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  Pref ace   

 About a year ago, a patient walked into my offi ce with a history of having under-
gone a one-sided four-level radiofrequency procedure for lumbar facet joint pain. 
When asked, he said that he had never had a medial branch block or a facet joint 
injection prior to the radiofrequency procedure. He had never even  heard  of a pain 
diary. The four-level radiofrequency rhizotomy procedure had taken approximately 
15–20 min to complete and of course it did not help him at all. In the twenty-fi rst 
century, I wondered how this could have happened. How could the standards of 
evidence-based medicine be so willfully disregarded? Was it expedience, ignorance, 
or both? And to make matters more troubling, and what will likely come as no sur-
prise to the reader, is that his case is not unique in having been substandard of care. 
Further, when put to the test, all too many doctors don’t know when they are practic-
ing evidence-based medicine and when they are practicing out of simple dogma. 
Certainly there are times when evidence-based medicine does not have an answer to 
our patients’ needs or when the answer is not in our patients’ interests, but in these 
times, it is our duty to explain to our patients what treatments are evidence based 
and what treatments are being offered from clinical experience, anecdotal evidence, 
or even dogma. 

 Years ago, my colleague Dr. Joseph Herrera and I launched an interdisciplinary 
journal called  Current Reviews in Musculoskeletal Medicine.  The purpose of this 
journal was to provide a platform that would help distill the different specialties’ 
literature in order to provide a uniform set of guidelines for patients with various 
musculoskeletal disorders. The purpose, to put it another way, was to help move us 
closer to a day when no matter what doctor you walked into—a rheumatologist, 
neurologist, orthopedist, physiatrist, internist, or neurosurgeon—the care for any 
given musculoskeletal problem would follow the same algorithm. The journal is 
still in service towards this goal and there are many other platforms as well. It will 
come as no surprise to the reader that we are still a long way off from this lofty but 
ultimately, hopefully, obtainable goal. 

 If you treat patients with lower back pain or lumbosacral radiculopathies 
(e.g., sciatica), then you know that your patients will see different diagnostic and 
treatment paradigms depending on what doctor’s offi ce they happen to walk into. 
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Sometimes this breakdown occurs along specialities with interventional pain man-
agement doctors being more likely to inject, surgeons being more likely to operate, 
neurologists being more likely to medicate, and family practice doctors being more 
likely to send patients to physical therapy. Sometimes the disparity in care is within 
one’s own specialty and this disparity sometimes seemingly lacks rhyme or reason. 
For example, the doctor who performed the four-level radiofrequency rhizotomy on 
my patient without ever having performed a diagnostic block—the same doctor 
who performed this four-level rhizotomy tour de force in 15–20 min—is in my 
specialty of physiatry. How do we explain that and, more importantly, how do we 
stop things like that from happening in the future? 

 Medicine remains a mix of science and art. As physicians, we all try to stay in the 
science as much as we can, but sometimes the data points simply aren’t there, or are 
confl icting, for a particular patient’s multifaceted problem and so we get pulled into 
the art of medicine. Every patient deserves a specifi c diagnostic and treatment algo-
rithm that fi ts his or her particular needs in a particular given situation. It is fair and 
appropriate that as healthcare providers, we should all have our individual styles 
and techniques. Having said that, there needs to be a common base of understood 
and accepted knowledge we all pull from. With the journal, Dr. Herrera and I tried 
to offer that for a range of musculoskeletal problems. With this book, I try in as suc-
cinct a form as possible to articulate the evidence-based paradigms for treating 
common spinal pathologies. In the end, whether a patient walks into the offi ce of a 
neurologist, neurosurgeon, physiatrist, internist, family practitioner, anesthesiolo-
gist, orthopedist, or rheumatologist, that patient’s problem should be treated and 
approached in a similar fashion, and when that fashion is deviated from, there 
should be a reason. 

 After reading  Non-operative Treatment of the Lumbar Spine , when you see a 
patient with a lumbar spine pathology causing back or leg pain, the reader should 
know what the research tells us and what it doesn’t tell us. The physician reader 
should know—we should all know—when we are acting with our feet fi rmly in 
scientifi c data and when we are treating patients from dogma or clinical intuition. 
Dogma and intuition has its place, of course, but we should know and be able to 
distinguish dogma from fact, science from intuition. Knowing this removes the fear 
and insecurity from what we do, and it allows us to provide the confi dent, consis-
tent, excellent care that our patients deserve. Let’s get started.  

Preface
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     Chapter 1   
 Clinical Anatomy of the Lumbosacral Spine       

               A chapter  on   clinical anatomy of the lumbosacral spine in a book like this can be 
challenging. On the one hand, if you don’t already know that there are fi ve lumbar 
vertebrae in the lumbar spine, then you are reading the wrong book. On the other 
hand, if you do know that the L5 dorsal ramus is much longer than the other dorsal 
rami in the lumbar spine and that it runs along the groove between the sacral ala and 
the root of the S1 superior articular process [ 1 ], then this information will help you 
with a radiofrequency rhizotomy procedure (which is important if this is a proce-
dure you perform) but not much else. In this chapter, we will attempt to thread that 
needle, to provide pertinent, high-yield clinical anatomy needed to diagnose and 
treat pathologies of the lumbar spine without delving into the surgical anatomy 
needed to perform complex procedures. 

     The Spine 

  Whether   you are a physician thinking of the spine or a physician explaining the 
spine to your patient, it is helpful to think of the spine as similar to a mast on a 
sailboat. The bones, of course, are the mast. The muscles, tendons, and ligaments 
attaching to the spine are the riggings that attach to the mast. If a mast on a sailboat 
is not supported by the riggings, then the mast will fall over. The mast, in the end, 
cannot support its own weight and so it relies on all of the ropes that attach to it to 
unload it. Similarly, the human spine cannot support its own weight. Therefore, the 
spine relies on all of the muscles, tendons, and ligaments that attach to it in order to 
unload the spine so that it can function optimally and stay upright [ 2 ]. This is the 
reason that stretching and strengthening the lumbar stabilizing muscles are so 
important in treating the back and preventing subsequent injury. The lumbar stabi-
lizing muscles support the spine, and if they are weak, imbalanced, or not inte-
grated maximally, then the spine will experience unnecessary stress and premature 
degeneration.   
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      Bones 

 The  bones      of the lumbar spine serve three basic functions. They bear the weight of the 
spine, protect the neural elements traversing the spinal canal, and they articulate to pro-
vide for a great range of movements (fl exion, extension, rotation). There are fi ve lumbar 
vertebrae and the fi fth lumbar veretbra articulates with the sacrum (Fig.  1.1 ). The lowest 
two lumbar segments, the L4–L5 and the L5–S1, in part because of the biomechanics 
of the natural lumbar lordosis, support the most weight of the spine and therefore are the 
most prone to suffering injuries and general degenerative changes [ 3 ,  4 ]. On the sides of 
the vertebral bodies are  the   facet joints (technically and more precisely termed zyg-
apophyseal joints). The  facet joints   are synovial joints. These synovial joints are hinge 
joints that allow for fl exion and resist extension and rotation (Fig.  1.2 )   .

     The  sacrum    is   a large triangular bone with fi ve fused segments. At the bottom of 
the sacrum is the coccyx (tail). When a person sits, she puts pressure on the sacrococ-
cygeal junction. The sacrum  translates   the forces of the upper bodies to the legs via 
the sacroiliac joint. There is some degree of controversy as to the precise nature of 
the sacroiliac joint itself. Part of the sacroiliac joint contains cartilage and resembles 
a synovial joint. Part of the sacroiliac joint is a  syndesmosis  , which is a joining of 
two bones that does not satisfy the anatomic defi nition of a synovial joint. In the end, 

Side
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Intervertebral
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  Fig. 1.1    Schematic depiction  of   the lumbosacral spine with lumbar vertebrae numbering 
nomenclature       
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what can be said is that the sacroiliac joint is a tough, fi brous, stable joint that has 
some limited but important movement [ 5 ].     

