Radiology

Note: This copy is for your personal non-commercial use only. To order presentation-ready
copies for distribution to your colleagues or clients, contact us at www.rsna.ovglrsnarights.

Lumbar MR Imaging and
Reporting Epidemiology: Do
Epidemiologic Data in Reports Affect
Clinical Management?’

Brendan J. McCullough, MD, PhD
Germaine R. Johnson, MD
Brook I. Martin, PhD, MPH
Jeffrey G. Jarvik, MD, MPH

Purpose:

Materials and
Methods:

Results:

Conclusion:

1From the Departments of Radiology (B.J.M., G.R.J.,

J.G.J.) and Neurologic Surgery (J.G.J.), School of Medicine,
Department of Health Services, School of Public Health
(J.G.J.), and Comparative Effectiveness, Cost and Out-
comes Research Center (B.J.M., J.G.J.), University of Wash-
ington, Box 357115, 1959 NE Pacific St, Seattle, WA 98195;
and Department of Orthopaedics, Dartmouth-Hitchcock
Medical Center, Lebanon, NH (B..M.). Received March 24,
2011; revision requested May 12; revision received Sep-
tember 14; accepted September 29; final version accepted
October 17. Address correspondence to J.G.J. (e-mail:
Jjarviki@uw.edu).

©RSNA, 2012

To retrospectively examine the association between the
inclusion of epidemiologic information in lumbar spine
magnetic resonance (MR) imaging reports regarding find-
ings in asymptomatic individuals and the rates of subse-
quent cross-sectional imaging and treatments in patients
with low back pain or radiculopathy referred for imaging
by primary care providers.

Institutional review board approval was received for a ret-
rospective chart review, with waiver of informed consent
and HIPAA authorization. During 3 years, an epidemio-
logic statement was routinely but arbitrarily included in
lumbar spine MR imaging reports. Two hundred thirty-
seven reports documenting uncomplicated degenerative
changes on initial lumbar spine MR images were identi-
fied, 71 (30%) of which included the statement (statement
group) and 166 (70%) did not (nonstatement group). The
rates of repeat cross-sectional imaging and treatments
within 1 year were compared between groups by using
logistic regression controlling for severity of MR imaging
findings.

Patients in the statement group were significantly less
likely to receive a prescription for narcotics for their
symptoms than patients in the nonstatement group (odds
ratio = 0.29, P = .01). Repeat cross-sectional imaging and
physical therapy referrals were also less common in the
statement group than in the nonstatement group (odds
ratio = 0.22 and 0.55, respectively), but these differences
were not statistically significant (P = .14 and .06, respec-
tively). Rates of steroid injections, surgical consultations,
and surgeries were similar between groups.

Patients were less likely to receive narcotics prescriptions
from primary care providers when epidemiologic infor-
mation was included in their lumbar spine MR imaging
reports.

©RSNA, 2012
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he frequency with which magnetic

resonance (MR) imaging of the

lumbar spine is used for patients
with low back pain (LBP) is increas-
ing (1,2). Treatments for LBP have in-
creased in parallel with increased image
utilization, including rates of medication
prescriptions, particularly narcotics,
epidural steroid injections, and spinal
fusion surgeries (2-7). Consequently,
expenditures related to LBP have grown
substantially, outpacing general health
expenditures, and have done so without
corresponding improvements in self-
assessed health status (8,9).

MR imaging examinations of the
lumbar spine frequently reveal numer-
ous findings, including disk desiccation,
height loss, or bulging, with question-
able relevance to patient symptoms.
These findings, which for this analysis
are all considered degenerative chang-
es, are common in asymptomatic
adults, with prevalences in this group
as high as 90% (10-12). Moreover,
multiple studies have failed to demon-
strate clinical benefit with the use of
early MR imaging for LBP compared
with radiographs alone or no imaging
at all; furthermore, the imaging results
may negatively affect patients’ sense of
well-being (7,13,14).

