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The use of diagnostic imaging in low back or leg pain
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ABSTRACT

Objectives: The aim of this study is to evaluate the imaging method preferences of physicians working in different clinics and departments
for the patients suffering from low back and/or leg pain.
Patients and methods: In this retrospective study, the radiological imaging types of 900 patients (301 males, 599 females;
mean age 46.8±17.1 years; range 2 to 89 years) with low back and/or radicular leg pain who were admitted for the first time to the Physical
Medicine and Rehabilitation (PMR), Orthopedics and Traumatology (OT), and Neurosurgery (NS) clinics in our hospital between July 2013
and August 2014 were reviewed. Age, sex, and radiological methods applied were recorded. The correlation between radiological methods
and differences in terms of age and sex and how the radiological method preferences differed according to the departments were evaluated.
Results: Of the patients, 22%, 35% and 34.7% were evaluated without using any imaging methods in the OT, PMR, and NS outpatient clinics,
respectively. A total of 32.7%, 48.7%, and 8.7% of the patients were evaluated using lumbar X-ray in the OT, PMR, and NS outpatient clinics,
respectively. A total of 19.3%, 11.7%, and 54.3% of the patients were evaluated using the lumbar magnetic resonance imaging (MRI) in the
OT, PMR, and NS outpatient clinics, respectively. There were no statistically significant correlations between the age, sex, and imaging
modality used.
Conclusion: Our study results showed that the most common imaging tool which is used by the physicians in the PMR and OT clinics is
lumbar X-ray, while the lumbar MRI is the most common tool in the NS clinics. However, we recommend that not only the medical, but
ethical aspects and cost-effectiveness of the imaging modality to be selected should be considered.
Keywords: Diagnostic imaging; low back pain; radiological imaging.

Low back pain has an enormous impact on
individuals, families, communities, governments,
and businesses throughout the world.[1] More than
84% of adults have had back pain a few times
throughout their lives.[2] In 2010, 1.3% of admissions
to clinics in the United States were due to back pain
complaints.[3]

While there are several causes for back pain, most
of the patients have non-specific back pain. Symptoms
improve rapidly in more than 90% of the patients with
back pain. In terms of positive prognosis, unless there
is potential high systematic etiology or neurological
findings, radiological imaging is unnecessary within
the first four to six weeks.[6]

Up to %90 of patients with back pain have a
mechanical reason for their pain. Low back pain is
seen in all cultures and ethnic groups. The lifetime
prevalence of low back pain varies between 59 and 80%
in developed countries.[4] Risk factors include heavy
physical strain, vibration, obesity, and smoking.[4]

The Clinical Efficacy Assessment Subcommittee
of the American College of Physicians, American
College of Physicians, and American Pain Society Low
Back Pain Guidelines Panel do not recommend using
routine imaging and other diagnostic tests for patients
with non-specific back pain.[7]

In a study conducted by Hoy et al.[5] in 2012, the
prevalence of back pain causing limitation of activities
more than one day has been estimated as 12%, while
the prevalence of back pain lasting for one month was
found to be 23%.[5]

In a review and meta-analysis published in 2009,
immediate imaging (magnetic resonance imaging
[MRI], computed tomography [CT], and radiography)
and routine therapy were compared in patients
suffering from subacute and acute back pain who
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did not have any signs and symptoms of infection and
malignancy, and no significant difference between
long- (six to 12 months) or short-term (up to three
months) pain and functional outcomes was found.[8] In
addition, abnormal findings are frequently detected in
the imaging scans of adults who do not have back pain.[9]
Complaints about back pain is a frequent clinical
phenomenon which can be seen in several age groups.
Complaints can be eradicated by means of conservative
approaches in a limited time period, and imaging
methods do not have any apparent effect on the
clinical results. The application of “red flag” criteria
is recommended in several guidelines recently, which
provides a more rational approach to the utilization of
imaging methods. A great number of back pain cases
are likely to heal after six to eight weeks of initial pain
without any medical treatment.[6,10,11] Therefore, X-ray
is not recommended, unless the clinician does not
suspect that back pain is caused by a problem such as
spondylolisthesis or fracture.
Radiological examinations which are conducted
without clinical history, physical examination findings
of patients or without considering other clinical factors
and used as the only source for decision making may
cause both diagnostic complexities or confusions and
waste of time and valuable resources.
In Turkey, patients with low back pain are referred
to different departments. In our study, we aimed to
evaluate the imaging method preferences of physicians
working in different clinics and departments for the
patients suffering from low back and/or leg pain.

