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Abstract
Background: The lumbar spine, or low back, is a remarkably well-engineered
structure of interconnecting bones, joints, nerves, ligaments, and muscles all
working together to provide support, strength, and flexibility. However, this
complex structure also leades the low back susceptible to injury and pain. To find
out the correlations among plain radiographic findings of lumbar intervertebral
disc degeneration, abdominal aortic calcification & CT findings of pineal gland
calcification in low back pain subjects. Material & Methods: This observational
analytical study was carried out in the Department of Radiology and imaging of the
Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders (BIRDEM) from 1 January 2011 to 31 December 2012. A total
of 100 subjects attending the department of Radiology and imaging, BIRDEM for Xray of the Lumbosacral spine and CT scan of the brain with low back pain were
enrolled first for the study. A complete history was taken either from the patient or
accompanying attendants. Relevant investigations reports were collected. All the
information was recorded in the data collection sheet. Collected data were
classified, edited, coded and entered into the computer for statistical analysis by
using SPSS-23. Results: The mean age of study subjects was 61.26 years with a
standard deviation of the mean (SD) of 13.34 years and their age ranged from 41 to
74 years. It was observed that nearly two-thirds (61.7%) of the subjects were male
and 38.3% were female and the male-female ratio was 1.6:1. It was seen that majority
of the subjects had a density of the Pineal gland ranging from +51 to +150 HU. Only
4 subjects had a density of Pineal gland ranging from +351 to +1000 HU. Meant SD
density of the Pineal gland among a total of 30 subjects was 136.98164.11 HU. In
Group X, the density of Pineal Gland was 83,57 14.45 HU. The density of the Pineal
gland was 134.65±13.23HU and 151.66+21.32 HU in Group Y and Group Z
respectively. Some parameters of the degenerative disc disease and aortic wall
calcification. had a significant positive association with calcification. with the
density of Pineal gland calcification. Conclusions: The study was undertaken to
find out the Correlation between lumbar intervertebral disc degeneration,
abdominal aortic calcification on plain X-ray and Pineal gland calcification at CT in
low back pain subjects. The data obtained showed that the density of pineal gland
calcification is statistically significant with increasing age. There was also a positive
association between intradiscal calcification and density of pineal gland
calcification, but no significant association among other parameters with the
density of pineal gland calcification.
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INTRODUCTION
Low back pain, one of the most common causes
of disability for the working population, can be
induced by the degenerative collapse of the disc
tissue na as degenerative disc disease (DDD)
and it represents a major concern for spinal
surgeons & neuroradiologists.[1,2] Over many
years, the understanding of DDD has received
much attention because of its clinical
importance. About 60-80% of adults suffer from
low back pain in their lives.[3] Degenerative
diseases of the spine are divided according to
the site involved. Degeneration at the nucleus
pulposus leads to disc degeneration, at the
annulus fibrosus to spondylosis deformans and
apophyseal and costovertebral joints to
osteoarthritis. Degenerative disc disease may
occur anywhere in the spine but is most
common in the lower cervical and lower lumbar
spine.[4] The most common location of these
changes is the lumbar spine.[5] The characteristic
findings of discogenic degenerative change on
conventional radiographs include loss of disc
height, irregularity and sclerosis of the
endplates. One of the dominant features is the
formation of new bone including osteophytes.
On conventional radiography, degenerative
change of the facet joints can present as
increased sclerosis and oblique projections, joint
spaces narrowing can often be defined. Plain Xray is very popular for diagnosis of low back
pain as well as assessment of the degenerative
spine. In our country, the pattern of day to day
living, nonscientific vehicles and roads,
occupational hazards the incidence of low back
pain and degenerative changes in the spine are