Despite this evidence and rec-
ommendations against early imaging
(15,16), many physicians continue to
refer patients with LBP or radiculopa-
thy for early MR imaging of the lum-
bar spine. Furthermore, these order-
ing physicians are often primary care
providers (15-17) who are less familiar
with the nomenclature, clinical impor-
tance, and prevalence of many of the
frequently encountered MR imaging

Advance in Knowledge

B Patients were significantly less
likely to receive a narcotics pre-
scription for low back pain from
primary care providers when an
epidemiologic statement de-
scribing the prevalence of
common findings in asymptom-
atic individuals was included in
their lumbar spine MR imaging
report.

findings than spine specialists. The pur-
pose of this study was to retrospectively
examine the association between the
inclusion of epidemiologic information
in lumbar spine MR imaging reports
regarding findings in asymptomatic in-
dividuals and the rates of subsequent
cross-sectional imaging and treatments
in patients with LBP or radiculopathy
referred for imaging by primary care
providers.

Materials and Methods

This retrospective study was approved
by our institutional review board. As
part of a retrospective chart review
investigation, the institutional review
board waived requirements for in-
formed consent and Health Insurance
Portability and  Accountability Act
authorization.

Epidemiologic Statement

Beginning in December 2005, a state-
ment was added to our institution’s
dictation software library that lists the
reported prevalence rates of common
findings at lumbar spine MR imaging in
asymptomatic adults (Figure). The prev-
alence information was obtained from
the Longitudinal Assessment of Imaging
and Disability of the Back (LAIDback)
Study, a prospective imaging study in
asymptomatic individuals intended to
identify anatomic risk factors for back
pain (11). This statement was available
to all users and was intended to be in-
cluded in all lumbar spine MR imaging
reports, although it was not part of the
default template and was only used by a
minority of radiologists.

Subjects

To identify potential subjects, we
searched the hospital picture archiving

Implication for Patient Care

B Expanding the scope of informa-
tion included in imaging reports
may better assist the nonspine
provider in understanding im-
aging results and thereby influ-
ence subsequent clinical manage-
ment and resource utilization.

and communication system database
for all lumbar spine MR imaging re-
ports for patients 18 years or older gen-
erated between December 1, 2005 and
December 31, 2008. We chose these
dates to correspond with the initial
use of the statement and to allow for
1 year of follow-up. This search identi-
fied 3902 reports, 379 (approximately
10%) of which included the prevalence
statement.

Two authors (B.J.M. and G.R.J.,
2nd- and 4th-year radiology residents,
respectively) used the MR imaging re-
ports and electronic medical record
to screen for additional inclusion and
exclusion criteria in an unblinded and
independent manner. The available
electronic medical record included clin-
ical notes from this hospital, the affili-
ated university hospital, and a network
of outpatient clinics. Our goal was to
identify a cohort of patients with un-
complicated LBP or radiculopathy
without serious underlying red flag
conditions (16) who underwent lum-
bar spine MR imaging. We included
patients with an indication for imaging
of LBP (lumbago) or radiculopathy and
the availability of clinical notes in the
electronic medical record. We excluded
patients with substantial trauma, ma-
lignancy, or infection; symptoms of
cauda equina syndrome; prior lumbar
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al, Spine 2001)

Annular tear (38%)

Comment: The following findings are so common in
people without low back pain that while we report their
presence, they must be interpreted with caution and in
the context of the clinical situation. (Reference —Jarvik et

Findings: (prevalence in patients without low back pain),
Disk degeneration (decreased T2 signal, height loss,
bulge) (91%), Disk T2—signal loss (83%), Disk height
loss (56%), Disk bulge (64%), Disk protrusion (32%),

Epidemiologic statement included in lumbar spine MR imaging reports.

spine MR imaging; a history of lumbar
spine surgery; and findings on the cur-
rent study beyond normal degenerative
changes, including fractures, neoplastic
processes, or infection. Because spine
specialists (including spine surgeons,
physiatrists, anesthesiologists, and neu-
rologists) are likely to already be famil-
iar with the nomenclature, importance,
and prevalence of the findings described
in the statement, we limited our study
to examinations ordered by a physician
from any other specialty (nonspine
providers) who would be acting as pri-
mary care provider for the patient. In
our sample, these specialties included
internal medicine (and subspecialties),
family practice, general surgery, emer-
gency medicine, obstetrics and gynecol-
ogy, and psychiatry. In addition, fewer
than 10 subjects were identified who
met the above criteria and had findings
described as normal without any ab-
normalities. Because this group would
be too small to draw meaningful con-
clusions, these patients were excluded
from analysis.

