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Objective To determine abnormal MRI findings in adults hospitalized with acute severe axial LBP.

Method Sixty patients with back pain were divided into 3 groups consisting of 1) 23 adults with acute axial severe
LBP who could not sit up or stand up for several days, but had not experienced previous back-related diseases or
trauma (group A), 2) 19 adults who had been involved in a minor traffic accident, and had mild symptoms but not
limited mobility (group B), and 3) 18 adults with LBP with radicular pain (group C)., Various MRI findings were
assessed among the above 3 groups and compared as follows: disc herniation (protrusion, extrusion), lumbar disc
degeneration (LDD), annular tear, high intensity zone (HIZ), and endplate changes.

Results The MRI findings of A group were as follows: disc herniation (87%), LDD (100%), annular tear (100%),
HIZ (61%), and end plate changes (4.4%). The findings of disc herniation, annular tear, HIZ, and LDD were more
prevalent in A group than in B group (p<0.01). HIZ findings were more prevalent in A group than in group B or
group C (p<0.05).

Conclusion Patients with acute severe axial LBP were more likely to have disc herniation, LDD, annular tear, HIZ.
Among LBP groups, there was a significant association of HIZ on MRI with acute severe axial LBP.

Key Words Low back pain, Magnetic resonance imaging

INTRODUCTION

Acute lower back pain is one of the most common rea-
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sons for hospital visits. Approximately 33% of adults
experience lower back pain in their life,' and the lifetime
prevalence of lower back pain is reported to be 70-85%.”
Despite this high prevalence rate, the cause of lower back
pain is difficult to accurately diagnose, and its treatment
is costly and results in considerable work day loss.

In most cases, the cause of lower back pain, if without
any red-flag signs, is a self-controllable disease, and is
known to be a benign disease. Red-flag signs include se-
rious neurological defects or organic diseases as tumors,
infections, paralytic syndrome, or fractures that require
immediate assessment and treatment.’

Thus, the first diagnostic approach to determine the
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cause of acute lower back pain is to investigate whether
the patient has a neurological defect or an organic dise-
ase by investigating his/her medical history and through
a physical assessment. This assessment may be helpful in
determining the type of lower back pain."’

Diagnostic imaging may have a critical impact on the
proper diagnosis of lower back pain and on the treatment
decision by providing accurate anatomical information
from a therapeutic viewpoint. Magnetic resonance
imaging (MRI) enables the visualization of abnormal
vertebral findings that could not have previously been
revealed.”’

For example, MRI is generally recommended for patients
who need surgical intervention to verify the existence of
a tumor or infection and the degree of disc herniation."’
MRI can also reveal various abnormal findings associated
with the lumbar disc and the bone, and can be used as a
diagnostic tool for identifying various causes of pain.”’

Abnormal MRI findings include reduced disc height,
reduced signal intensity, change in the disc contour, an-
nular tear, a high-intensity zone (HIZ), and endplate
change."""*

Despite these findings, the clinical importance of MRI
in the diagnosis of the cause of lower back pain remains
controversial, as the incidence of lower back pain is
high even in patients who do not have abnormal MRI
findings."

Abnormal MRI findings can be observed in -33% of
patients younger than 40 years, and in almost all pa-
tients aged 60-80 years, but its exact cause remains un-
certain.'*"

Moreover, radiological findings in patients with acute
severe lower back pain have not yet been well-studied.
This study was conducted to focus on abnormal MRI
findings and their clinical relevance in patients who
complain of lower back pain that is so severe as to require
hospitalization.

MATERIALS AND METHODS

Subjects

Twenty-three patients who were hospitalized with acute
lower back pain in the Department of Rehabilitation of
the Kunkuk University Medical Center in Seoul, Korea
during the period of August 2005 to July 2010, were
included in group A. An inclusion criterion for group A
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was having visited the hospital for lower back pain for
the first time in their life, and having pain limited to their
lower back, without a particular history associated with
the lower back and without red-flag signs (infection,
fracture, or neurological defects).