      Intervertebral Discs 

 Between each lumbar  vertebra     , and between the L5 and the S1 bones, is an interver-
tebral disc (Fig.  1.3 ). It is helpful to think of the intervertebral disc as similar to a 
jelly donut. There is the inner jelly called the  nucleus pulposus  . The  nucleus pulpo-
sus   is composed of type II collagen and a mucoprotein gel with numerous proteins 
with pro-infl ammatory properties [ 6 ]. The  nucleus pulposus   provides the cushion-
ing of the disc [ 7 ]. The crust of the disc is called the  annulus fi brosus  . The  annulus 
fi brosus   is a tough, fi brous cartilage composed of type I collagen that provides the 
stability of the disc. In the outer third of the annulus fi brosus, and sometimes the 
outer 2/3 of the  annulus fi brosus  , there are sensory nerve fi bers [ 8 ]. This is a particu-
larly important fact when considering discogenic lower back pain in which a tear 
extends from the nucleus pulposus to the outer third or two thirds of the annulus 
fi brosus. This tear allows the proteins with infl ammatory properties to reach the 
nerve fi bers, which in turn are capable of causing pain [ 9 ]. This will naturally be 
discussed in detail in the chapter on discogenic lower back pain.  

  Fig. 1.2    Schematic 
depiction of the 
lumbosacral spine  with 
  facet joints identifi ed       

 

   Intervertebral Discs



6

           Muscles, Tendons, and Ligaments 

 There  are            many interconnected muscles, tendons, and ligaments (Fig.  1.4 ). The  ante-
rior longitudinal ligament   runs along the ventral aspect of the lumbar vertebral bodies 
and discs and limits extension. The  posterior longitudinal ligament   runs along the 
posterior surface of the vertebral bodies and discs and limits fl exion. The  ligamentum 
fl avum   is a large ligament that forms the posterior wall of the vertebral canal [ 10 ]. 
When this ligament becomes arthritic, it sometimes hypertrophies and/or buckles 
contributing to spinal stenosis. The  iliolumbar ligament   connects from the tip of the 
L5 transverse process to the iliac crest, helping to stabilize the lumbosacral segment.

   The muscles of the lumbar spine fl ex, extend, and rotate the spine. Perhaps some-
what counterintuitive, the fl exors and rotators of the spine are as – or perhaps more – 
important to the stability of the spine as the extensors. The  transverse abdominis  , 
 oblique muscles  , and  rectus abdominis   provide critical stability for the spine and are 
the muscles that typically provide the most strengthening in lumbar stabilization 
exercises. Also important are the  multifi di   and  rotators   muscles which span several 
levels and are responsible for segmental stability and motion as well as providing 
proprioceptive feedback [ 11 ]. 

 The  iliopsoas muscle   is actually a combination of the iliacus and the psoas 
 muscles. These muscles are distinct in the abdomen where they arise but run together 
at their attachment at the lesser trochanter of the femur. The  iliopsoas   is one of the 
strongest skeletal muscles in the body and a powerful fl exor of the hip. The psoas 
muscle originates from the transverse processes of the T12 through L5 vertebral 
segments [ 12 ]. As such, when this muscle is tight, it pulls the lumbar spine forward 
and contributes signifi cantly to increased stress on the lumbar spine. Most exercise 
programs for lumbar problems involve stretching  exercise   for the iliopsoas muscle.      

Annulus fibrosus

Nucleus
pulposus

Vertebral
body

Intervertebral
disc

Lateral view

  Fig. 1.3    Schematic depiction of the lumbar intervertebral disc, including the annulus  fi brosis   and 
 nucleus pulpous  , and the disc’s relationship with the adjacent vertebral bodies       
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      Nerves 

    The  spinal      cord  usually   tapers at the L1 or L2 level at which point it is called the 
 conus medullaris   (Fig.  1.5 ). Sometimes this tapering occurs as high as T12 or as low 
as L3. At the tapering of the spinal cord, the nerve roots taper out and continue infe-
riorly within the spinal canal at which point it is called the  cauda equina  .    The nerves 
exit the spine via the intervertebral foramen. In the lumbar spine, the spinal nerve 

Psoas
major

Iliacus

Tensor
fasciae

latae

Iliotibial
tract

  Fig. 1.4    Schematic 
depiction of the 
lumbosacral and  pelvis 
  with several major 
muscles, including the 
major hip fl exors depicted       

 

   Nerves
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exits below the corresponding vertebral body such that the L4 spine nerve exits via 
the L4–L5 intervertebral foramina and the L5 spinal nerve exits via the L5–S1 inter-
vertebral foramina [ 13 ]. The spinal nerve itself is made up of spinal roots which in 
turn originate from the dorsal column carrying the sensory fi bers and the ventral 
column which carries the motor fi bers. Upon exiting the vertebral foramen, the spi-
nal nerve combines with other nerves via the lumbosacral plexus which then give 
rise to the peripheral nerves. The largest single nerve in the body is the  sciatic nerve   
and this nerve also originates out of the lumbosacral plexus receiving input from the 
L4 through S3 segments [ 14 ].  

       Vascular 

 The  blood      supply of the spinal cord is accomplished by multiple vessels and exten-
sive collateral supply. Some of the notable arteries include the anterior spinal artery 
which supplies the anterior two thirds of the spinal cord and paired posterior spinal 
arteries which supply the posterior third of the spinal cord. The lateral columns of 
the spinal cord are supplied by  arterial vasocorona  , which are anastomoses between 
the spinal arteries. This vascular supply is reinforced by segmental arteries which 
are also referred to as  radicular arteries   [ 15 ]. Venous drainage is accomplished via 
anterior and posterior spinal veins as well as anterior and posterior radicular veins 
which largely follow the arterial supply [ 16 ]. 

 An important and considered dominant segmental artery (or radicular artery) is 
called the  Artery of Adamkiewicz   which traditionally was thought to enter via the 
left L3 intervertebral foramen. However, as research has repeatedly shown, its ori-
gin and side are highly variable [ 17 ,  18 , 19]. In considering spinal procedures, this 
artery  becomes   an important anatomical consideration as obstruction of this artery 
can lead to signifi cant compromise to the blood supply of the spinal cord (Fig.  1.6 ). 

L4

L5

S1

Facet joint

Spinous
process

Spinal nerve

Foramen for
spinal nerve

Sacrum

Lumbar
vertebra

Lumbar
vertebra

Disc

  Fig. 1.5    Schematic 
depiction of the lumbar 
spine  with   spinal nerves 
represented as they exit 
through the intervertebral 
foramina formed by the 
intervertebral disc, 
vertebral bodies, and the 
facet joints       
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  Fig. 1.6    Schematic representation of the arterial supply of the spinal cord and its anatomical rela-
tionship  to   the adjacent structures, specifi cally the intervertebral foramina       
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     Chapter 2   
 Lower Back Pain: An Overview of the Most 
Common Causes       

               When  discussing   the causes of lower back pain, it is important to make a distinction 
between acute, subacute, and chronic lower back pain.  Acute lower back pain   refers 
to lower back pain that lasts less than 4 weeks.  Subacute lower back pain   refers to 
lower back pain that lasts from 4 to 12 weeks.  Chronic lower back pain   is lower 
back pain lasting 12 weeks or longer. 

  By defi nition,  acute lower back pain   is self-limited. Because it lasts so little time, 
it is generally less well studied than chronic lower back pain. There are a multitude 
of potential causes of acute lower back pain. The most common causes are thought 
to be muscle strains, ligament sprains, and tendonitis. However, sometimes spinal 
causes likely also occur and simply heal in a quick time frame. Because the acute 
lower back pain is so short lived, it is extremely hard to study both in terms of a 
diagnosis and also in terms of treatment. Imagine the study that would be required 
to evaluate the effectiveness of  ibuprofen   for shortening the duration of acute lower 
back pain. First, patients would have to be enrolled and randomized immediately 
into the study before the pain resolved on its own. Second, the number of patients 
required to witness a difference in clinical response to treatment as opposed to pla-
cebo (where the duration being evaluated may be as little as a day of pain) would be 
huge. And, at the end of it, when the pain is going to resolve anyway, there is not a 
lot of enthusiasm to run such a large study.  