We have complete information re-
garding exclusion criteria on the first
324 patients who were likely to be rep-
resentative of the entire sample. The
most common reason for exclusion was
prior MR imaging and surgery (n = 124,
38%), which generally went together.
Other exclusion criteria included sub-
stantial trauma (n = 72, 22%), infection
(n =54, 17%), cauda equina syndrome
(n =25, 8%), and cancer (n =21, 6%).
Patients did not meet inclusion criteria
for the following reasons: symptoms

were not related to LBP or radiculopa-
thy (n =14, 4%) and no follow-up clin-
ical notes were available (n = 14, 4%).
We identified 237 subjects who
met inclusion and exclusion criteria, of
whom 71 (30%) received the epidemi-
ologic statement in their lumbar spine
MR imaging report (statement group)
and 166 (70%) did not (nonstatement
group). Subjects were referred for im-
aging by 148 different primary care
providers (mean MR imaging referrals
per provider, 1.6; range, one to nine).

Data Collection

We collected basic demographic data,
including age, sex, self-described race
or ethnicity, and insurance status at the
time of imaging, if available. In many
cases, race or ethnicity data were un-
available, and there was a wide array of
responses; as such, we simplified this
variable to white versus nonwhite.

We categorized the MR imaging
findings described in the impression for
each report as follows. Mild changes
corresponded to the findings listed in
the epidemiologic statement as being
commonly detected in asymptomatic
individuals. These included decreased
disk T2 signal (desiccation), disk height
loss, disk bulges, disk protrusions, an-
nular fissures, and any other finding
described as mild in the MR imaging
report, such as central canal or neuro-
foraminal narrowing. Moderate or se-
vere changes included disk extrusions
and any other finding described as
moderate or severe in the MR imaging
report. As described previously, reports

without any documented abnormalities
were excluded from analysis.

Outcome Variables

By wusing the electronic medical re-
cord, we searched clinical notes and
radiologic reports to identify outcome
variables related to further manage-
ment of the patient’s lumbar spine-re-
lated symptoms. These included repeat
cross-sectional imaging of the lumbar
spine (computed tomography [CT]| or
MR imaging), a prescription for nar-
cotics, a physical therapy referral, a
lumbosacral steroid injection, a sur-
gical consultation, and spine surgery.
Because patients may be receiving nar-
cotics for other reasons, this variable
was considered positive if the clinical
note after receipt of the MR imaging re-
port specifically stated the prescription
was for the LBP that prompted the MR
imaging. At our institution, lumbosacral
steroid injections are performed by cer-
tain spine specialists after referral and
assessment. All outcome variables were
evaluated within 1 year of the initial MR
imaging.

Statistical Analysis

We compared baseline patient charac-
teristics between those whose report
did and those whose report did not
include the epidemiologic statement by
using the x? test. We used multivari-
ate logistic regression analysis to test
whether the two groups differed ac-
cording to each of the outcomes while
controlling for severity of MR imaging
findings. Because the outcome variables
were determined a priori, we did not
correct for multiple comparisons. In
addition, we repeated these compari-
sons, also controlling for sex, age, and
race or ethnicity. All analyses were per-
formed by using software (Stata, ver-
sion 10; Stata, College Station, Tex),
with a two-sided a level set at .05.

Subjects

Patients who received the epidemiologic
statement in their MR imaging report
(statement group, n = 71) and those
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who did not. (nonstatement group, n - R

Baseline Demographic Characteristics of Statement and Nonstatement Groups

166) were similar with regard to sex,
age group, insurance status, and refer-
ring provider specialty (Table 1). The
proportion of self-identified whites in
the statement group was lower than
that in the nonstatement group (40%
vs 54%), but this was not statistically
significant (P = .06).