PATIENTS AND METHODS
In this retrospective study, we reviewed radiological
imaging types of a total of 900 patients (301 males,
599 females; mean age 46.8±17.1 years; range 2 to 89
years) with low back and/or radicular leg pain who were
admitted for the first time to the Physical Medicine and

Rehabilitation (PMR), Orthopedics and Traumatology
(OT), and Neurosurgery (NS) clinics in our university
hospital. All patients including 300 in each department
were initially diagnosed and recorded to the electronic
system as low back pain, lumbosacral root disorders,
lumbago, or lumbar spondylosis. No exclusion criteria
were applied for the study recruitment.
Age, sex, and radiological methods applied were
recorded. The correlation between radiological
methods and differences in terms of age and sex
and how the radiological method preferences differed
according to the departments were evaluated.
The study protocol was approved by the Hacettepe
University Non-interventional Clinical Researches Ethics
Committee. A written informed consent was obtained
from each patient. The study was conducted in accordance
with the principles of the Declaration of Helsinki.
Statistical analysis
The effect size was obtained as 0.57 in this study
with 900 patients to analyze the differences of imaging
methods among the three clinics. Accordingly, power
of the study was found to be 100%. Statistical analysis
was performed using the IBM SPSS version 21.0
software (IBM Corp., Armonk, NY, USA). Descriptive
data were presented in mean ± standard deviation (SD),
and median (min-max) values. Categorical variables
were evaluated using the chi-square and Fisher’s exact
tests and expressed in number and percent. One-way
analysis of variance (ANOVA) was used to determine
the difference between the imaging methods according
to age. A p value of <0.05 was considered statistically
significant.

RESULTS
The mean ages of the patients who applied to OT,
PMR, and NS outpatient clinics were 45.8±19.4 years,
47.3±15.7 years, and 47.2±15.9 years, respectively.

Table 1. The demographic characteristics of the patients
All patients (n=900)
n

Mean±SD

PMR (n=300)
n

Mean±SD

OT (n=300)
n

Mean±SD

NS (n=300)
n

Mean±SD

Age (year)		
46.8±17.1		
47.3±15.7		
45.8±19.4		
47.2±15.9
Gender									
Female
599		
200		
210		
189
Male
301		
101		
90		
111
Age groups									
<18
38		
1		
29		
8
18-50
712		
185		
138		
160
>50
150		
114		
133		
132
SD: Standard deviation; PMR: Physical Medicine and Rehabilitation; OT: Orthopedics and Traumatology; NS: Neurosurgery.

p
0.449
0.192
<0.001
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Table 2. The imaging method used by the physicians from different clinics
All patients (n=900)
n

%

PMR (n=300)
n

%

OT (n=300)
n

NS (n=300)

%

n

%

Imaging method									
Lumbar X-ray
270
30
146 48.7
98 32.7
26
8.7
Lumbar MRI
256 28.4
35 11.7
58 19.3
163 54.3
Lumbar X-ray and lumbar MRI
28
3.1
4
1.3
20
6.7
4
1.3
No imaging methods
249 27.7
105 35
66
22
104 34.7
Other imaging methods
97
10.8
10
3.3
58 19.3
3
1
(Sacroiliac X-ray, hip X-ray,
pelvic X-ray, scoliosis X-ray,
thoracic X-ray, thoracic MRI,
lumbar plexus MRI etc.)

p
<0.001

PMR: Physical Medicine and Rehabilitation; OT: Orthopedics and Traumatology; NS: Neurosurgery; MRI: Magnetic resonance imaging.