   Subacute and  chronic lower back pain      typically behaves in the same way. The 
distinction between subacute and chronic pain has largely been made for academic 
purposes. By the time pain lasts 3 months, it generally needs help to make it go 
away and it is therefore much more important and easy to study. Because subacute 
lower back pain behaves so similarly to chronic lower back pain, we will consider 
them together but should remember that the studies we discuss in this chapter are 
really on chronic lower back pain and not subacute lower back pain.   

  What follows now is a brief survey of the most  common   causes of lower back 
pain. Each cause will be dealt with in more detail in their respective chapters, but for 
the purpose of providing context and perspective, they will be surveyed here. There 
are three most common causes of chronic lower back pain. The most common cause 
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is  discogenic lower back pain   [ 1 ]. Recall from chapter one that the  nucleus pulposus   
is fi lled with proteins with infl ammatory properties and that the outer third (and 
sometimes outer two thirds) of the  annulus fi brosus   contains nerve fi bers. In  disco-
genic lower back pain  , a tear occurs from the  nucleus pulposus   extending out to the 
outer third or two thirds of the annulus fi brosus [ 2 ]. This tear allows the proteins 
with infl ammatory properties to extravasate out to the nerve fi bers, which can irri-
tate those fi bers and cause pain. 

  The second most common cause of chronic lower  back   pain is facet joint pain 
[ 3 ]. The facet joints are synovial joints and are similar to the other synovial joints 
in the body. The facet joints (properly termed zygapophyseal joints) can be injured 
in a number of ways [ 4 ,  5 ]. The capsule of the joint can be torn and the cartilage can 
degenerate. These changes can lead to infl ammation within the joint which leads to 
pain.  

  The third most common cause of chronic lower back  pain   is the sacroiliac (SI) 
joint [ 6 ,  7 ]. The sacroiliac joint can become painful because of altered biomechan-
ics, trauma, or degenerative changes. The pain ultimately comes because of infl am-
mation within the joint.  

   Spondylolisthesis   is another cause of chronic lower back pain. Spondylolisthesis 
refers to when the bones have slipped in relation to one another. This slippage can 
lead to irritation and infl ammation, which can lead to pain [ 8 ].   

   A lumbar  radiculopathy      occurs when the nerves exiting the spine become 
infl amed. This can occur for a number of reasons. A  herniated disc   can cause infl am-
mation around a nerve root. Bony  spinal stenosis   can also lead to infl ammation 
around the nerve root. Lumbar radiculopathies typically cause buttock and leg pain 
but not lower back pain, per se [ 9 ]. However, lower back pain and lumbar radicu-
lopathies often coexist because the same arthritic facet joint that develops a bone 
spur and causes lower back pain may also create foraminal stenosis and infl ame a 
nerve root leading to a lumbar radiculopathy .      
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     Chapter 3   
 Treatment of Acute Lower Back Pain       

               Acute lower  back   by defi nition is self-limited, lasting less than 4 weeks. While 
acute lower back pain may last up to 4 weeks, in fact it often only lasts less than 1 or 
2 weeks. Because of its short duration and relative benign nature, acute lower back 
pain has received much less attention in the medical literature than chronic lower 
back pain. There are two very good reasons for this. First, it is very diffi cult to study 
something that is only going to last four weeks at most. To measure the effective-
ness of any particular intervention would require massive amounts of patients in a 
study in order to detect whether that intervention was effective. Second, because of 
its limited duration, testing and treatments are of limited value. Diagnostic testing 
is rarely performed [ 1 ]. Treatments are used to take away symptoms and ideally 
speed recovery, but invasive treatments tend to be avoided because, again, the pain 
is going to go away anyway [ 2 ]. 

 So understanding that the research is sparse in this arena, what is a physician to 
do when treating a patient who presents with acute lower back pain? 

  The  fi rst   thing to do with a patient with acute lower back pain is to make sure 
there are no red fl ag signs or symptoms. Red fl ag signs or symptoms may indicate a 
more serious underlying problem such as infection, fracture, spinal cord compres-
sion, or underlying cancer. See Table  3.1  for red fl ag signs and symptoms. Assuming 
no red fl ags, how does one approach a patient with acute lower back pain? 

   Doctors are often asked in training and in board examinations: What is the fi rst 
diagnostic thing you do when a patient comes in presenting with lower back pain? 
The answer is uniformly to take a comprehensive history and perform a thorough 
physical examination. After that, in a patient with simple acute lower back pain, no 
neurologic signs or symptoms and no red fl ag signs or symptoms, there is no need 
for diagnostic imaging studies. 
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 When considering treatment for acute lower back pain, the fi rst thing to gauge is the 
severity. If the severity is mild to moderate, then recommendations generally include: 

 Advice to stay active and continue to move but not to do activities that directly 
increases pain. 

    Ice      the lower back in the fi rst 48 h after an injury (20 min on, 20 min off) for a few 
times per day. Heat or ice, or a combination of both for symptom relief after that, 
with an emphasis on explaining to the patient that it really doesn’t “matter” 
which they use—heat or ice—as neither will affect the long-term duration of the 
pain and problem and so the patient should use whichever she feels helps her 
symptoms most.   

 Over-the-counter pain medications within recommended dosages and assuming no 
contraindications. 

 Discussion of the biomechanics of activities of daily living, including education of 
limiting sitting and proper lifting techniques. 

 A prescribed  topical   NSAID (such as  Flector patch  ,  Voltaren Gel  , of  Pennsaid  ) may 
be appropriate if the pain is felt to be due to a muscle strain, ligament sprain, or 
tendonitis. 

 The above recommendations are appropriate for most patients with acute lower 
back pain and may suffi ce for many patients. If the lower back pain is gauged to be 
moderate to severe, other interventions  may  be appropriate. Some prescription  non-
steroidal anti-infl ammatory drugs (NSAIDs)   are (ironically) often safer on the gas-
trointestinal system than over-the-counter NSAIDs and could be considered.   Muscle 
relaxers   could be considered, especially to help the patient sleep at night [ 3 ]. If the 
intensity of the pain is severe, then a short course of  tramadol   or an opiate may be 
indicated. The decision to use a short course of muscle relaxers,  tramadol  , or an  opi-
ate   should be balanced with the potential side effects. Because they all can  produce 
drowsiness, nighttime usage is generally better tolerated. It is always important to 

   Table 3.1    Red fl ag signs and symptoms      

 Fever 
 Chills 
 Recent unintended weight loss of ten or more pounds 
 Radiating leg pain 
 Leg numbness, tingling, or burning 
 Weakness in the legs 
 Diffi culty with balance 
 Loss of control or bowel or bladder 
 History of recent and signifi cant trauma or repetitive trauma that precipitated the pain 
 Immunodefi ciency disease 
 Immunosuppression such as with a history of prolonged corticosteroid usage 
 Minor trauma precipitating pain in the setting of a patient with osteoporosis 
 Lower back pain and stiffness in a young male (20s–30s) who takes >30 min in the morning to 
be limber enough to get around and then pain that is much more mild during the day 

   NB : Chapter   14     will discuss the importance and meanings of the red fl ag signs and symptoms  
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remember that as these medications can cause dizziness, they may be less appropri-
ate in a geriatric population who may already have balance problems and bone den-
sity loss. Recall too that in addition to acting on the opiate receptors,  tramadol   also 
has properties of serotonin and norepinephrine reuptake inhibition and may have an 
additive effect with other serotonin reuptake inhibitors such as  antidepressants and 
therefore should be used with extreme caution or avoided  altogether in these patients 
to avoid the potential for serotonin syndrome.  