Severe lower back pain was defined as pain so severe
that the patient had difficulty sitting on a bed at the time
of his/her presentation to the hospital. Patients aged >60
years were excluded from this study, as most of these
1% Of the patients
who had no particular history of low back pain, 19 pa-

patients showed abnormal findings.

tients who complained of mild lower back pain caused by
a simple vehicle accident were assigned to control group
B, and 18 patients who complained of severe radiating
pain without trauma history and did not let them lead a
normal life were assigned to control group C.

Although the control group should have consisted
of asymptomatic patients, it was difficult to find
such patients. In recent studies, MRI did not reveal
meaningful findings for patients who had mild lower
back pain caused by a sports activity or a simple vehicle
accident.'"® Thus, assuming that of the patients without
a particular history related to their lower back, those
who complained of mild lower back pain after a simple
vehicle accident would not show a change in their MRI
findings, those patients were assigned to control group
B. In addition, most of the patients with severe radiating
pain and who had a history of lower back pain that lasted
for a mean of 5.6+9.4 months were assigned to control
group C for comparison of chronic lower back pain.

Of the patients with acute severe lower back pain (group
A), 13 were male and 10, female. Of the patients with
mild lower back pain caused by a simple vehicle accident
(control group B), 8 were male and 11 were female. Of the
patients with severe radiating lower back pain (Control
group C), 11 were male and 7 were female. The patients’
mean ages were 34.4+8.6 years (group A), 39.4+9.3 years
(control group B), and 36.3+12.0 years (control group
C) (Table 1), with no significant differences among the
groups (p<0.05).

Methods

The MRI findings for the 3 groups were compared. The
MRI instrument used in this study was a Signa EXCITE
HD 1.5T (General Electronics Co., Milwaukee, USA). T1
(TR/TE, 550/12), and T2 (TR/TE 4000/120) weighted
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Fig. 1. Magnetic resonance images
of high intensity zone (HIZ), (A)
The sagittal T2-weighted magnetic
resonance image showing a HIZ
(arrow) within the posterior annulus
at L5-S1, (B) The axial T2-weighted
magnetic resonance image shows
a HIZ (arrow) within the posterior
annulus at L5-S1.

Fig. 2. Magnetic resonance images of lumbar disc
degeneration (LDD). The sagittal T2-weighted magnetic
resonance image at L3-L4 and L4-L5 levels shows a
degenerative signal loss with mild height reduction (arrows).

images were obtained in the sagittal plane, and T1 (TR/
TE, 550/12) and T2 (TR/TE, 4,000/120) weighted images
were obtained in the axial plane. The MRI findings
showed disc herniation, lumbar disc degeneration (LDD),
annular tear, high signal intensity (HIZ), and end plate
change (Modic change).

Disc herniation, including disc protrusion and disc
extrusion, was defined as an abnormal finding, because
disc bulging is known not to have a meaningful asso-
ciation with lower back pain or other abnormal findings
for the disc.'*"

In addition, annular tear was identified on the T2
weighted image based on the change in the signal of the

Fig. 3. Magnetic resonance images of Modic change. Modic
type I (arrows): hypointense on T1-weighted magnetic
resonance image (A) and hyperintense on T2-weighted
magnetic resonance image (B).

posterior annulus fibrosus, and the high intensity zone
(HIZ) was defined as the local area with a high intensity
signal in the posterior annulus fibrosus in the sagittal T2
weighted image, according to Aprill and Bogduk’s de-
finition (Fig. 1)."

The scale described by Pfirrmann® was used for lumbar
disc degeneration (LDD), and a grade >3 (a grade at
which the overall disc signal is weaker, the boundary
between the nucleolus pulposus and the annulus fibrosis
is obscure, and the disc height starts decreasing on the
MRI scan) was defined as degeneration (Fig. 2).”' The
Modic change, which Modic et al.”*** defined was used
for abnormal findings in the end plate change, and was
grouped based on the presence or absence of abnormal
findings instead of being classified into types, as the
frequency of each type was low (Fig. 3, 4).
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Statistical analysis was performed using SPSS 17.0,
and the frequencies of abnormal findings between the
groups were compared using the chi-square test with a
significance level of p<0.05.