In the OT clinics, total number of patients according
to the age groups <18, 18 to 50, and >50 years were
29, 138, and 133, respectively. In the PMR clinics,
total number of patients according to the age groups
<18, 18 to 50, and >50 years were one, 185, and 114,
respectively. In the NS clinics, total number of patients
according to age groups <18, 18 to 50, and >50 years
were eight, 160, and 132, respectively.
The demographic characteristics of the patients are
shown in Table 1. There was no significant difference
between the groups in terms of age and sex (p>0.05).
However, when the groups were divided according to
age, we observed a significant difference among the
three clinics (p<0.001) and the age group consisting of
patients younger than 18 years in the OT.
Of the patients, 22%, 35% and 34.7% were evaluated
without using any imaging methods in the OT, PMR,
and NS clinics, respectively. A total of 32.7%, 48.7%,
and 8.7% of the patients were evaluated using lumbar
X-ray in the OT, PMR, and NS clinics, respectively.
A total of 19.3%, 11.7%, and 54.3% of the patients were
evaluated using the lumbar MRI in the OT, PMR, and
NS clinics, respectively. The imaging methods preferred
by the physicians in different clinics are summarized
in Table 2. When the imaging tools were evaluated in
all patients according to the clinics, lumbar X-ray was
more used in the PMR and OT clinics, while lumbar
MRI was more used in the NS clinics. The difference
of imaging methods used among the clinics was
statistically significant (p<0.001).
The demographic characteristics and imaging
method used for the patients aged ranging between 18
to 50 years are shown in Table 3. When all patients in
the 18 to 50 age range were compared in terms of age
and sex, there was no statistically significant difference
among the clinics (p>0.05). However, lumbar X-ray was

more used in the PMR and OT and lumbar MRI was
more used in the NS clinics in the 18 to 50 age group.
There was no significant relationship between sex
and imaging methods used. However, the patients who
underwent imaging methods except for lumbar X-ray
and/or lumbar MRI were younger than the others.

DISCUSSION
The necessity of imaging method depends on the
patient’s medical history and physical examination
findings.[12]
In a study by Chou et al.,[8] applying an imaging
method to the patients with back pain in the short-term
(less than three months) and long-term (from six
months up to one year) provided no advantage
or contribution to the alleviation of pain and/or
functional recovery.
In another study, the necessity of radiological
imaging for patients with back pain was shown and it
was reported that lateral view showed more findings
than anteroposterior view, and lateral view was
sufficient in the initial scanning for patients with back
pain.[13]
Recently, there has been an increase in the utilization
rate of MRI.[14] In their study on the features of back
pain in patients who required MRI, Jame et al.[15] found
that 46.7% had an indication for MRI, while 46.5%
had no indication and 4.5% had both an indication
and contraindication at the same time and 2.3% had
a contraindication. In the aforementioned study, MRI
was required by the clinicians, of whom 37% were
neurologists, 33% orthopedists, 19% neurosurgeons,
2% PMR specialists, and 8% other major/specialties
(i.e., emergency physicians, general surgeons,
oncologists, and rheumatologists). A total of 88% of
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400 patients who required MRI were not consulted
to a PMR physician, before they were referred to the
imaging centers.
Lehnert and Bree[16] demonstrated that 26% of the
imaging studies were inappropriate, and in 35% of
the patients with back pain, MRI was applied without
any indication and without prior conservative therapy
methods.
Similarly, in their study, Jame et al.[15] showed that,
in more than 70% of the patients, no therapy methods
such as rest, medical treatment, and physical therapy
were applied before the MRI evaluation.
If a patient experiences back pain only six to eight
times a week; if he or she is treated with rest, light
exercise or analgesic or anti-inflammatory medication
and his or her condition is getting better or there
is an increase in his or her activities, X-ray is not a
must. Clinicians may not recommend another X-ray
for those who do not have any significant structural
causes related to the back pain, which lasts more than
two years, unless there is a new injury or illness.
PMR: Physical Medicine and Rehabilitation; OT: Orthopedics and Traumatology; NS: Neurosurgery; MRI: Magnetic resonance imaging.

p
Median
Mean±SD

NS (n=160)

%
n
Median
Mean±SD

OT (n=138)