   Physical therapy   is often prescribed for acute lower back pain [ 4 ]. In physical 
therapy, passive modalities such as ultrasound, electrical stimulation, and soft tissue 
mobilization can be used. In addition, patients can be taught better biomechanics, 
and exercises can be performed to strengthen and stretch the appropriate muscles. 

 Physical therapy has an additional role in acute lower back pain in that it can help 
teach patients better ergonomics, biomechanics, and a home exercise routine . While 
acute lower back pain is self-limited, it also predisposes patients to further bouts of 
acute lower back pain that may ultimately lead to chronic lower back pain. Ideally, 
patients will look at acute lower back pain as warning signs to take better care of 
their backs. It may be useful to remind patients that the chance of acute lower back 
pain returning is signifi cant. The best way to prevent it is to learn better lifting bio-
mechanics, overall ergonomics, and to learn and perform a short targeted set of 
exercises to help stretch and strengthen the appropriate muscles to prevent future 
pain cycles. 

 Many patients with acute lower back pain may also fi nd relief from massage 
therapy, chiropractic care, or acupuncture. 

  If the pain is severe and a trigger point  is   found on physical examination, then 
another option to consider is a trigger point injection [ 5 ]. A trigger point is defi ned 
as a taut muscle band that, when palpated, produces pain and also a referral pain 
pattern as well as restricted range of motion. When a trigger point is palpated, mas-
saging or injecting that trigger point can be very helpful in breaking the pain cycle 
and releasing the muscle spasm. 

 A trigger point injection procedure may be done by anatomic palpation or by 
using an ultrasound for guidance in making sure the needle is placed in the muscle 
belly. The most important part of a trigger point injection is the mechanical break-
ing up of the trigger point with the needle. However, the injection can be done using 
a  dry needling technique   (in which nothing is injected), using saline to be injected, 
lidocaine, or a combination of saline, lidocaine, and/or steroid. The advantage of the 
 lidocaine   is that the injection procedure is generally less painful. The advantage of 
the  steroid   in the injectate is that the steroid acts as an anti-infl ammatory and may 
help with reducing the infl ammation from the trigger point and also, perhaps, from 
reducing the infl ammation caused by the injection procedure itself. In this author’s 
experience, trigger point injections can be helpful, and lidocaine is generally good 
to inject as it makes the procedure less uncomfortable. Depending on the circum-
stance, steroid may be helpful. However, it is important to understand that there is 
no proven benefi t of steroids, lidocaine, saline, or any other substance injected in 
trigger points. Indeed, whether or not trigger point injections provide any lasting 
relief is controversial and based more on clinical experience then compelling 

3 Treatment of Acute Lower Back Pain
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 scientifi c data. In particular when treating lower back pain, it is up to the treating 
physician to use her clinical experience to assess the situation and decide whether 
this or any other procedure is warranted for acute lower back pain, keeping in mind 
that none are proven treatments, but all have their clinical place.      
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     Chapter 4   
 When Are Imaging Studies Indicated 
and What Do They Tell Us?       

               Ordering an  X-ray   or an  MRI    can   sometimes become refl exive. A patient has lower 
back pain so an  X-ray   is ordered. Why is it ordered? What does it hope to detect or 
rule out? Let us pause for a moment to consider what imaging studies tell us, what 
they  don ’ t  tell us, and when they should be ordered for disorders of the lumbosacral 
spine. 

 Let’s start with the basics. Imaging studies give us a picture of the anatomy of the 
spine, but they  don ’ t  tell us if the pain is coming from that structure. Facet joint 
arthropathy, degenerative disc disease, and herniated discs that are evident on imag-
ing studies  may  be causing a person’s pain, but they may also be incidental fi ndings 
[ 1 ]. Sometimes, the best looking segment on an  MRI   can be causing the person’s 
pain. As will be discussed in greater detail in subsequent chapters, even in the case of 
radiographic fi ndings of osteoporotic compression fractures, the pain may be coming 
from a completely different structure. Imaging studies are important as the best way 
to visualize the anatomy short of direct visualization during surgery, but their fi nd-
ings must be taken in the context of their inherent limitations, namely, that they show 
anatomy and not pain. 

 As discussed in Chap.   3    , imaging studies are not indicated in acute lower back 
pain in the absence of red fl ag signs or symptoms [ 1 ]. If neurologic signs and symp-
toms are present, then an  X-ray   is not likely to be useful but an  MRI   may be indi-
cated. MRI is the best noninvasive way to visualize the spine, including the soft 
tissues, discs, and nerves [ 2 ]. If the patient has a history of cancer or if the patient 
has a history of spinal surgery at the spinal level in question, then MRI with and 
without contrast is indicated.  CT   scans can also show detailed anatomy of the lum-
bosacral spine but recall that a single  CT   scan uses signifi cantly more radiation than 
an X-ray so limiting their use is preferred if possible [ 3 ,  4 ]. A  CT   myelogram may 
show better surgical anatomy [ 5 ], but the use of  CT   myelogram, which involves 
intrathecal injection of contrast and is often painful, is generally limited to presurgi-
cal decision-making. 
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 If a  stress fracture   is being considered as part of the diagnosis, then X-rays can 
be obtained. If a  spondylolysis   is suspected, then it is important to order oblique 
X-rays. X-rays may miss acute stress fractures or very mild fractures. Therefore, the 
absence of a fracture on X-ray does not conclusively rule out a fracture. CT scan and 
 MRI   offer better evaluation of the spine for that purpose [ 6 ,  7 ]. 

 If imaging is obtained and a  spondylolisthesis   is found, then X-ray fl exion and 
extension views of the lumbar spine are often indicated to rule out instability. 

 If lower back pain has lasted for more than a month and certainly if the lower 
back pain has lasted for more than 3 months, an MRI is indicated. The  MRI   helps 
rule out unusual causes of lower back pain (e.g., tumor) and allows a relatively 
complete visualization of the underlying anatomy [ 8 ]. This visualization can offer 
clues as to the diagnosis, and it also allows the ability and option of a nonsurgical 
interventional spine specialist to perform spinal diagnostic and therapeutic injec-
tions if indicated because she will have a working understanding of the underlying 
anatomy before planning the injection procedure. 

 If red fl ag signs or  symptoms   are present, then radiographic imaging is generally 
indicated, and the type of imaging will depend on the specifi c red fl ag sign or 
 symptom. This is discussed in detail in Chap.   14    .     
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     Chapter 5   
 Discogenic Lower Back Pain       

                The    intervertebral disc      is the most common source of chronic lower back pain 
accounting for approximately 40 % of all cases [ 1 ]. It is important to emphasize 
from the outset that discogenic lower back pain is not the same thing as a herniated 
disc. A  herniated disc   may (and then again may not) irritate a nerve root and cause 
radicular symptoms [ 2 ]. However, a  herniated disc   in and of itself will not cause 
isolated lower back pain. If a tear in the disc is also present, then it may cause back 
pain whether or not a herniation is present. 

 Recall from Chap.   1     that the  intervertebral disc   is similar to a jelly donut. The 
inside jelly of the disc is called the  nucleus pulposus  . The  nucleus pulposus   pro-
vides the disc with its shock-absorbing capacity, but it is also fi lled with proteins 
with infl ammatory properties [ 3 ]. The outside crust of the disc is called the  annulus 
fi brosus  . In the outer third, and sometimes the outer two thirds of the annulus fi bro-
sus, there are sensory nerve fi bers. When discs cause lower back pain, it is because 
a tear has extended from the  nucleus   pulposus into the outer third (or possibly two 
thirds) of the annulus fi brosus, and infl ammatory proteins have oozed out and are 
irritating the sensory nerve fi bers in the outer annulus [ 4 ] (Fig.  5.1    ).

