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Course Objectives

« Identify basic imaging studies used for the
diagnosis of pain disorders

« Describe the clinical utility and limitations of such
studies for the differential diagnosis of pain
pathologies

+ Explain strategies to enhance the clinical yield of
imaging studies

When More Medicine is Less

= Nine United States specialty societies representing 374,000
physicians developed lsts of Five Things Physicians and Patients

Should Question

[

Choosing Wisely
(Initiative of ABIM F

= Not only are many procedures unnecessary,
some are actually harmful and can lead to
mistaken diagnosis or endless rounds of
follow-up testing when nothing is wrong.

= “Over testing and over treating is harming
people and unethical.”
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Medical Necessity of Imaging for LBP

« Low back pain s the fifth most common reason for all
physician visits.
= Don't do imaging for low back pain within the first six weeks,
unless red flags are present
~ Red flags include, but are not limited to, severe or
progressive neurological deficits or when serious
Underlying conditions such as osteomyelltis are
suspected. Imaging of the lower spine before six weeks
oes not improve outcomes, but does increase costs.

MRIs and CT Scans for Headaches

*Don't do imaging for uncomplicated headache.
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Choosing Wisely Update

=72 societies and 17 community groups have
joined the initiative

= Over 450 recommendations (over 66 lists)

= Hundreds of potentially unnecessary medical
tests and treatments have been identified to date

= Several societies have released 2 and 3 lists

= Estimated 5 billion in potential savings for
unnecessary testing

* 400 main stream articles/20,000 blogs or Pt
stories about unnecessary tests or treatments

Choosing Wisely Update (cont’d)



http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_AAAAI.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_Acad_Fam_Phys.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_Coll_Cardio.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_College_Phys.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_Coll_Radiology.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_AGA.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_Soc_Clin_Onc.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_Soc_Neph.pdf
http://choosingwisely.org/wp-content/uploads/2012/04/5things_12_factsheet_Amer_Soc_Nuc_Cardio.pdf
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Most Important Tools for
Differential Diagnosis...

- History
- Clinical Examination

« Experience of Clinician

Adverse Factors Affecting Physical Diagnosis

= Limitations of time
— Volume of patients may limit face-to-face time with clinician
—~ Reimbursements tend to devalue clinical component
= Reliance upon technology
~MRI shows disc herniations so that must be the cause of the
patient's neck pain.
= Clinical experience
— Has the clinician evaluated patients with similar symptoms before

MRI—Magnetic Resonance Imaging

* Uses a powerful magnetic field to align the hydrogen atoms in water in the body. Radio
Hogeonty (RF el ars used 5 Gherees hychogen s (proions) Whan g et 9
tumed off, energy is released as the protons retur o their resting state. This energy is
recorded by the scanner. The position of protons in the body can be determined by
applying agditional magnetc el (using gradent i) during he scan,which alows
an'image of the body to be

. yp " body by changing the parameters
on the scanner. Diseased tissue, such as tumors, can be detected because the protons
in diferent tissues retun to thei equilirium state at diferent rates.
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* On a T2-weighted scan, water- and fluid-containing tissues are
bright and fat-containing tissues are dark, the reverse is true for T4

» Damaged tissue tends to develop edema, which makes a
T2-weighted sequence sensitive for pathology

Nerve Root Compression

Putting Knowledge to the Test...

Surgical or non-surgical?
Axial back pain without
radicular symptoms

Which patient is suffering from
severe chronic low back pain?

Clinical Pearl

MRI may demonstrate disc compression of a

nerve,but curenttechnology dges not descrbe
nflammation of @ nerve (radicae)

low back pain?

clinically relevant

Which patient is suffering from severe chronic

While providing valuable structural, they do
not necessarily reflect whether a pathology is

Clinical Pearl (cont’d)

Facet joint inflammation

The individual reading the MRI or other imaging study is often not clinically
familiar with the patient
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Profound L&/S1 facet
inflammation

Significant bone marrow edema L3L4
‘Complex synovial cyst into
the IVF and spinal canal

Clinical Pearl (cont’d) CoE Y Tobrs o ander to crvical WA MRI of the lumbar spine in people without back pain.

The Use of Lumbar Spine Magnetic Resonance Imaging
Eastern China: Appropriateness and Related Factors.

MRI examination of the lumbar spine, many people without back pain have

, Ghinato
disc bulges or protrusions but not exirusions. Given ihe high prevalence of these esigao e sprepiseness o m%a F% msﬁ‘ (Erom ey =10
findings and of back pain, the discovery by MR of bulges or protrusions in people o 100 o) ot o M e et
with low back pain may frequently be coincidental. Tohosplas
(- Thiny-six parcent of the 98 ssymptomatle sub/el;k.vs;:: n{m;'mnldbl}lc.l aa On/y 41.3% of all lumbar spine MR studies were
levels. With the results of the two readings average of the subjects had a
bulge at least one level, 27% had a protrusion, and 1% had an extrusion. Fmdm ’eﬂmepaﬁ';i’lf/’y csl/glgal%posu;ve %59,%5/5 .
38% had an abnormality of more than one intervertebral disc. gs of ; rer by ing P mba”spbe Is we[:
- Brachial plows s C5-T1 spinal nenve rcks regarded as clinically negative. Normal lumbar sp/ne is the
X ; o cami o most common diagnosis (32.7%) on lumbar spine MRIs,
* ifupper followed by lumbar disc bulging (26 2%) nd moar dise
fhehiood C8 or T1 Is mved
. T oot 8

herniation (15.0%)
) " e s T VS A R
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http://www.medcomstudios.com/
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146369
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The value of magnetic resonance imaging of the lumbar spine to