RESULTS

The frequencies of the MRI findings were as follows:
In patients with acute lower back pain (group A), disc

herniation (87%), LDD (100%), annular tear (100%), HIZ
(61%), and Modic change (4.4%); in patients with mild
lower back pain caused by a simple vehicle accident
(control group B), disc herniation (31.6%), LDD (47.4%),
annulus tear (26.3%), HIZ (21.1%), and Modic change
(10.5%); and in patients with severe radiating lower back
pain (control group C), disc herniation (100%), LDD
(100%), annulus tear (94.4%), HIZ (16.7%), and Modic
changes (27.7%) (Table 1).

In all groups, (80%) of the disc changes were in L4-5 and
L5-S1 (Table 2). There were significant differences in the
disc herniation, HDD, annulus tear, and HIZ between the
patients with acute severe lower back pain (group A) and

Table 1. General Characteristics of Subjects

Acute Mild LBP Ll,;P
. with
severe with radicular
LBP minor TA .
pain
Sex (male/female) (13/10) (8/11) (11/7)
Age (years) 34.448.6 39.419.3 36.3+12.0
Disc herniation (%) 87 31.6 100
Disc degeneration (%) 100 47.4 100
Fig. 4. Magnetic resonance images of Modic change. Modic Annular tear (%) 100 26.3 94.4
type II (arrows): hyperintense on T1-weighted magnetic ~ High intensity zone (%) 61 21.1 16.7
resonance image (A) and hyperintense on T2-weighted ~End plate change (%) 4.4 10.5 27.7
magnetic resonance image (B). LBP: Low back pain, TA: Traffic accident
Table 2. Distribution of MR Findings among 3 Groups
L1-2 L2-3 L3-4 L4-5 L5-S1
Acute severe LBP (A)
Disc herniation 0 0 2(7.7%) 11 (42.3%) 13 (50%)
Disc degeneration 1(2.5%) 1(2.5%) 7(17.5%) 17 (42.5%) 14 (35%)
Annular tear 1(2.7%) 1(2.7%) 4(10.8%) 16 (43.2%) 15 (37.5%)
High intensity zone 1(4.3%) 1(4.3%) 3(13.0%) 11 (47.8%) 7 (30.4%)
Mild LBP with minor TA (B)
Disc herniation 0 1(14.2%) 0 2(28.6%) 4(57.1%)
Disc degeneration 0 1(8.3%) 1(8.3%) 6 (50.0%) 4(33.3%)
Annular tear 0 0 0 4(57.1%) 3(42.9%)
High intensity zone 0 0 0 4(66.7%) 2(33.3%)
LBP with radicular pain (C)
Disc herniation 0 0 0 12 (50.0%) 12 (50.0%)
Disc degeneration 0 0 3 12 (42.9%) 16 (57.1%)
Annular tear 0 0 0 12 (54.5%) 10 (45.5%)
High intensity zone 0 0 0 3(100%) 0

LBP: Low back pain, TA: Traffic accident
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Table 3. Correlation between the Presence of MR Abnormality and the LBP Groups (chi-square test)

Group Frequency (%) p-value

Acute severe LBP 87 *0.000 <0.01
Disc herniation Mild LBP with minor TA 31.6

LBP with radicular pain 100

Acute severe LBP 100 *0.000 <0.01
Disc degeneration Mild LBP with minor TA 47.4

LBP with radicular pain 100

Acute severe LBP 100 *0.000 <0.01
Annular tear Mild LBP with minor TA 26.3

LBP with radicular pain 94.4

Acute severe LBP 61 10.010 <0.05
High intensity zone Mild LBP with minor TA 21.1

LBP with radicular pain 16.7

*Correlation between acute severe LBP and mild LBP with minor TA; 'Correlation among all LBP groups

LBP: Low back pain, TA: Traffic accident

the control group B (p<0.05) (Table 3). The proportion of
HIZ incidence was significantly higher in group A than in
control group B, and in the patients with severe radiating
pain (control group C) (p<0.05) (Table 3). It was difficult
to give clinical meaning to the Modic change, as its
frequency was low.

