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ABSTRACT

Background: Chronic low back pain (CLBP) affects an important part of the population worldwide and contributes to increased spending
on medicines and imaging tests. An alternative in the diagnosis of nonspecific CLBP is the thermography examination, since it has low
cost, good sensitivity and specificity in inflammatory processes. Objectives: The present article aimed to evaluate non - specific CLBP
in elderly patients using thermography (TermoScanTD200) and the instrument of inability of Oswestry. Methods: The study included
120 subjects with a mean age of ±78.8 years. Results: the results of the column disability assessment reported that 60% of the sample
reported moderate disability and 3% of the sample reported disability. In the thermography examination, 40% of the sample presented
alterations in the lumbar 5 (L5), 20% showed changes in lumbar 3 (L3) and lumbar 4 (L4) and 10% of the sample presented changes
in lumbar 1 (L1) and lumbar 2 (L2). When comparing lumbar spine follow-up with type of inflammatory process, it was observed that
40% of the sample presented a prevalence of acute inflammatory process in the lumbar 5 (L5), and 30% of the sample presented a
prevalence of sub-acute inflammatory process in lumbar 3 (L3) and 40% of the sample presented a prevalence of chronic inflammatory
process in lumbar 5 (L5). Conclusion: In view of the above, it is suggested that the thermography examination is an important tool in
the diagnosis of nonspecific low back pain in the elderly.
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1. INTRODUCTION
The infrared (IR) thermography examination has
been widely applied in studies of accuracy, diagnosis and
intervention, mainly in inflammatory processes. It has
become a first-choice tool to aid in diagnosis, since the clinical
evaluation is non-invasive, and presents good reliability and
sensitivity, analyzing the tissue areas that eventually present
thermal differences(1-3). This examination captures a spectrum
with wavelength of electromagnetic radiation, which cannot
be visible to the human eye. The IR spectrum varies from
8μm to 15μm. The thermal image taken by the examination
is completely independent of the external light, but depends
only on the passive radiation of any anatomical structure of the
human body. Thus prolonged and repeated use can be done
without any cellular damage, since it does not have a source
emission of ionizing radiation(4).
Lumbar pain affects a significant portion of the world’s
population, at different age levels, and may be persistent or
recurrent. The symptoms can be physical and emotional, which
can influence the levels of pain. It is important to report that
chronic low back pain is characterized mainly by the duration

of painful symptoms and physical incapacity greater than
3 continuous months(1). It is estimated that in North America
the total costs for the treatment of chronic low back pain
exceed $ 600 billion(5,6). Risk factors for low back pain (LBP)
may vary according to the study population and may be
influenced by age, type of work activity, psychological stress
levels, and practice of sports activities. It is estimated that
approximately 80% of the world population will present at
least one incapacitating low back pain episode(7). In view of
the above, the objective of the present study was to analyze
the incidence of chronic nonspecific LBP in elderly patients.
2. MATERIALS AND METHODS
Type of study and research ethics
This is a descriptive, analytical and controlled study.
The study obeyed the ethical principles for research involving
human beings, according to resolution 196/96 of the National
Health Council, receiving the approval of the Research
Ethics Committee of the University Center of Itajubá Fepi: CAAE: 43851415.4.0000.5094.
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Sample Characteristics
The study consisted of 120 male subjects, aged 78
78.8 years (Table 1).

treatment for spine, not to commit in participating in all
phases of the study and not signing and not delivering the
informed consent form.

Inclusion and Exclusion Criteria
To present age over 65 years, to have no history of spine
surgery, to present pain symptoms for more than 6 months,
not to be submitted is no specific drug or therapeutic
treatment for spine, to be committed to participate in
all phases of the study and sign and deliver the informed
consent form. The exclusion criteria for the present study
were: to be younger than 65 years of age, to have a
history of spine surgery, to have pain symptoms of less
than 6 months, to undergo any specific drug or therapeutic

Thermography Equipment and Image Acquisition
Procedure
In the present study, the TermoScamTD200 was used,
with a spatial resolution of 1024 x 768 pixels, a spectral
range of 9.5μm to 16μm and a thermal sensitivity of 50 mK
at 30°C. The Device is connected to a notebook by USB
cable, and is managed by a specific software called TD200.
The ThermoScamTD200 thermography examination is used
exclusively for spinal examinations, using a color scale to
represent the tissue changes and to correlate with the stages
of the inflammatory process (Figure 1).
The patients were carefully accommodated in the sitting
position in a comfortable chair, with the torso slightly
inclined forward (trunk flexion). The region to be examined
was exposed and demarcated (lumbar 1 to lumbar 5), then
the skin region was cleaned with 70% alcohol solution to
decrease skin oiliness and not interfere with measurement.
The thermography camera was placed on the lumbar vertebra
1 and the region was analyzed using the scan mode up to the
lumbar vertebra 5. The image was then projected onto the
notebook and saved for later evaluation. The examination was
performed 2 times in each patient (Figure 2).

Figure 1. TermoScamTD200 color scale.