gradually increasing.[6] A radiologist can play
an important role by properly interpreting the
plain radiograph to guide the clinician in
diagnosing and managing degenerative
changes in the lumbosacral spine. In another
study, the three radiographic parameters
height-loss, osteophytes and intradiscal
calcifications correlate significantly with the
morphological degree of degeneration.[7] At
present, it has been well established that DDD
is associated with progressive changes in the
collagenous
matrix
composition
and
morphological features of the disc tissue.[8]
Despite the recent advances in MRI, plain
radiography is still an important method for the
evaluation of these changes in subjects and low
back pain. The percentage of individuals with
the degenerating disc increases with age,
suggesting
a
relationship
between
intervertebral disc degeneration and advancing
age.[8] Numerous studies have also confirmed
that atherosclerotic lesions increased with age.
Although it has been suggested that insufficient
blood supply in the feeding arteries of the
lumbar spine owing to atherosclerotic in the
abdominal aorta may be a causative factor in
disc degenerative changes in the intervertebral
disc tissue.[9,10] In recent years, on the other
hand, much interest has been focused on the
pineal gland & its neurohormone melatonin
(MEL).[11] Radiologically, it has long been
documented that the incidence of calcification
of the pineal gland increases with age.[12,13] As a
result, circulating MEL decreases with age, as
the increasing degree of pineal calcification
might indicate a decrease in MEL production.[14]
Importantly, it has been reported that ageing is
244

Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-8, Issue-4. This is an open access article under
the Attribution-Non Commercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/)

Annals of International Medical and Dental Research
E-ISSN: 2395-2822 | P-ISSN: 2395-2814
Vol-8, Issue-4 | July-August 2022
DOI: 10.53339/aimdr.2022.8.4.27
Page no- 243-254 | Section- Research Article (Radiology)
associated with an increased incidence of
cancer, and infectious & degenerative diseases,
possibly due to diminished MEL production.[15]
At present, data relating to MEL deferring some
age-related degenerative conditions, as well as
those on the relationship between the pineal
gland & ageing, is accumulating rapidly. To the
best of our knowledge, there is no such study
investigating the effects of pineal calcification as
a sign of MEL deficiency upon degenerative
changes and systemic atherosclerosis in our
country. In this study, it was tired to find out the
effect of pineal calcification, which reflects the
deficient secretory activity of the gland, may
exert a role in the onset and pathogenesis of
intervertebral disc degeneration and/or
systemic atherosclerosis.
MATERIAL AND METHODS
This observational analytical study was carried
out in the Department of Radiology and
imaging of the Bangladesh Institute of Research
and Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders (BIRDEM) from 1 January
2011 to 31 December 2012. A total of 100 subjects
attending the department of Radiology and
imaging, BIRDEM for X-ray of the Lumbosacral
spine and CT scan of the brain with low back
pain were enrolled first for the study. Purposive
sampling (nonrandom sampling) was followed
considering the inclusion and exclusion criteria.
Inclusion criteria:
•
•

Adult patients.
Patients with low back pain referred to the
dept. of Radiology and Imaging for X-ray of
their lumbar spine and CT scan of the brain
for different clinical symptoms (Headache,
Memory loss, TIA etc).

Exclusion criteria:
•
•

•
•

Patients suffering from neoplastic diseases.
Patients with H/O trauma in L/S spine and
previous lumbosacral spinal surgery. with
known infective spondylitis, congenital
anomaly or
Patient’s systemic diseases involving the
spine.
Stroke patients.

All the relevant collected data were compiled on
a master chart first, then organized by using a
scientific calculator and standard statistical
formula. Percentages were calculated to find
out the proportion of the findings. Further
statistical analysis of the results was done by
computer software devised as the statistical
package for the social sciences (SPSS). The
results were presented in tables, figures and
diagrams. Variables were demonstrated as
(Mean±SD) for the parameters. The statistical
analysis of the results among the groups was
carried out by using the chi-square test and oneway analysis of variance (ANOVA). The Chisquare test was used to evaluate the association
among different parameters. A probability
value <0.05 was considered significant.
RESULTS
A total of 60 adult patients having low back pain
were included in this study. These patients were
referred to the Department of Radiology and
Imaging. BIRDEM (Bangladesh Institute of
Research and Rehabilitation in Diabetes,
Endocrine and Metabolic disorder) for plain Xray of the lumbosacral spine and non-contrast
CT scan of the brain for different clinical
symptoms (Headache Memory loss, TIA etc.)
from 1 January 2011 to 31" December 2012. The
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age of the patients ranged from 41 to 74 years.
All the patients underwent a plain X-ray of the
lumbosacral spine and a non-contrast CT scan
of the brain. Among 60 subjects, calcification of
the pineal gland showed in 30 subjects. So, the
density of pineal gland calcification was
measured in 30 subjects. All findings of X-ray of
the lumbosacral spine and non-contrast CT scan
Table 1: Age distribution of the study subject (n=60)
Age (in a year)
41-50
51-60
61-70
>70
Mean±SD
Range (min-max)