MR Imaging Findings

Forty (56%) of 71 patients in the state-
ment group had MR imaging findings
demonstrating mild changes compared
with 74 (45%) of 166 patients in the
nonstatement group, but this was not
significantly different (P = .10, x* test).
Among patients with moderate or se-
vere changes, central canal stenosis
was the most common finding in both
groups (18 [58%] of 31 in the state-
ment group and 49 [54%] of 91 in the
nonstatement group).

Outcomes

Repeat cross-sectional imaging of the
lumbar spine within 1 year of initial
MR imaging was uncommon in both
groups: one (1%) patient in the state-
ment group was reimaged versus 12
(7%) patients in the nonstatement
group (Table 2). Logistic regression
controlling for severity of MR imag-
ing findings revealed a nonsignificant
odds ratio of 0.22 (95% confidence in-
terval: 0.03, 1.67; P = .14) for repeat
cross-sectional imaging with the inclu-
sion of the epidemiologic statement.
Two patients were reimaged with
CT, both in the nonstatement group,
while the rest underwent repeat MR
imaging.

Table 2 lists the numbers and per-
centages of patients receiving various
therapies for their LBP or radiculopa-
thy within 1 year after initial imaging.
Logistic regression controlling for se-
verity of MR imaging findings demon-
strated that patients in the statement
group were significantly less likely to
receive a narcotics prescription for
their presenting symptom at their
follow-up clinic visit than patients in
the nonstatement group (odds ra-
tio = 0.29; 95% confidence interval:
0.11, 0.77; P = .01). This difference

Characteristic Statement Group (7= 71) Nonstatement Group (n = 166) PValue
Men 37 (52) 94 (57) .55
Age group .94

18-30y 4 (6) 74
31-50y 30 (42 68 (41)
51-70y 27 (38) 69 (42)
>70y 10 (14) 22 (13)
Race .06
White 27 (40) 76 (55)
Nonwhite 40 (60) 64 (45)
Insurance .61
None 9(32) 14 (22)
Private 5(18) 11(17)
Labor and industries 0(0) 203
Medicare or Medicaid 14 (50) 36 (57)
Referring provider 91
Internal medicine 50 (70) 117 (70)
Family practice 13(18) 33(20)
Other* 8(11) 16 (10)

Note.—Data are numbers of patients, with percentages in parentheses.
* Other specialties included emergency medicine (1= 4), general surgery (n = 8), obstetrics and gynecology (= 5), psychiatry

(n=2), and unknown or nonallopathic provider (n = 5).

Outcomes of Statement and Nonstatement Groups

Statement Nonstatement
Outcome Group (n=71) Group (n = 166) Odds Ratio* PValue
Cross-sectional reimaging 1(1) 12 (7) 0.22 (0.03,1.67) 14
Narcotics prescription 5(7) 37 (22) 0.29(0.11,0.77) .01
Physical therapy 17 (24) 60 (36) 0.55(0.29, 1.03) .06
Steroid injection 11 (15) 22 (13) 1.37 (0.61, 3.05) 44
Surgical consultation 20 (28) 58 (35) 0.86 (0.45, 1.66) .67
Surgery 4 (6) 1(@7) 1.09 (0.32,3.72) .89

Note.—Unless otherwise indicated, data are numbers of patients, with percentages in parentheses.
*0dds ratio represents comparison of statement and nonstatement groups, while controlling for severity of MR imaging findings.

Data in parentheses are 95% confidence intervals.

persisted even after patient sex, age,
and race or ethnicity were added as
covariates. In addition, there was a
trend toward fewer physical therapy
referrals in patients receiving the
statement compared with the non-
statement group (odds ratio = 0.355;
95% confidence interval: 0.29, 1.03; P
= .06). The rates of surgical consulta-
tions, lumbosacral steroid injections,
and lumbar spine surgeries were sim-
ilar between groups.

In this study, patients with LBP or
radiculopathy were less likely to re-
ceive a prescription for narcotics by
primary care providers after lumbar
spine MR imaging if the imaging re-
port included a simple statement de-
scribing the prevalence of common
findings in asymptomatic individuals.
Similar trends were observed for
repeat cross-sectional imaging and
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physical therapy referrals, although
the differences were not statistically
significant. Taken together, these find-
ings suggest primary care providers
were more reserved in their treat-
ment of patients whose MR imaging
report included the statement.