    Positions  that   put more pressure on the disc tend to increase discogenic lower 
back pain. In 1976, Dr. Nachemson evaluated the disc pressure in vivo in patients in 
various positions [ 5 ]. The results were largely confi rmed by Dr. Wilke in 1999 
[ 6 ,  7 ]. The two positions with the largest amount of pressure on the disc is sitting 
and bending forward and standing and bending forward at about 30° of fl exion. 
Sitting in general also increases the pressure on the disc. This helps explain why 
patients with discogenic lower back pain often have increased pain with prolonged 
sitting. It also helps explain why so many patients report increased pain or onset of 
pain with otherwise seemingly innocuous activities such as opening a window, 
brushing teeth, or vacuuming. All of these activities involve about 30° of trunk fl ex-
ion and therefore expose the disc to increased pressures. The increased pressure on 
the disc presumably irritates the sensory nerve endings that are infl amed in the disc.  

   In the morning,       gravitational and hormonal factors lead to increased swelling in 
the disc, and therefore increased lower back pain in the morning is also common in 
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patients with discogenic lower back pain. The hormonal factors are due to cortisol 
fl uctuations during the diurnal cycle. The gravitational factors are interesting as they 
are due to the fact that during the day vertical gravitational forces compress the disc 
whether the person is sitting or standing. At nighttime, while lying down the gravi-
tational forces are no longer vertical effectively off loading the disc allowing it to 
expand and fi ll with fl uid. The increased fl uid in the disc is minimal in volume but 
can be clinically meaningful when considering intradiscal pressures in which even 
small fl uctuations can result in increased pain and discomfort in a disc with a symp-
tomatic annular tear.   

   Positions   that take the pressure off of the disc tend to make the back feel better 
in discogenic lower back pain. This is a guiding principal of  McKenzie physical 
therapy exercises  . Extending the lumbar spine decreases the pressure from the disc 
and therefore tends to relieve back pain in discogenic pain. A common stretch to 
relieve discogenic lower back pain is to stand with hands on hips and  extend   the 
lumbar spine backward (Fig.  5.2 ). Lying prone and raising oneself to his elbows in 
order to gently extend the spine is also a common stretch to relieve back  pain   in 
discogenic lower back pain (Fig.  5.3 ). Generally, positions of standing and lying 
down create lower pressure environments for discs than sitting and bending for-
ward, and so patients with discogenic lower back pain tend to report less pain with 
lying down and standing as opposed to sitting and bending forward. 

    Consider the following patient. A 34-year-old male named Jake presents with 6 
months of lower back pain that began after lifting a heavy television set. The pain 
began gradually after lifting the television but then became progressively more 
intense. The pain does not radiate. The pain is worse with sitting and bending for-
ward. The pain is worse in the morning. The pain is better with standing and extend-
ing backward. 

 If Jake’s case were presented to a 100 fellowship-trained spine specialists and 
asked for a presumptive diagnosis, it would be a safe bet that almost all of them (or 
perhaps all) would think that discogenic lower back pain were the most likely source 
of Jake’s pain. The interesting—and arguably humbling and depressing—thing is 

Annular
tear

  Fig. 5.1    Schematic 
depiction of  an   annular tear       
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  Fig. 5.2    Standing 
 extension   stretch       

  Fig. 5.3    Prone  extension   stretch       
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that despite our detailed understanding of the  mechanics  of the disc, despite our 
 collective clinical experience, and despite the dogma out of which we operate, as a 
scientifi c matter we have never been able to prove that these clinical features mean 
that this patient defi nitely has, or is even signifi cantly more likely to have, disco-
genic lower back pain. This is a bit astonishing, and most spine doctors  still  are 
confi dent that the research has simply not caught up with our clinical expertise (and 
this author would count himself among that group), but the fact remains that we 
don’t have the scientifi c data to support the notion that Jake in the above scenario 
has discogenic lower back pain. If we are being academic in our assessment, then 
we must cede the point that Jake  may  have discogenic lower back pain, and there is 
about a 40 % possibility that he does, but he also may have facet joint pain, sacro-
iliac joint pain, or something else. 

  The  imaging   modality of choice for suspected discogenic lower back pain is an 
MRI. Given the duration and severity of symptoms, an MRI is indicated for Jake. 
However, an MRI for discogenic lower back pain is of limited ultimate use [ 8 ]. MRIs 
miss a majority of  annular tears   in disc and, even if an annular tear is present on 
MRI, it may not be the cause of pain as  asymptomatic   annular tears   are not uncom-
mon. With that said, if Jake gets an MRI of the lumbosacral spine and the MRI looks 
normal except for an L5–S1 annular tear, then it would be hard to convince most 
spine specialists that this is not the cause of the pain. (See Figs.  5.4  and  5.5  for an 
example of an L4–L5 annular tear as seen on T2-weighted sagittal and axial images.)

  Fig. 5.4    T2-weighted 
sagittal images  of   an 
L4–L5 annular tear       
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    Though, again, if we reverted to evidence-based medicine, we would have to 
acknowledge that even in Jake’s case, with  an   annular tear at L5–S1, we still could 
not draw the conclusion that Jake has discogenic lower back pain. We could posit 
that Jake  seems  to belong to the 40 % of cases of patients with chronic lower back 
pain who turn out to have discogenic lower back pain. We could even posit that 
every indicator confi rms that the disc is the source of pain. However, to say that Jake 
has discogenic lower back pain based on scientifi c data, we must wait for a paper or 
series of papers that shows that Jake’s features predicts true discogenic lower back 
pain. 

 If an MRI is not the gold standard diagnostic for discogenic lower back pain, 
then what is? For reasons that will become evident, this question will be dealt with 
after discussing the conservative care for presumptive discogenic lower back pain.  

  In suspected discogenic lower back pain, the initial treatment is often empiric 
and based on history, physical examination, and possibly MRI fi ndings. Treatment 
typically begins with an extension-biased lumbar stabilization physical therapy pro-
gram with attention given to hip fl exor stretching and hip abductor strengthening. In 
 physical therapy  , passive modalities such as soft tissue mobilization, ultrasound, 
and electrical stimulation may be used to help with immediate symptoms.  

   Oral medications   have a limited role on actually reducing the infl ammation in  an 
  annular tear because very little of the medication actually reaches the disc. Sustained, 
high-dosage  nonsteroidal anti-infl ammatory drugs (NSAIDs)   may have a role in 
reducing the infl ammation, but at these dosages the adverse effects on the gastroin-
testinal tract, kidneys, and blood pressure generally outweigh any potential small 
anti-infl ammatory effect at the spine. Similarly, oral  steroids   are very potent and 

  Fig. 5.5    T2-weighted 
axial images  of   an L4–L5 
annular tear       
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high dosages may reduce the infl ammation in the disc, but the many medical 
 drawbacks of sustained or even short-dosage oral steroids generally outweigh any 
potential gain. Instead, oral  anti-infl ammatory medications   are generally used for 
pain reduction. Similarly,  muscle relaxers  , nerve membrane stabilizing medica-
tions, and nonnarcotic as well as  narcotic   medications all may help with symptom 
management, and the side effects must be weighed against the benefi t for each indi-
vidual patient.  

  In some patients,  clinical   examination may reveal a signifi cant amount of overly-
ing myofascial pain and trigger points in the surrounding musculature. In these 
patients, trigger point injections may be used for temporary pain relief and symptom 
management. To the extent that oral medications and trigger point injections help 
with symptom management and enable patients to engage in an active physical 
therapy program, they may be considered therapeutic and not just palliative.  

  If symptoms persist then  an   epidural steroid injection can be performed. The 
goal of the epidural steroid injection is to reduce the swelling and infl ammation 
from around the disc. There are three routes of administration of medication in an 
epidural—caudal, interlaminar, and transforaminal. 