%
n
Median
Mean±SD

PMR (n=185)

%
n
Median
Mean±SD

All patients (n=483)

%
n

Table 3. The demographic characteristics of the patients and imaging method used by the physicians from different clinics (18 to 50 age group)

Age (year)			
36.6±8.9
37			
37.4±8.6
39			
35.4±9.8
34.5			
36.6±8.5
37
0.131
Gender																	
0.753
Female
301				118				 87				 96
Male
182				 67				 51				 64
Imaging method
No imaging methods
159 32.9			
70
37.8			
33 23.9			
56 35
Lumbar X-ray
137 28.4			84 45.4			41 29.7			12 7.5
Lumbar MRI
136 28.2			19
10.3			29
21			88 55
Lumbar X-ray and lumbar MRI
15
3.1			
3
1.6			
9
6.5			
3
1.9
Lumbar and thoracic X-ray
6
1.2			
1
0.5			
5
3.6			
0
0
Lumbar and sacroiliac X-ray
3
0.6			
2
1.1			
1
0.7			
0
0
Sacroiliac X-ray
2
0.4			2
1.1			0
0			0
0
Hip X-ray
1
0.2			0
0			1
0.7			0
0
Pelvic X-ray
2
0.4			0
0			2
1.4			0
0
Other imaging methods
22
4.6			
4
2.2			
17 12.5			
1
0.6
(Scoliosis X-ray,
thoracic X-ray, thoracic MRI,
lumbar plexus MRI etc.)
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A plain radiograph or more advanced imaging
techniques such as MRI/CT may be ordered in back
pain associated with radiculopathy or spinal stenosis
and back pain associated with progressive neurological
deficits. However, there is a limited role of imaging
in non-specific acute low back pain without the red
flags, as the findings poorly correlate with symptoms.
Red flags which should be kept in mind include fever,
age >50 years, recent trauma history, pain at night or
at rest, progressive motor or sensory deficit, saddle
anesthesia, unexplained weight loss, history of cancer
or strong suspicion of cancer, history of osteoporosis or
chronic steroid use, and immunosuppression or failure
to improve after six weeks of conservative therapy.[17]
Furthermore, applying of the American
College of Physicians and American Pain Society
recommendations on use of imaging may reduce
overuse of imagining methods. Immediate imaging
is recommended, when the patients with low back
pain have major risk factors for malignancies (i.e.,
new-onset of low back pain with history of cancer,
multiple risk factors for cancer, or strong clinical
suspicion for cancer), for spinal infection (i.e., newonset of low back pain with fever and history of
intravenous drug use or recent infection), for signs of
the cauda equina syndrome (i.e., new urine retention,
fecal incontinence, or saddle anesthesia), and severe
neurological deficits (i.e., progressive motor weakness
or motor deficits at multiple neurological levels). If
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the patients have mild risk factors for cancer, for
vertebral compression fractures, for signs of ankylosing
spondylitis, signs and symptoms of radiculopathy, and
risk factors or symptoms of spinal stenosis, imaging
can be postponed after an attempt of therapy. Imaging
is not recommended, when no criteria for immediate
imaging and back pain is improved or resolved after a
month attempt of therapy.[7,18]
Although some authors advocate that conservative
management is effective and radiological investigation
is unnecessary, some tends to use radiography and
even MRI in the initial assessment of low back pain.
It seems there is no consensus on this issue. In our
opinion, there are no strict rules about the necessity
of imaging and treatment procedures for specific
clinical scenarios. In those cases in which evidence is
lacking or equivocal, expert opinion may supplement
the available evidence to recommend imaging or
treatment.[19]
The limitation of our study is that all data were
collected via electronic system. Therefore, we were
unable to evaluate the duration of pain and the
imaging method previously applied and whether the
patient was previously referred to an external center.
In conclusion, our study results showed that the
most common imaging tool which is used by the
physicians in the PMR and OT clinics is lumbar X-ray,
while the lumbar MRI is the most common tool in
the NS clinics. However, we recommend that not only
the medical, but ethical aspects and cost-effectiveness
of the imaging modality to be selected should be
considered.
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