DISCUSSION

In this study, MRI findings in patients with acute severe
pain limited to their lower back were analyzed. The
anatomical structures that may cause lower back pain
include the bone, muscle, fascia, ligaments, disc (exterior
annulus fibrosus and posterior disc regions), and nerve
roots, and exclude the nucleus pulposus and the ligament
flavum.

With the introduction of MRI, it is now possible to
reveal abnormal vertebral findings which could not be
previously shown.”” Abnormal findings from an MRI
scan are common in asymptomatic patients and many
physicians consider them part of degenerative changes
due to aging. In addition, the incidence of annulus tear
and disc herniation has been reported to increase with
age.13-16,24

A recent study reported that disc degeneration in the
lumbar region reached the intermediate level in a pa-
tient in his early 20s.”" Thus, LDD and disc herniation
without an acute traumatic history can be interpreted as

degenerative changes due to aging."'**"*!

Some studies have reported that in a number of cases,
the presence of HIZ indicated that a disc change might

19,25-29

have been causing the pain, and other studies have

reported that no association could be found between

29-31

these indications.”*' In 2006, Peng et al.” investigated
histological changes in specimens obtained from patients
with lower back pain to show pathological changes in
HIZ.

As a result, Peng et al.” observed granulation tissue
wherein capillary vessels were affluent, and that vascular
proliferation and invasion of inflammatory cells were
present. Considering these reliable indicators of damage
of the exterior annular fibrosus in patients with lower
back pain, Peng et al.” reported a meaningful association
between the findings and lower back pain.

In this study, the incidence of HIZ was significantly
higher in patients with acute severe lower back pain
than in patients in the control groups (Table 3), which
suggests that HIZ in patients with acute severe lower back
pain could be attributable to inflammatory pathological
changes. There was no significant difference in LDD,
which is considered part of degeneration, disc herniation,
and annulus fibrosus between patients with severe lower
back pain (group A) and patients with radiating lower
back pain (control group C). The incidence of LDD, disc
herniation, and annulus fibrosus was higher in group
A and control group C than in patients with lower back
pain caused by a simple vehicle accident (control group B)
(Table 3).
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This indicates that when there was no significant dif-
ference in age between the groups, the frequency of all
the degenerative changes was higher in patients with
severe lower back pain without trauma (group A and
control group C) than in control group B. The differences
in occupation, lifestyle, and patient history aggravated
the chronic degenerative change; and these fundamental
degenerative changes made many patients prone to
lower back pain or aggravated their lower back pain.”
Though the patients might have experienced lower back
pain only once before, interior micro changes caused by
environmental or intrinsic factors might have accelerated
degenerative changes, and thus, these patients became
prone to severe lower back pain.”

Though bad posture and management were found to
be related to lower back pain in daily life, investigations
of patients and their guardians’ histories indicate that
environmental factors are considerably related to dege-
nerative changes. In addition, most of the patients who
experienced severe lower back pain reported that they
felt tearing pain in their lower back and a sensation of
something being cut off in the pain site after they spra-
ined their back while suddenly bending their lower back
or moving. The MRI findings in these patients showed
that HIZ was significantly more frequent in group A than
in control group B and the patients with acute lower back
pain (control group C) (Table 2).

In addition, a recent study showed that HIZ alone has
no relationship with discogenic LBP, but has meaning
when it accompanies disc protrusion.34 However, this
study showed, that HIZ was present in 86% (12/14) of
the patients with disc protrusion in group A (n=19) but
without disc extrusion, and disc protrusion, was present
in 80% (4/5) of the patients with HIZ, which reveals no
meaningful association, as the low number of patients
with severe lower back pain (group A) does not show a
meaningful association.

It is difficult to make a conclusion based on a single
study regarding whether or not HIZ can reflect acute
inflammatory change in the annulus fibrosus and be a
cause of acute lower back pain, but this study is believed
to provide clues to the causes of acute lower back pain.

CONCLUSION

MRI is the most ideal diagnostic tool for explaining basic
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anatomical abnormalities. The analysis of abnormal
MRI findings in this study showed that disc herniation,
LDD, annulus tear, and HIZ were significantly higher
in patients with severe lower back pain (group A) than
in control group B, and when compared to groups B
and C. HIZ was the only parameter that demonstrated a
significant difference.
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