  In a  caudal epidural steroid injection  , the medicine is delivered into the epidural 
space via the sacral hiatus. An advantage of the approach is its relative ease of 
administration. While fl uoroscopy is used, this approach can and is used when fl uo-
roscopy is contraindicated or unavailable for whatever reason. However, because 
the medicine is starting in the sacrum, a much larger volume of medicine must be 
used in order to reach the lower lumbar segments, and therefore there is a necessary 
and signifi cant dilution of the steroid in the solution. Sometimes a catheter is 
inserted via the sacral hiatus in order to better reach the level of pathology and thus 
not dilute the medication as much.  

  The  interlaminar epidural steroid injection   is another approach. In this procedure, 
the needle is inserted through the ligamentum fl avum using a loss-of- resistance 
technique. The advantage of the interlaminar approach over the caudal is that the 
medication can be delivered directly to the lumbar region at the level of the disc and 
so less volume of medication can be used and a more concentrated steroid can be 
delivered to the site of pathology. However, because the needle is being advanced 
posteriorly, there is no guarantee that the medication will reach anteriorly where the 
medication is intended. Another limitation of the interlaminar epidural steroid injec-
tion is that the needle approach must be paramedian, meaning that the needle will be 
biased to one side or the other. Because of the occasional and unpredictable presence 
of a thin connective tissue called plica mediana  dorsalis   separating left and right 
dorsal aspects of the epidural space, the medication may fl ow in a signifi cantly 
biased amount to one side, limiting the spread to the other.  

  The  transforaminal   epidural steroid injection is the most technically demanding 
of the epidural steroid injection procedures, but in many clinical scenarios, it is 
largely considered the most effi cacious. In this procedure, a needle is advanced to 
the intervertebral foramina around the posterolateral margin of the disc. This is the 
most ventral approach and therefore allows the most amount of medication to be 
delivered to the intended site. There are several important considerations with this 
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technique. If there is even a partial vascular fl ow of the medication due to needle 
placement, then an intravascular injection may occur. This becomes particularly 
important if the practitioner is using medication that has particulate matter. 
Occlusion of a radicular artery due to vascular injection of particulate matter may 
result in ischemia and its potential sequelae, including the potential for paralysis 
[ 9 ]. Therefore it is important for the physician to confi rm the intended fl ow via live 
contrast injection that shows appropriate spread of the medication and no vascular 
uptake. If necessary, the physician should use digital subtraction for added clarity of 
injection if vascular uptake is at all in question. 

 Another consideration with the transforaminal approach is the plica mediana 
 dorsalis   which may provide a more concentrated unilateral spread of the medication 
but decreases the potential benefi t of diffuse reduction of infl ammation at the con-
tralateral side, possibly necessitating the need for a bilateral injection in the case of 
bilateral symptoms. Ultimately, the primary advantage of the transforaminal 
approach is a maximum concentrated amount of medication at the site of injection. 
This is an advantage if the appropriate level is selected for injection, and it also 
allows the transforaminal approach to be used diagnostically. However, if the symp-
toms are diffusely spread, or if the appropriate level is not selected, then an alternate 
mode of injection may be preferred.  

 When epidural steroid injections are used in presumptive discogenic lower back 
pain, they are used to temporarily relieve the swelling and infl ammation from the 
disc. By doing this, epidural steroid injections can offer a window of opportunity 
during which the patient can more effectively perform her therapeutic exercises in 
order to improve the biomechanics so that the same stresses don’t go through the 
same disc so that the infl ammation and pain do not recur. Studies are mixed in terms 
of effi cacy for epidural steroid injections and lower back pain. Most of the studies 
that have been performed have been retrospective and evaluated caudal and inter-
laminar epidural steroid injections. Other studies have looked specifi cally at epidur-
als for curing lower back pain in the absence of including a structured and rigorous 
physical therapy program. Epidurals tend to provide good short-term relief from 
discogenic lower back pain and as such should always be coupled with exercises 
and appropriate education and lifestyle modifi cations.  

 It is time to return to our discussion of the gold standard diagnostic test for dis-
cogenic lower back pain. If a patient has pain that is most consistent with discogenic 
lower back pain; if a patient has failed to respond to conservative care including 
injections and physical therapy; if the MRI is consistent with discogenic lower back 
pain (which may mean simply that the MRI is normal, that an annular tear is pres-
ent, or that the disc appears degenerated); and if the pain is severe enough that sur-
gery is being contemplated, then many physicians will take this as proof enough that 
the disc is the source of pain and take that diagnosis as conclusive. This would be a 
mistake. There is at least one more step that should be taken in every patient at this 
stage. The facet  joints   and the  sacroiliac   joints (which are, respectively, the second 
and third most common sources of chronic lower back pain [ 10 ,  11 ]) should be 
ruled out as the source of the pain. To do this, a diagnostic injection is performed in 
each of those joints at different days (this will be described in greater detail in their 

5 Discogenic Lower Back Pain



28

respective chapters). If the pain is not temporarily relieved from the anesthetic in 
those joints (or in the nerve supplying those joints in the case of the facet joints), 
then many physicians will take  that  as proof enough that the disc is the source of 
pain and consider surgical alternatives to fi x it. 

  At this stage, there is debate as to whether an additional diagnostic test should be 
performed. The additional diagnostic test to consider  is   called  a   provocative disc 
stimulation test (also called a discography). In this diagnostic study, under fl uoros-
copy a needle is inserted into the suspected painful disc and also into at least two 
other surrounding (control) discs. Through the needle, contrast is injected. There is 
a set of criteria that has been established to be used that evaluates whether the 
patient’s typical pain is reproduced, how much pressure is required to produce that 
pain, and how many discs reproduce the pain. Essentially if the injection of contrast 
into the disc reproduces the patient’s  characteristic pain  in one or two discs  but not  
two control discs and if the reproduction of that pain occurs at low injection pres-
sure, then a CT is obtained after the test. If the CT confi rms the presence of  an 
  annular tear, then the diagnosis of discogenic lower back pain is confi rmed. 

 In 2008, a multicenter outcome study evaluating provocative disc stimulation was 
presented at the International Spine Intervention Society that revealed the specifi c 
criteria necessary to diagnose a patient with discogenic lower back pain [ 12 ]. Using 
this strict criteria predicted good outcome  from   fusion surgery. Patients who failed 
to meet these criteria on provocative disc stimulation predicted poor outcome from 
 fusion   surgery. Despite this and other studies, the use of disc stimulation remains 
controversial, and there are two very good reasons for this ongoing controversy. 

 The fi rst reason for the controversy is user error. Despite the studies many physi-
cians fail to use the established strict criteria with their disc stimulations studies, and 
therefore, the predictive value of their studies is greatly compromised. Obviously, 
this is an area that can be resolved by knowing and conforming to the established 
criteria. The second reason for the controversy is harder to overcome. In 2009 a 
study by Dr. Carragee reported that disc stimulation studies may actually accelerate 
the degeneration of the discs the study is aimed to study [ 13 ]. If the only disc being 
evaluated were the presumed damaged disc, this may be a warranted risk. However, 
recall that in a disc stimulation study, normal discs are used as controls for the study. 
Without this crucial aspect of the study, the disc stimulation study would not be 
predictive (this is an important criterion point in predicting ultimate response to 
treatment). Therefore, in testing the control discs, the study may actually be damag-
ing them. This remains a contentious point but there is at least some data to suggest 
it may damage the normal discs. On the other hand, a negative disc stimulation study 
may save a disc from undergoing unnecessary  fusion   surgery. Given this, a very 
careful consideration of the risks and benefi ts of the procedure must be weighed. 