of the brain were collected in a pre-designed
data collection sheet. The plain radiographic
findings of lumbar intervertebral disc
degeneration and abdominal aortic calcification
were compared with pineal gland calcification
at non-contrast CT scans of the brain in patients
with low back pain.

Frequency
15
21
14
10
61.26±13.34
(41-74) years

Figure 1: Pie diagram showing the sex distribution of the study subjects.
Table 2: Demographic characteristics of the study subjects (n=60)
Age (Years)
Male (n=37)
Female (n=23)
N
%
N
%
Group X (≤50) (n=15)
10
27.03
5
21.74
Group Y (51-70) (n=35)
20
54.05
15
65.22
Group Z (≥71) (n=10)
7
18.92
3
13.04

Percentage
25.00
35.00
23.33
16.67

Mean±SD (in a year)
44.44±4.14
61.01±10.87
72.84±1.89
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Mean±SD (among total)
Maximum-Minimum

61.26±13.34
41-74

Figure 2: Bar diagram showing demographic characteristics of the study subjects.
Table 3: Disc height loss in group X, Y, Z subjects (n=60)
Disc height Score
Age group (Years) (Number of Statistical test result (t- value/p-value)
loss
in
the subject)
percentage
Group
Group
Group Z ʎ2-value/PANOVAr- value/PX
Y
value
value/P-value
value
0-10
0 (n=5)
4
1
0
2.34/0.039
17.83/0.01
0.732/0.01
11-20
1 (n=17) 7
9
1
8.41/0.021
21-30
2 (n=27) 3
20
4
7.95/0.0011
31-and
3 (n=11) 0
6
5
3.89/0.019
above
P-value was considered significant when it was <0.05.
Table 4: Posterior osteophyte in group X, Y, and Z subject (N=60)
Type
of Score
Age group (Years) (Number of Statistical test result (t- value/p-value)
posterior
subjects)
osteophyte
Group
Group Y Group Z ʎ2-value/P-value ANOVA-value/P-value
X
Rounded
Pointed
<2mm
>2mm

0 (n=10)
1 (n=20)
2 (n=17)
3 (n=13)

6
7
1
0

4
13
13
6

0
0
3
7

5.74/0.028
6.99/0.034
2.12/0.01
5.23/0.043

11.23/0.021
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P-value was considered significant when it was <0.05.
Table 5: Intradiscal calcification in group X, Y and Z subjects (n=60)
Intradiscal
Score Age group (Years) (Number of the
calcification
subject)
Group X
Group Y
Group Z
No
0
10
8
0
(n=18)
Rim
1
5
17
0
(n=22)
Intranuclear (<2mm) 2
0
9
4
(n=13)
Intranuclear (>2mm) 3 (n=7) 0
1
6
P-value was considered significant when it was <0.05.

