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Abstract
As quality and cost effectiveness become essential in clinical practice, an evidence-
based evaluation of the utility of imaging orders becomes an important consid-
eration for radiology’s value in patient care. We report an institutional quality 
improvement project including a retrospective review of utility of sacrum mag-
netic resonance (MR) imaging for low back pain at our institution over a four-year 
period and follow-up results after physician education intervention. Sacral MR 
imaging for low back pain and tailbone pain were only positive for major findings 
in 2/98 (2%) cases, and no major changes in patient management related to 
imaging findings occurred over this period, resulting in almost $500000 cost 
without significant patient benefit. We distributed these results to the Family 
Medicine department and clinics that frequently placed this order. An approx-
imately 83% drop in ordering rate occurred over the ensuing 3 mo follow-up 
period. Sacrum MR imaging for low back pain and tail bone pain has not been a 
cost-effective diagnostic tool at our institution. Physician education was a useful 
tool in reducing overutilization of this study, with a remarkable drop in such 
studies after sharing these findings with primary care physicians at the 
institution. In conclusion, sacrum MR imaging rarely elucidates the cause of low 
back/tail pain diagnosed in a primary care setting and is even less likely to result 
in major changes in management. The practice can be adopted in other insti-
tutions for the benefit of their patients and improve cost efficiency.
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Core Tip: Sacrum magnetic resonance studies ordered for low back pain were suspected 
to lack clinical utility at our institution. A literature review demonstrated a lack of 
evidence based practice in ordering of this study for low back/tail bone pain. A quality 
project was then pursued to first assess the clinical usefulness of the study. Over four 
years these studies had no major impacts on management. An educational component 
of the quality project was then pursued with a rapid decrease in the number of studies 
ordered by referring providers.
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INTRODUCTION
Magnetic resonance imaging (MRI) of the sacrum ordered for vague low back pain 
and tail bone pain was seen with some frequency at our institution over the last 
decade and with little evidence on its clinical value as subjectively reported by our 
radiologists. The American College of Radiology (ACR) Appropriateness Criteria does 
not include sacrum imaging in its reviews for low back pain indication[1]. The ACR 
Appropriateness Criteria does however recommend sacral MR imaging in patients 
with chronic low back pain, symptoms of inflammatory arthropathy, and negative or 
equivocal radiographs[2]. Recommendations from the American College of Physicians 
and the American Pain Society also state that imaging should not be obtained in 
uncomplicated back pain without neurologic symptoms unless history or physical 
examination suggest a specific underlying etiology[3]. In fact, increases in imaging in 
low back pain have been associated with increases in procedures for low back pain 
without improvement in outcomes—a finding highly suggestive of overutilization[4,
5]. Coccydynia (or tail bone pain) has many similar underlying etiologies to low back 
pain, including muscular, post traumatic, and degenerative etiologies[6,7]. Treatment 
options also bear similarity to those available in patients with low back pain, including 
surgical and local therapeutic options based on the underlying pathology[6,8]. 
However, conservative treatments including physical therapies are effective 
treatments and often the most appropriate therapy in patients affected by these 
conditions[6,8,9].

While adherence to guidelines recommending physical therapy in low back pain 
can decrease long term health care costs and unnecessary procedures, it has also been 
postulated that up to 5% of low back pain suffers could have some degree of inflam-
matory arthropathy[9,10]. The clinicians ordering these exams might want to exclude a 
serious and clinically meaningful diagnosis.

It is thus clear that a specific systematic review of these orders in the setting of low 
back pain would be of use to determine the true value of this imaging order and 
examination in the clinical practice. Literature on the usefulness of these orders in the 
absence of known recent trauma, infection or neoplastic etiologies is currently lacking, 
resulting in an interest in determining if these orders contribute to a meaningful 
alteration of the patient care. This project was a quality improvement and practice 
management project, which entailed retrospective imaging and electronic patient chart 
reviews, focused provider education and post-intervention assessment to evaluate the 
impact of such procedures.