 In this author’s opinion, a disc stimulation study should be used only when [ 1 ] 
the patient has failed to respond to extended and aggressive conservative care [ 2 ], 
other sources of lower back pain have been ruled out [ 3 ], clinically the pain is con-
sistent with discogenic lower back pain, and [ 4 ] the pain is severe enough and inter-
fering with the patient’s life and activities of daily living enough that if the disc 
stimulation test were positive, single-level  fusion   surgery would be performed. 
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Under those criteria, given the invasiveness and irreversible nature of a  fusion 
   surgery, a disc stimulation study seems appropriate. Others would argue that it is an 
unnecessary extra step and still others may argue it should be performed with greater 
frequency. And this is why there is controversy which future research will hopefully 
one day settle.  

  The gold standard treatment  for   discogenic lower back pain is fusion surgery. 
Single-level fusion surgery in patients with confi rmed single-level disc disease 
tends to have good outcomes. A problem and consideration with a fusion surgery is 
that it takes away the mechanical movement at that spinal level and that means that 
the movement has to go to the segments above and below the fused level. This raises 
the specter  of   adjacent-level disease. The more spinal levels that are fused, the more 
additional mechanical stress is shifted to the adjacent spinal levels leading to the 
risk  of   adjacent-level disease. These risks of fusion surgery need to be factored into 
the decision-making process, and informed consent process, of whether to fuse or 
not to fuse.  

  There are a multitude of intradiscal injection procedures that have been devel-
oped. Intradiscal electrothermal annuloplasty (IDET)    is a procedure in which a 
catheter is passed through a needle into the annulus of the disc. The catheter is 
passed to the annular  tear   in the disc and then the catheter is heated to 90 °C for 
15–17 min. The heat is supposed to denature the nerve fi bers in the tear and allow 
the tear itself to close and heal. There has been some success with this procedure 
under the right conditions, which are generally young patients with otherwise 
healthy discs and single-level disc disease [ 14 – 17 ]. However, because the research 
has been somewhat mixed on its effi cacy, IDET is still considered experimental by 
insurers and therefore is not covered by most insurances [ 18 ].  

  Radiofrequency  intradiscal biacuplasty (IDB) is   another, newer, intradiscal pro-
cedure designed to treat discogenic lower back pain. The concept essentially is that 
cauterizing the annular  tear   is the correct approach, but IDET has too many techni-
cal factors that make its success rate suspect. IDB was designed as essentially a 
better mousetrap for the same problem. In IDB, two radiofrequency electrodes are 
inserted via catheters into the disc and are placed in a bipolar manner. The purpose 
of this is to denature of the nerve fi bers in the annulus as well as to possibly allow 
the tear to close and heal. Initial results for IDB are tantalizing for select patients 
with single- or two-level discogenic lower back pain, but the jury is still very much 
out as to whether the procedure will hold up to placebo-controlled study scrutiny 
[ 19 ,  20 ]. Until more research is done, IDB remains promising but investigational.  

  Intradiscal injections  of   platelet-rich plasma (PRP) to treat discogenic lower 
back pain is a new approach that does not rely on burning or denaturing the annular 
 tear   using cauterization. The idea of PRP being injected into the disc to treat an 
annular  tear   is that the PRP may stimulate the body’s own healing mechanisms to 
address the tear. The use of PRP for discogenic lower back pain is interesting and 
potentially promising, but the research is still in its preliminary stages and so this 
novel treatment will be explored in greater detail in this book’s fi nal chapter on 
alternative treatments.      
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    Chapter 6   
 Facet Joint Arthropathy       

               Facet joint pain is the second most common cause of chronic lower back pain, 
accounting for approximately 15 % of cases in younger patients and approximately 
30 % of patients older than 60 [ 1 ]. Recall from Chap.   1     that the facet joints are the 
hinge joints in the spine that allow trunk fl exion and resist extension and rotation. 
Facet joints are synovial joints and as such have the same basic parts as the other 
mobile joints in the human body such as the knee, shoulder, hip, and fi nger. For this 
reason, their technical name in the spine  is   zygapophyseal joints. However, they 
will be referred to as facet joints in this book as this is the common accepted medi-
cal practice. Pain may occur in the facet joint because of arthritis, cartilage tearing, 
or capsular tearing. 

 It is important to recognize at the outset that arthritis of the facet joints is ubiqui-
tous.  A   cadaveric study that included 647 lumbar cadaveric spines, led by Dr. 
Eubanks, found that more than half of people between the ages of 20 and 30 reveal 
facet joint arthritis, and 100 % of people after the age of 60 had facet joint arthritis 
[ 2 ]. From this and other studies, it is clear that imaging studies of patients with sus-
pected facet joint pain must be taken with a grain of salt since asymptomatic arthritic 
fi ndings are so common [ 3 ]. Indeed, the diagnosis of facet joint pain, even in 
younger patients, cannot be made on imaging alone. 

 There  are   features of facet joint pain that are considered “typical” of facet joint 
arthropathy causing lower back pain. Positions that increase pressure on the facet 
joints (standing, extending backward) tend to exacerbate facet joint pain, and posi-
tions that reduce pressure (sitting, bending forward) tend to decrease pain. Facet 
joint pain tends to be described by patients as dull and aching. Facet joint pain tends 
to be more common in patients who participate in extension biased activities (e.g., 
gymnastics, football) or who are older than 60 years of age. 

  f the following patient. Elaine is a 66-year-old female with a 2-year history of 
progressively worsening axial lower back pain. The pain is dull and aching and 
worse with standing and better with sitting. The pain is worst with prolonged stand-
ing still. If she is standing for a while and the pain is getting worse, she says that 
sitting will make the pain better.    The pain does not radiate into the legs. She denies 
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any neurologic symptoms in the legs. On physical examination, she has pain with 
trunk extension and oblique extension bilaterally. An MRI is obtained, and it is 
normal except for multilevel facet joint arthropathy that is most pronounced at 
L4–L5 and L5–S1. 

 Most spine specialists would agree that it certainly  sounds  like Elaine probably 
has facet joint pain. As with discogenic pain and other chronic lower back pain 
diagnoses, this is one of those instances when the research does not line up particu-
larly well with our collective clinical experiences. While mechanically, it makes 
sense and is consistent that Elaine’s pain is probably from facet joint pain, the 
research suggests that she still may have discogenic lower back pain or another 
source of her pain [ 4 ,  5 ]. 

 It is fi ne to treat Elaine conservatively with the presumptive diagnosis of facet 
joint pain. However, in order to confi rm the presence of facet joint pain, it is neces-
sary to perform diagnostic injections. Diagnosing facet joint pain is a topic in which 
academic medicine sometimes uncomfortably collides with clinical medicine. 
There are two ways to diagnostically assess a facet joint with an injection. The joint 
itself can be injected with a fl uoroscopically guided intra-articular facet injection. 
The other injection that can be performed is a diagnostic block of the medial branch 
of the dorsal ramus that innervates the suspected facet joint. There are advantages 
and disadvantages to each approach . 

 Intra- articular   facet joint injections are the more common approach of a fi rst 
diagnostic injection (Fig.  6.1 ). The advantage of an intra-articular facet joint injec-
tion is that steroid can also be used in the injection giving it the potential to be both 
diagnostic  and potentially  therapeutic. Part of the degenerative process may be a 
degradation of integrity of the facet joint capsule which may render it effectively 
incompetent. The problem diagnostically then with an intra-articular injection is 
that when the medicine is injected into the facet joint, if the capsule is incompetent, 
some of the medicine may spill over through a leaky facet joint capsule into adja-
cent structures making the diagnostic assessment less exact. Further, research has 
not shown that intra-articular facet joint steroid injections have long-term effi cacy 
for treating facet joint pain. Indeed, the research that has been done tends to reveal 
that facet joint injections work about as well as injecting placebo for providing facet 
joint pain relief. However, this research tends to strictly assess the effi cacy of an 
injection of the facet joints in isolation [ 6 – 13 ]. As with any joint, if the joint is just 
injected with steroid, the pain will tend to recur. For this reason, if a steroid injection 
is performed, it should be viewed as offering the patient a window of opportunity 
for him to perform physical therapy exercises and improve his biomechanics and 
ergonomics so that the stresses being placed on the joints are shifted and the pain 
does not recur when the steroids have ceased being effective.