Statistical test result (t- value/pvalue)
ʎ-value/P-value
7.35/0.017
9.63/0.036
4.46/0.042
2.11/0.038

Table 6: Abdominal aortic wall calcification in group X, Y and Z subjects (n=60)
Score
Age group (Years) (Number of the subject) Statistical test result (t- value/p-value)
Group X
Group Y
Group Z
ʎ2-value/P-value
ANOVA-value/P-value
0 (n=06)
6
0
0
6.39/0.047
9.67/0.038
1 (n=22)
7
15
0
7.71/0.001
2 (n=21)
2
16
3
3.33/0.027
3 (n=11)
0
4
9
1.18/0.017
P-value was considered significant when it was <0.05.
Table 7: Age of the participants according to the Density of Pineal calcification.
The density of pineal Mean±SD Level
of 95%CI for Group
calcification
significance (F- mean
Comparison
test)
Low Upp
er
er
0-50
59.2±8.41 0.017
53.1 65.2 691
789 211
51-150
64.5±8.93
58.1 70.8 1.00 vs 2.00
495
083 917 (51-150)
151-250
72.3333±2
66.0 78.5 1.00 vs 3.00
.51661
817 849 (151-250)
251-350
73.0±1.82
70.0 75.9 1.00 vs 4.00
574
948 052 (251-350)

Level
significance
test)

of
(t-

0.436
0.074
0.029
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Table 8: Association between Inradiscal calcification and density of pineal gland calcification.
Intradiscal
The density of pineal calcification (0- Statistical test result (P-value) (251calcification
250)
1000)
N
%
N
%
Yes
35
82.9
7
17.1
0.052
No
18
100
0
0
P-value was considered significant when it was <0.05.
Table 9: Association between Posterior osteophyte and density of pineal gland calcification
Posterior
The density of pineal calcification (0- Statistical test result (P-value) (251osteophyte
250)
1000)
N
%
N
%
Yes
449
86.3
7
13.7
0.2
No
9
100
9
0
P-value was considered significant when it was <0.05.
Table 10: Association between Disc height loss and density of pineal gland calcification
Disc height loss The density of pineal calcification (0-250) Statistical test result (P-value) (251-1000)
N
%
N
%
Yes
48
87.3
7
12.7
0.425
No
5
100
0
0
P-value was considered significant when it was <0.05.
Table 11: Association between Abdominal aortic wall calcification and density of pineal gland
calcification.
Aortic
wall The density of pineal calcification (0- Statistical test result (P-value) (251calcification
250)
1000)
N
%
N
%
Yes
47
87
7
13
0.359
No
6
100
0
0
P-value was considered significant when it was <0.05.
DISCUSSION
This observational analytical study was carried
out to evaluate the Correlation of lumbar
intervertebral disc degeneration, abdominal
aortic calcification on plain X-ray and Pineal
gland calcification at CT in patients with low
back pain. A total of 100 patients having low
back pain were referred to the Department of

Radiology and Imaging of BIRDEM for X-ray of
the lumbosacral spine from 1* January 2011 to
31" December 2012. 100 patients were enrolled
first in this study. Ultimately 60 patients, who
full filled the selection criteria were included.
Their age ranges from 41 years to 74 years. After
reviewing the clinical history demographic
data, of all subjects were collected. A plain X-ray
of the lumbosacral spine and CT scan of the
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brain was performed for each patient. The
findings of the study are discussed below based
on the objective of the study considering the
related previous studies. With the advance of
age degenerative changes start in the human
body. Degenerative changes are more marked
in older than younger groups. Similar findings
were revealed in the present study. The mean
age was 61.26 years with a standard deviation
of the mean (SD) #13.34 years and their age
ranged from 41 to 74 years. The majority of the
respondents were from age 51 to 70 years. A
similar study was carried out by Turget et al.
(1998) on 81 (66 women and 15 men) subjects:
younger than 45 years (group X, n=22), 45-65
years of age (group Y, n=45), and older than 65
years (group Z, n = 14).[16] In addition to clinical
data, computed tomography (CT) scan of the
brain as well as X-ray and CT examination of the
lumbar spine. The mean age was 77.46 years
with a standard deviation of the mean
(SD)±11.34 years and their age ranged from 40
to 80 years. Similarly, Benneker et al. (2005)
showed mean age was 54 years with a range
from 40 to 86 years.[17] An almost similar age
range was obtained by Adams et al (1984) and
Yong, Alias & Shuaib (2003), where the authors
showed an age range between 35 to 70 years and
45 to 71 years respectively, which closely
resembled the current study.[18,19] Under 40
years of age, the degree of disc degeneration
varied among individuals and over the age of
60, most of the discs were markedly
degenerated reported by Fujiwara et al.
(1999).[20] On the other hand, Pye et al. (2004)
observed higher mean age in men and women
having low back pain, which were 65.3 years
and 65.2 years respectively.[21] The higher age
range may be due to increased life expectancy,
geographical location and racial influences that