METHODLOGY
Problem assessment and pre-intervention analysis
Sacrum MRI orders and examinations at our institution from 2013-2017 were 
retrospectively reviewed. Sacrum MR orders were identified through the PACS 
(picture archiving and communications system, Mckesson, Alpharetta, GA, United 
States), identifying 322 unique patients with sacrum MRI orders over this time period.
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Orders for already known diagnosis of inflammatory arthritis, concern for infection 
(osteomyelitis), known or suspected tumor, recent trauma (< 4 wk) and concern for 
occult fracture were excluded from further review, leaving 98 studies performed over 
this time period. All studies had an indication of low back pain and/or tail bone pain 
as described by the ordering physician/provider without indicating specific suspected 
etiology of pain.

Imaging, radiology reports, and patient charts were reviewed by a radiology 
resident and/or musculoskeletal imaging fellow for included patients to evaluate for 
major, minor, and incidental findings, as well as major or minor impact on the patient 
diagnosis and care. Major findings were defined as those that may have been a cause 
of patient’s pain and could potentially be acted upon, particularly inflammatory 
spondyloarthropathy. Minor findings were findings felt to be unlikely the cause of 
patient’s symptoms, routine degenerative changes without evidence of inflammation, 
or seen on concurrent exam. Incidental findings were felt not to be related to patient’s 
symptoms and/or would be better evaluated by a different exam and/or modality of 
imaging. MRIs positive for major findings were reviewed by two expert subspecialty 
musculoskeletal radiologists with 4 and 10 years of post-fellowship attending ex-
perience.

Root cause analysis
The current process map for patients who present to their clinicians with low back 
pain and/or tail bone pain was evaluated with electronic chart reviews. Ordering 
providers were from multiple different clinics in the hospital system. Imaging 
evaluation usually started with lumbar spine, sacral or sacroiliac (SI) joint or pelvic X-
rays. The interpreting radiologist qualitatively described degenerative findings of the 
spine, SI joints or hip joints and/or chronic pelvic enthesophytes of trochanters and 
ischial tuberosities, all common findings. Sacrum MRIs were then ordered for further 
evaluation for many reasons including chronic but increasing low back/tail bone 
symptoms, partially obscured sacrum on radiographs due to bowel shadows, psycho-
logical factors, no response to initial conservative treatment, imaging prior to caudal 
blocks, and lack of defined appropriateness criteria for tail bone pain. It was 
determined that the strategy that would most likely impact the patient care would 
involve presentation of results of the above retrospective imaging and chart reviews 
with focused teaching of the referring clinicians who ordered most of these examin-
ations.

Interventions
The results were tabulated with frequencies of findings identified from the imaging 
and chart reviews, completed in June 2018. Impact on patient care was inferred from 
the electronic chart reviews, treatments patients received and their follow-up 
procedures. Powerpoint (Microsoft, Redwood, Seattle) presentations were generated 
on preliminary findings and presented at the department meeting of family medicine 
in April 2018. The presentations were also distributed to the clinicians at the care 
centers ordering most of these examinations as continuing education.

Post-intervention analysis
Finally, sacrum MRIs were again identified through the same methods over a 3-mo 
period after the distribution of the teaching materials, and the results were tabulated.

Statistical analysis
The frequencies were tabulated as percentages. No P values were generated due to 
clearly successful intervention.

RESULTS
Frequency and distribution of MRI findings
There were 98 MRIs of the sacrum that met the inclusion criteria. The included 
patients were 65% female, with a mean 48.1 years of age. All included studies were 
non-contrast examinations. Majority of cases (85/98) had incidental findings including 
lumbar spine degeneration (often seen on concurrently performed lumbar spine MRIs, 
which were performed in 65 of the 98 studies) and incidental visceral findings in the 
pelvis such as incidental uterine fibroids and partially visualized renal lesions.
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Figure 1 Axial T1 and STIR images demonstrate bilateral sacroiliac joint edema and irregularity consistent with sacroiliitis, considered a 
major change in diagnosis. These inflammatory changes resulted in no changes to management in this patient who eventually underwent microdiscectomy for 
disc extrusion seen on concurrent lumbar spine magnetic resonance. A: Axial T1 image; B:  STIR image.