MRI of cervical intervertebral discs in
predict low-back pain in asymptomatic subjects

MRI of the lumbar spine in people without back pain. asymptomatic subjects

- u (46%) had never low back pain MRIs were not predictive of the development or duration of low-back pain. )
+ 123 subjects (83%) with moderate to severe desiccation of one or more discs Individuals with the longest duration of low-back pain did not have the greatest o7 asymptomatic subjects evaluated by cenvical MIR|
+ 83 (569%) with los of cisc height

+ Frequency of all degenerative findings increased linearly with age
degree of anatomical abnormality on prior scans. Clinical correlation is essential to quency ed 9 ly g

+ Disc degeneration was the most common observation
determine the importance of abnormalities on magnetic resonance images. + 17% males / 12% females in their twenties

- 86% male / 89% females over 60 years of age

48 subjects (32%) had at least one disc protrusion
9(6%) had one or more disc extrusions *

7 asymptomatic individuals with no history of back pain underwent magne + Significant differences in frequency between genders for posterior
Armed with a iteresting application of the Jarvk dta, when includin th epidemiolocal e o D e e ematity disc protrusion and foraminal stenosis
" s group of a disc or of the spinal canal. In the current study, we investigated whether the findings + 7.6% of subjects over 50 were identified as having cord compression
olldpresciptons,phsicl terepyand epeatiectons. ety utliation may on the scans of the lumbar spine that had boen made in 1989 predicted the development

of low-back pain in these asymptomatic subjects.

! R R s R —
Over Reliance Upon Technology Miscellaneous Consideration MRA—Magnetic Resonance Angiography
* Generate pictures of the artries i order o evaluate
“Among workers with LBP, early MRI is not associated o flowrelated enbancement o use ot contras
with better health outcomes and is associated with = MRA s often used to evaluate the arteries of the neck
increased likelihood of disability and its duration.” grr‘tgnbeg‘%rme th?ra(gc and abdominal aorta, the renal

Inflammation of a nerve root is quite painful and does not
show up on an MRI or other imaging studies Gravs, Janessa M, Fullan-Kahos, Dsborsh; Jarik, Jeficey G. Frankin, st a

e i i s it Dl Quiiiiss
et Gt Sane- (1811617 887 August 15,2015

fMRI Diffusor Tensor Imaging dMRI CT—Computed Tomography

» Earlier referred to as CAT (computed axial tomography) scan, employs

+ To see how well fMRI could do at + Maps diffusion process of molecules

Maps diffusion process o tomography. Digital geometry processing is used to generate a 3D image of

measuring pain, the authors evaluated (water) i biologieal tissues the inside of an object from a large series of 2D x-rays images taken around a
n IMRI-based measure of pain intensity + Provides the abilty to visuaiize single axis of rotation

across four studies with 114 total healthy anatomical connections between * Has become the gold standard for diagnosis of a large number of different

participants iterent part of the brain Giseases or pathologies

+ Combined with IMRI (DIMRI) may be
able to generate images of neuronal
activation of the brain

* The authors felt that it may be possible
to assess and differentiate pain through
an fMRI scan



http://journals.lww.com/spinejournal/Abstract/2012/08150/Early_Imaging_for_Acute_Low_Back_Pain__One_Year.13.aspx
http://www.nejm.org/doi/full/10.1056/NEJMoa1204471
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CT—Advantages Over Traditional Radiography CT with 3D Reconstruction

= CT completely eliminates the superimposition of images of structures
outside the area of interest

= Since CT inherently demonstrates high-contrast resolution,
differences between tissues that differ in physical density by less
than 1% can be distinguished

* Defafrom a single CT maging plocedure can be viewed as images

X-ray vs CT

CT Myelogram Bone Scan Bone Scan
eioaraphy ioeing acioarophi comtast mt the spinar canal (3575 o hels humnate = Anuclear scanning test that can identify areas of new bone S:gggﬁ“;g,ggﬂuz;‘pgﬁggg;";g;'ge patient. After 2:5 hours, a gamma
the spinal canal, cord, and nerve roots during imaging, particularly sensitive at detecting growth or destruction. It can be done to evaluate damage to the b i i h \
‘small hemiations resulting in root compression bones, find cancer that has spread (metastasized) to the bones, = Abnormalities are identified by *hot spots” and “cold spots™
= Often ordered by surgeons for operative planning or as a substitute for MRI imaging for and monitor conditions that can affect the bones (including —Hot—accumulation of tracer caused by a fracture that is healing, bone
patients who cannot have an MRI infection and trauma) cancer, a bone infection or a disease of abnormal bone metabolism

+ Abone scan can often find a pathology days to months earlier —Cold—certain type of cancer (such as multiple myeloma) or bone infarction

than a regular X-ray test




Ultrasound

Take Home Message

* The reliability or the clinical of any
is never 100%
= The studies themselves may be deficient i that particular clinical
situation
—Inadequately structured for that particular patient
— Adversely effected by other influences (technical considerations)

= Objective clinical examination findings should not be dismissed
based solely upon negative test resilts

p

= Ultrasound is cyclic sound pressure with a frequency greater than the upper
limit of human hearing

= Can capture size and structure of anatomical structures or pathological
lesions in real time

AC Joint njection

‘Thickened plantar
fascia insertion

Handheld Technology

= Handheld diagnostic ultrasound
—Black and white anatomic and
color-coded blood flow images
in real-time

~Heart, abdominal organs, urinary

bladder and will provide insights in
areas of Ob/Gyn, pleural fiuid, motion

detection and pedatrics as