may have significant impacts on degrees of
degenerative osteoarthritis. In this present
study, it was observed that nearly two-thirds
61.7% of the subjects were male and 38.3% were
female and the male-female ratio was 1.6:1. A
similar identical male-female ratio was
observed by Yong, Alias and Shuaib (2003).[22]
where the authors found the ratio was 1.7:1. Pye
et al. (2004) mentioned that Osteophytes and
intradiscal calcification were more frequent in
men than women, but there was no gender
difference in the frequency of disc space
narrowing.[21] Similarly, Schepper et al. (2010)
have shown osteophytes were the most
frequent radiographic feature observed, with
men having the greatest frequency.[23] Disc
space narrowing was more frequent in women
than men. Each group (X, Y, Z) were subdivided
into four categories (Score 0, 1, 2, 3) based upon
abdominal aortic wall calcification. The
majority of the subjects (22 out of 60) had aortic
wall calcification involving less than one-third
area (Score 1) and subjects were mostly from the
Y Group in this category. Less than half the area.
(Score 2) involvement was observed in 21
subjects. More than two-thirds of the area (Score
3) involvement was seen in 11 subjects. A
statistically significant difference in abdominal
aortic wall calcification was revealed between
Groups (Chi-square test) and among the groups
(ANOVA test). A similar study was done by
Mehmet et al. (1999).[24] He showed The average
value of the degree of aortic wall calcification in
individuals from group Z (1.500±0.292) was
determined to be higher than in groups X
(0.045±0.045)
and
Y
(0.533±0.121),
demonstrating a determination to be higher
than in groups X (0.045±0.045) and Y
(0.533±0.121). demonstrating an increase in
atherosclerotic process with advanced age; the
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difference among the groups was highly
significant (p <0.001. p <0.005). In a crosssectional observational study, Kurunlahti et al.
(1999), found that there was a significant
association between an atheromatous lesion in
the abdominal aorta and low back pain.[9] Most
recently Leino-Arjas et al. (2006) reported that
high serum lipids are responsible for radiating
low back pain, consistent with the development
of disc degeneration due to atherosclerosis.[25]
Disc height loss was measured in percentage
and it was seen in the present study that the
majority of the study subjects had 21-30% - disc
height loss and they were scored as 2. In these 2
scoring groups, the majority of the subjects were
from the Group of Y (51-70years) and female
groups. More than 31% (Score 3) disc height loss
was observed in 11 subjects of which six subjects
were from Group Y and five from group Z. Less
than 10%-disc height loss was seen among 5
subjects. Statistically, a significant difference
was revealed between Groups (Chi-square test)
and among the groups (ANOVA test). Pearson's
correlation test showed a statistically significant
relation between disc height loss with age
groups. A related study was done by Turget et
al. (1998).[16] They showed a relation between
the degree of disc degeneration, pineal gland
calcification and abdominal aortic calcification.
degenerative changes They also showed that
the enhanced correlated with increased density
of pineal gland calcification. The average values
of disc degeneration scores obtained from X-ray
studies in individuals from group Z were found
to be higher (2.714±0.429) compared to values in
groups X and Y (0.373±0.133 and 1.609±0.225
respectively), indicating an increase in the
degeneration process with advanced age. For Xray scores, significant differences were detected
by the dual comparisons of the groups (p