Figure 2 Axial T1 and coronal STIR images demonstrate mild bilateral sacroiliac joint degeneration. This patient was also noted to have 
incidentally noted lower lumbar spine degeneration, for which he subsequently underwent a dedicated lumbar spine magnetic resonance. A: Axial T1 image; B: 
Coronal STIR image.

Frequency of change in diagnosis and management
Two patients had a major change in diagnosis based on Sacral MR findings, one with 
acute SI inflammation and one with chronic inflammation. Forty-three patients had 
minor findings such as SI degenerative disease, Tarlov cysts, or old post-traumatic 
changes of the sacrum/coccyx. Of these patients with changes in diagnosis, 12 patients 
had minor changes in management, which included surgical referrals for degenerative 
disease and further imaging of incidental or minor findings. No major changes in 
management occurred as a result these examinations (Figure 1-3).

Cost of sacrum MRIs
At the above rate, based on current charges for sacrum MRI examination at our 
institution ($4900 per MRI sacrum without contrast), patients were charged a total of 
$480200 for two major findings, no major changes in management, and only 12 minor 
changes in management. This doesn’t include costs of their travel times, parking, time 
away from work, increased clinic visits for management of minor or incidental 
findings, patient anxiety and discomfort from MRIs, etc.

Post-intervention results
Post-intervention, during 3-mo follow-up, only 1 study meeting the inclusion criteria 
had been ordered and this was also negative for major or minor findings or any 
changes in management. This is less than the expected 2 exams per month average 
over the duration of the pre-intervention period, suggesting a positive impact on 
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Figure 3 Axial STIR image demonstrates an incidentally noted small left ovarian cyst and borderline enlarged right external iliac lymph 
nodes in this reproductive age patient with an underlying systemic illness. No musculoskeletal abnormalities were present on her exam.

Figure 4 Number of sacral magnetic resonance examinations performed per year during the retrospective review followed by 3 mo post 
intervention. MR: Magnetic resonance.

clinician ordering patterns. We hope to add this in the decision support software used 
by the ordering physicians at our institute with best practice alerts if there is no history 
of known tumor, recent trauma, infection, or spondyloarthritis (Figure 4).

DISCUSSION
Sacrum MRI at our institution was overall found to be an inefficient method of 
diagnosis of low back or tailbone pain, not lending itself to cost effectiveness or 
significant impact on patient care. This further strengthens the argument that 
advanced imaging should be avoided in favor of conservative therapies in patients 
with vague low back pain without neurologic symptoms or other clinical red flags 
(such as recent trauma or malignancy)[7,8]. Physician education led to at least a short-
term decrease in frequency of these orders by approximately 83%, effectively saving 
$24500 over a 3-mo time period. In future, similar studies at other institutions may be 
helpful to confirm minimal, if any utility of sacral MR imaging in low back and/or tail 
bone pain.

CONCLUSION
Applications
Our findings add to the literature supporting clinician decision making when deciding 
to pursue conservative therapies in patients with low back or tail bone pain prior to 
imaging, as well as supporting literature which indicates this reduces health care cost. 
Additionally, our project supports the utility of clinician education and communi-
cation to improve hospital system quality of care and resource utilization.
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Limitations
Due to the nature of this retrospective review, we couldn’t evaluate the referring 
physician or patient factors driving the need for sacrum MRI examinations during 
their management, or the satisfaction they obtained from the positive or negative 
results. The negative predictive value of such examinations may also play a role in the 
alleviation of patient concerns of something unknown or significant that may be 
causing their symptoms. Eliminating redundant procedures and unnecessary 
diagnostic services, such as costly advanced imaging examinations is however in line 
with the strategy of best practice management while simultaneously decreasing health 
care costs and increasing patient care quality and medical efficiency.

Further research
Future research is needed to confirm similar lack of changes in clinical management 
based on sacral MRI in additional institutions. Furthermore, long term analysis of 
clinician response to education is needed as this may have a dampened effect over 
time.
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