systematic review. Arch Dis Child. 2011; 96(5): 414-21.
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APPENDIX TWO – IMAGE DECISION FLOW CHART 
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APPENDIX THREE – ACUTE LOW BACK PAIN DUE TO FRACTURE 
 

Diagnostic accuracy of recommended “red flag” questions for detecting spinal fracture in the 1,172 patients 
with acute low back pain* 

Red flag question No. (%) 
red flag 
positive 

Sensitivity, 
(%) 

Specificity, 
(%) 

Positive LR (95% CI) Negative LR 
(95% CI) 

Age >70 years 56 (4.8) 50 96 11.19 (4.65-19.48 0.52 (0.23 – 0.82) 

Significant trauma (major in 
young, minor in elderly) 31 (2.6) 25 98 10.03 (2.76-26.36) 0.77 (0.42 – 0.95) 

Prolonged use of 
corticosteroids 8 (0.7) 25 100 48.50 (11.62-165.22 0.75 (0.41 – 0.93) 

Sensory level (altered 
sensation from trunk down) 19 (1.6) 0 98 0.00 (0.00-21.01) 1.02 (1.02 – 1.03) 

Clinical diagnosis of 
fracture 7 (0.6) 50 100 194.00 (52.10-653.61) 0.50 (0.22 – 0.79) 

* LR = likelihood; 95% CI = 95% confidence interval. 

 

Diagnostic rule to identify vertebral fracture* 

 Criteria for a positive test 

1 positive feature 2 positive features ≥3 positive features 

Sensitivity, % 88 63 38 

Specificity, % 50 96 100 

Positive LR (95% CI) 1.8 (1.1-2.0) 15.5 (7.2-24.6) 218.3 (45.6-953.8) 

Post-test probability of vertebral 
fracture, (%)  

Pre-test probability 0.5% 1 7 52 

Pre-test probability 3% 5 32 87 

* Four features were included in the rule: female sex, age >70 years, significant trauma (major in young patients, 
minor in elderly patients), and prolonged use of corticosteroids.  
LR = likelihood ratio; 95% CI = 95% confidence interval 

 

Inclusions: 

 Adults (>18 years); AND 

 Patients presenting to primary care practitioners about acute low back pain 

 

Exclusions: 

 None 
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APPENDIX FOUR – ACUTE LOW BACK PAIN DUE TO MALIGNANCY 
 

Applications of red flags to clinical decision making 

 Post-test probability (%) 

Pre-test probability 1% Pre-test probability 5% 

Clinical feature 

No relief with bed rest 1.7 8.3 

Age ≥ 50 2.2 10.4 

Duration of pain > 1 month 2.5 12.1 

Not improved after 1 month 2.9 13.7 

Previous history of cancer 19.2 55.7 

Laboratory test result  

Anaemia 3.8 17.1 

WBC* ≥ 12,000 3.9 17.9 

Haematocrit < 30% 15.4 49.1 

ESR† ≥ 20 mm/h 2.3 10.9 

ESR ≥ 50 mm/h 15.3 48.8 

ESR ≥ 100 mm/h 35.7 74.7 

Positive clinician judgement 10.8 39.1 

Age ≥ 50 or unexpected weight loss or previous 
history of cancer or failure to improve over 1 
month 2.3 11.3 

Changes in the probability of cancer with a positive response to each red flag. Analysis is conducted for pre-
test probabilities of 1 and 5%  
*WBC white blood cell count 
†ESR erythrocyte sedimentation rate 

 

Inclusions: 

 Adults (>18 years) 

 Consulted health practitioner about acute low back pain  

Exclusions: 

 None 
 