<0.001, p < 0.001 and p < 0.05). Importantly,
arteriosclerotic circulation disorders of the
intervertebral disc have discopathy and this
hypothesis is also confirmed in the present
study.[10] Posterior osteophytes were observed
as part of degenerative changes and it was seen
that the majority (20 out of 60) of the subjects
had pointed types of osteophytes (Score 1). In
this group (Score 1) most of the subjects were
within Group Y. In 17 subjects, the size of the
osteophytes was less than 2. About 13 subjects
had a score of 3 on basis of posterior
osteophytes and subjects were from Group Z in
this score mostly. Statistically, a significant
difference was revealed between Groups (Chisquare test) and among the groups (ANOVA
test). Similarly, Schepper et al. (2010) have
shown osteophytes were the most frequent
radiographic feature observed, having the
greatest
association
with
degenerative
[26]
changes.
In this study, 18 subjects had no
intradiscal calcification. Rim calcification was
observed in 22 subjects where most (17) subjects
belong to the 51-70 (Group Y) age group. About
13 subjects were scored 2 on basis of intradiscal
calcification.
Statistically,
a
significant
difference was revealed between Groups (Chisquare test) on basis of the presence of
intradiscal calcification in different groups.
Similarly, Pye et al. (2004) mentioned that
intradiscal calcification was more frequent in
association with degenerative changes which
are induced by increased density of pineal
gland calcification and atherosclerotic changes
in the aorta.[21] In the present study, a CT scan
was performed on 30 subjects among 60. It was
seen that majority of the subjects had the
density of the Pineal gland ranging from +51 to
+150 HU. Only 4 subjects had the density of the
Pineal gland ranging from +351 to +1000 HU. A
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statistically significant relation was observed
between the age groups with the density of the
Pineal gland in the ANOVA test. Meant SD
density of the Pineal gland among of total 30
subjects was 136.98164.11 HU. In Group X, the
density of Pineal Gland was 83.57+14.45 HU.
The density of the Pineal gland was
134.65±13.23HU and 151.66121.32 HU in Group
Y and Group Z respectively. Some parameters
of the degenerative disc disease and aortic wall
calcification were significantly related to the
density of the Pineal gland. Similarly, Kunz et al
(1999) obtained the size of the pineal
calcification and the amount of the remaining
active pineal tissue at a non-contrast CT scan of
the brain.[14] They showed the increased density
of pineal gland calcification causes decreased
Melatonin secretion. It was shown by Turget et
al. (1998) that there was a significant interaction
between pineal gland calcification and findings
of lumbar intervertebral disc degeneration or
abdominal aorta calcifying atherosclerosis.[16]
The average density of the calcified region was
found to increase progressively with ageing,
81.33±11.38 in group X compared to
130.35±14.22 in group Y and 151.36120.14 in
group Z. By statistical analysis, the difference
between group Y and group Z was found to be
significant (p < 0.05). It also has been reported
by Humbert et al. (1994) that calcification of
pinealocytes is a result of death due to the
cellular regeneration process, resulting in
decreased melatonin (MEL) production.[27] A
previous study reported that there is a
correlation between the occurrence of pineal
calcification and a reduced MEL production,
but it is generally accepted that an increasing
degree of pineal calcification with advanced age
leads to decreasing MEL secretion.[28]

Limitations of the study:
Although optimum care had been taken by the
researcher in every step of this study, some
limitations still exist. The study was conducted
in a single center. So the study population may
not be representative of the whole country. This
study was limited by the small study sample.
Because of the short duration of the study, a
large sample could not be taken.
CONCLUSIONS
The study was undertaken to find out the
Correlation between lumbar intervertebral disc
degeneration, abdominal aortic calcification on
plain X-ray and Pineal gland calcification at CT
in low back pain subjects. The data obtained
showed that the density of pineal gland
calcification is statistically significant with
increasing age. There was also a positive
association between intradiscal calcification and
density of pineal gland calcification, but no
significant association among other parameters
with the density of pineal gland calcification. As
increased density of pineal gland calcification is
a predictor of degenerative change and is
associated with the degenerative process. It can
be concluded in the present study that
measurement of the density of pineal gland
calcification at CT in low back pain subjects may
be helpful for the early management of the
degenerative process. However, further studies
may be carried out by including a larger
number of study subjects and other parameters
of degenerative changes for evaluation of
significant association among other parameters
of the degenerative process with a density of
pineal gland calcification.
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