Figure 2. Example of the thermography examination (TermoScamTD200). Note: Figure 2A shows that the lumbar 1 (L1), lumbar 2 (L2), lumbar 3 (L3), lumbar 4
(L4) and lumbar 5 (L5) bilateral segments are without increase in tissue temperature but the left lumbar segment 1 (L1) is an acute inflammatory process.
Figure 2 B shows that right lumbar segments 1 (L1) and lumbar 2 (L2) are without temperature increase, while lumbar follow-up 3 (L3) has a sub-acute process,
lumbar 4 (L4) has a chronic process and finally the lumbar 5 (L5) is without tissue change. Lumbar (L1) and lumbar (L2) follow-up are present with chronic and
sub-chronic inflammation respectively, the other lumbar segments 3, 4 and 5 do not present tissue alteration.
Table 1. Sample characteristic.
Sample

Gender

Age

Weight (kg)

Altura (Mts)

Time of Pain (months)

N=120

Male

±78.8 anos

±89

±1.79

±18

Note: Data on age; Weight, height and time of pain were expressed as mean.
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The results of the thermography evaluation indicated the
follow-up of the lumbar spine that presented the greatest
repercussion of the inflammatory process; 40% of the sample
presented lumbar changes 5, 20% showed changes in lumbar
3 and 4 and 10% of the lumbar spine and showed changes in
lumbar 1 and 2 (Table 3).
After the detailed evaluation of each thermography
examination, it was observed that * 40% of the sample
presented a prevalence of acute inflammatory process in
the lumbar 5 (L1), already # 30% of the sample presented a
prevalence of sub-acute inflammatory process in lumbar 3
(L3) and 40% of the sample presented a prevalence of chronic
inflammatory process in lumbar 5 (L5) (Table 4).

Evaluation Instrument and Application Procedures
Oswestry Disability Index (ODI)
It is a specific instrument used to evaluate lumbar spine
function, including pain and physical activity variables(8-10).
This instrument contains 10 questions with 6 alternatives ranging
from 0 to 5. The first question assesses the intensity of pain and the
other nine, the effect of pain on daily activities such as personal
care (dressing and bathing), weight lifting, walking, sitting, standing,
sleeping, in their sexual life, social and in locomotion. The total
score is divided by the number of questions answered multiplied
by the number 5. The cutoff point for the Brazilian validation of ODI
for low back pain is approximately 4.45 points (63.2% sensitivity
and 81.8% specificity), representing the minimum clinical sign that
is important for this difference. Thus, the final evaluation follows
this formula: ([score ÷ (no questions answered x 5)] x 100)(11).
The instrument was applied by an experienced evaluator in the
context of orthopedic traumatic physical therapy, and it was
blinded (Table 1).

DISCUSSION
Infrared thermography exams analyze the thermal waves
dissipated by the human body during the thermoregulation
process, however, this thermoregulation can alter considering
the health status of the patient as well as the local tissue
situation(11). The technology of thermography exams began
in the 1950s, but its technological development was slow,
and it was only in the decade 2000 that there were significant
advances and inclusion of this tool in clinical practice(12).
Recent studies (12) have analyzed the improvements in
thermography equipment, mainly in relation to the sensitivity
of the sensors and cameras, improvement in the quality
of resolution of the images, importance of the calibration
of the equipment, according to the specific areas of the
human body. The studies currently published do not provide

Data Analysis
The data was entered into the microsoft excel table, where
it was calculated to the mean and standard deviation. The data
were expressed in tables described by percentage.
RESULTS
Data analysis for the ODI showed that 60% of the sample
reported moderate disability, and the disability-related index
was reported by 3% of the sample (n = 3) (Table 2).

Table 2. Evaluation of the data for the analysis of the instrument of incapacity of Oswestry.
Results (ODI)

N = 120

%

Minimum Disability

n = 17

20

Moderade Disability

*n = 60

60

Severe Disability

#n = 30

10

Crippled (Disability)

n = 10

7

Invalid

n=3

3

Standard deviation

±22.461

100

Note: Oswestry Disability Instrument: ODI; *n=60 (dado mais significativo); #n=30 ( 2o dado mas significativo).

Table 3. Evaluation with thermography - lumbar spine.
Lumbar Spine

Lumbar 1

Lumbar 2

Lumbar 3

Lumbar 4

Lumbar 5

10%

10%

20%

20%

40%

Table 4 - Type of inflammatory process x lumbar spine
Inflammatory process

Lumbar 1

Lumbar 2

Lumbar 3

Lumbar 4

Lumbar 5

Acute

10%

20%

20%

10%

*40%

15%

20%

#

Sub-acute
Chronic

30%

15%

10%

15%

15%

20%

20%
40%

$$

Note: *40% (dado com maior significância no estado acudo); #30% (dado com maior significância no estado sub-acudo); $$40% (dado com maior significância no estado crônico).
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information when detailed when used in image evaluation
software, and some studies do not provide data regarding the
configuration characteristics of the equipment. In the present
study, the patients were analyzed in an air-conditioned room,
with an ambient temperature of 18oG. All patients had their
body temperatures evaluated, being considered as normal
temperature values within ± 37.0oC ± 37.5 oC. There are no
current reference values for optimal spine temperature for
the thermography examination, however, in order to have a
parameter, the reference values of the knee region were used
in this study, according to the studies performed(12), pointed
out that the ideal temperature of the knee region should be
between ± 36o to ± 38oC.
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