Because many abnormalities seen
on spine radiographs may be inciden-
tal and not responsible for the patient’s
symptoms, Roland and van Tulder (18)
proposed adding statements to reports
describing the prevalence of different
degenerative findings in patients without
back pain. They warned that if the clini-
cian and patient interpreted these struc-
tural findings as the cause of the pain,
the patient may be more likely to limit
physical activity as a protective response,
which is contrary to evidence-based rec-
ommendations for treating LBP.

Recent evidence has proved that
unnecessary imaging may do more
harm than good. Multiple randomized
controlled trials have shown that the
early use of imaging for LBP is not
associated with improved outcomes
and may even be harmful to the pa-
tient (13,14,19-23). The American
College of Physicians recently reis-
sued guidelines for imaging patients
with LBP, emphasizing not only the
inefficiencies of early imaging but also
the potential harms (15). Further-
more, as rates of MR imaging of the
lumbar spine have increased, so too
have treatments, including narcotics
prescriptions, lumbosacral injections,
and spinal surgery, often without ben-
efit (1,5,6,24-28). Not only do these
treatments result in increased expen-
ditures (8,9,28), but, more impor-
tant, they pose serious risks to the
health of the patient. Narcotics are
associated with multiple side effects,
including  respiratory  depression,
cognitive impairment, constipation,
and even death, as well as the devel-
opment of tolerance and dependency
(29,30). Complications from spinal
surgeries, especially more invasive
fusions, include wound complications,
major medical complications, and
death (28).

Our study had several limitations.
First, our sample size was relatively

small, limiting our power to detect
statistically significant differences and
posing the risk of a type Il error. Post
hoc power analysis calculation for re-
peat cross-sectional imaging reveals a
power of 0.27. As a consequence, there
may well have been a true difference
between groups that was not detected
with this small study. Despite 3 years
of available data, we were only able to
identify 237 patients with uncompli-
cated LBP or radiculopathy referred
by primary care providers for initial
lumbar spine MR imaging. Second, as
a retrospective investigation, we were
unable to control for the severity of
baseline symptoms and functional im-
pairment. It is possible that patients
in the nonstatement group had more
severe pain, hence necessitating more
treatments and reimaging. However,
given the arbitrary nature of including
the statement and the lack of clinical
differences detected on chart review,
this was unlikely. Third, the statement
was only included in a minority of re-
ports even though it was intended for
all. It is possible that it was prefer-
entially included in reports with mild
findings. However, the rates of mild
changes were not significantly differ-
ent between groups, and controlling
for this and other baseline variables
in our analyses did not affect the re-
sults. Fourth, outcome variables were
extracted from the electronic medical
record in an unblinded manner—the
abstractors knew whether patients
were in the statement or nonstate-
ment group. We considered trying to
blind the medical record reviewers,
but this was ultimately not practi-
cal because the imaging results were
readily available in the electronic
medical record. We attempted to mit-
igate the risk of bias introduced in
this manner by having consistent cri-
teria for each outcome (documented
clinical notes and procedures) applied
as objectively as possible. Finally, the
ordering clinicians and the reading
radiologists were potential sources of
data clustering. The risk of clustering
affecting the results was low given
the small number of studies ordered
per clinician and the fact that the

statement was only used by a minor-
ity of radiologists but reliably applied.

In conclusion, patients with LBP
or radiculopathy were significantly
less likely to receive a prescription for
narcotics if the patient’'s MR imaging
report included a statement describ-
ing the prevalence of common findings
in asymptomatic individuals. We also
observed similar nonsignificant trends
for repeat cross-sectional imaging and
physical therapy referrals. Despite
several limitations, these results sug-
gest that the radiology report has a
potentially greater influence on pa-
tient care than is commonly assumed.
Generally expanding the scope of in-
formation included in imaging reports
may assist the clinician, especially the
primary care provider, in interpreting
imaging results and optimizing clinical
management and resource utilization.
Larger-scale prospective studies will
be necessary for confirmation of these
findings.
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