   The advantage of  a   diagnostic medial branch block is that very little anesthetic is 
used to block the medial branch and so the medicine does not have the opportunity 
to “spill over” into adjacent structures (Fig.  6.2 ). The disadvantage is that there is no 
signifi cant therapeutic value to the injection (although some studies do suggest a 
small percentage of patients improving long-term after a medial branch block).
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  Fig. 6.1    Left oblique 
 fl uoroscop  ic image of a left 
L4–L5 intra-articular facet 
joint injection with contrast 
enhancement confi rming 
the fl ow along the joint line       

  Fig. 6.2    Needle placement 
at the left  L2   medial 
branch, with contrast 
enhancement of the 
junction of the left 
transverse process and the 
superior articular process 
of the L3 vertebra       

 

 

6 Facet Joint Arthropathy



36

   In clinical practice,  the   gold standard diagnostic approach to diagnosing facet 
joint pain is to follow a double-block paradigm [ 14 ]. In this approach, the patient 
undergoes two medial branch block procedures on different days. In one of the 
blocks, the doctor uses 2 % lidocaine to block the medial branch. In another block, 
on a different day, the doctor uses 0.25 % bupivacaine. Ideally, neither the doctor 
nor the patient knows which anesthetic is used on the given day (in the real world 
the patient typically does not know but for practical reasons the doctor generally 
does). For the test to be considered positive, the patient should not only have com-
plete pain relief with both blocks, but the pain relief should last for fewer hours 
using the lidocaine (because it is a shorter-duration anesthetic) than with the 
bupivacaine. 

 When performing  a   diagnostic block of a facet joint (or any other structure), it is 
important to recognize that complete or near-complete pain relief does not necessar-
ily have to mean that all of the pain is relieved. Rather, a discrete portion of the pain 
must be completely or nearly completely relieved. It is not unheard of for a patient 
to have multifactorial pain. It is possible, for example, for a patient to have facet 
joint pain  and  sacroiliac joint pain. When the facet joint pain is blocked, part of the 
pain in the lower back may be completely resolved but the buttock pain persists. In 
this instance, it would be said that the facet joints are responsible for the lower back 
pain but not the buttock pain and this is still a positive response to the diagnostic 
test. Alternatively, the lower back pain may be relieved by the diagnostic test, but 
the upper part of the lower back pain may remain, and this may be due to a different 
cause such as discogenic back pain. It is therefore very important to explain this to 
the patient when giving the patient a pain diary to fi ll out. Another important instruc-
tion for the physician to give the patient when explaining a pain diary is that the 
patient should only concern herself with the response of the patient’s typical pain. 
There may be pain from the needle, but this pain should be ignored as best as pos-
sible and the patient should focus on the response of the typical pain. 

 When performing a  d  iagnostic block, whether a medial branch block or intra- 
articular facet joint block, it is important to not anesthetize the subcutaneous tissue 
or overlying muscles. To the extent that pain relief is felt, it is important that it only 
be felt because the targeted structure was anesthetized and not the overlying tissue. 
If a 25 gauge needle is used for the procedure, the patient typically can tolerate the 
procedure very well despite a lack of numbing of the overlying structures. 

  The   reason for two diagnostic blocks of the facet joints is that one diagnostic 
block yields an approximate 32 % false-positive rate (meaning about a third of 
patients have a false-positive or placebo response). When the two block paradigm is 
used as described above, that false-positive rate drops to about 8 %, which is gener-
ally deemed acceptable in clinical practice. For research purposes, a third diagnostic 
block is sometimes used and that diagnostic block is placebo. The three-block para-
digm is the true gold standard diagnostic approach for research purposes. In the 
three-block paradigm, strict double-blind protocol is used, and the patient must 
have no pain relief with the placebo block, complete relief to the lidocaine, and 
longer-acting complete relief to the bupivacaine in order to diagnose the pain as 
positively from the facet joint. While this truly is the gold standard diagnostic for 
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facet joint pain, in clinical practice it is generally not deemed ethical to inject a 
patient with placebo so the 8 % false-positive rate is considered acceptable [ 14 ]. 

 In daily clinical practice,    when presented with a patient with suspected facet 
joint pain in whom an injection is being considered, many spine specialists will start 
with an intra-articular lidocaine and steroid injection for both diagnostic as well as 
potentially therapeutic purposes. If the intra-articular diagnostic block is positive 
but the steroids fail to provide adequate relief or if the pain returns soon after the 
injection, then the next injection is typically (or should typically be) a medial branch 
diagnostic block. If the medial branch block is positive, some physicians will per-
form a third diagnostic block in which the medial branch block is repeated using a 
different type of anesthetic (lidocaine vs. bupivacaine depending on which anes-
thetic was used in the fi rst medial branch block). 

 As was alluded to before, not all patients with suspected facet joint pain require 
any injections at all. If the facet joint is suspected as  the   cause of pain,    physical 
therapy is often the fi rst-line treatment. As with addressing other causes of lower 
back pain, physical therapy for facet joint pain focuses on lumbar stabilization exer-
cises. Often there is a fl exion-biased lumbar stabilization exercise program as part 
of the physical therapy. Special attention is often placed on stretching the hip fl exors 
and knee extensors if they are tight. Passive modalities can and often are employed 
including soft tissue mobilization, ultrasound, and electrical stimulation. If overly-
ing trigger points are identifi ed in the muscles that are limiting participation with 
physical therapy, some spine specialists will consider performing trigger point 
injections. 

 If the pain is persistent or if the pain is severe and limiting a patient’s ability to 
participate with  physical therapy   despite the above, then as mentioned previously in 
this chapter, an intra-articular lidocaine and steroid injection is often used in order 
to both help confi rm the diagnosis and also take away the pain and infl ammation. If 
the pain is alleviated, the patient will often be sent to physical therapy to focus on 
exercises to help prevent the pain from recurring. 

 If the pain is persistent despite exercises,    physical therapy, and a steroid injection 
and if the diagnosis is confi rmed via medial branch blocks, then the gold standard 
treatment for facet joint pain is not surgery but rather radiofrequency rhizotomy 
[ 15 – 17 ].    Radiofrequency rhizotomy is a procedure in which radiofrequency energy 
is utilized to denature the medial branches supplying the facet joint (Figs.  6.3  and 
 6.4 ). Radiofrequency energy is a safe energy source that can be used even in most 
patients with implanted devices such as pacemakers and spinal cord stimulators. 
However, it is always necessary to check with the manufacturer of the implantable 
device to be certain of any precautions or potential contraindications. Radiofrequency 
rhizotomy is essentially a high-frequency oscillating current that generates heat at 
the target site. The result of the procedure, when successful, is similar to cutting the 
phone line. The facet joint may be trying to call the brain to let the brain know about 
the pain, but the brain won’t receive that information because the telephone line has 
been severed. Without a nerve to inform the brain about the pain, the perception of 
pain does not occur.
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  Fig. 6.3    Anteroposterior 
view of the needle 
placement at the junction 
of the transverse process 
and superior articular 
 pr  ocess at the right L3 and 
L4 and junction of the 
right superior articular 
process and right sacral 
ala, for radiofrequency 
ablation of the medial 
branches of right L3 and 
L4 and right L5 dorsal 
ramus, respectively       

  Fig. 6.4    Lateral view of  the   needle placement at the junction of the transverse process and supe-
rior articular process at the right L3 and L4 and junction of the right superior articular process and 
right sacral ala, for radiofrequency ablation of the medial branches of right L3 and L4 and right L5 
dorsal ramus, respectively. Lateral view demonstrates the tip of the needle outside of the interver-
tebral foramen. The needles are connected to the radiofrequency electrodes, and the electrical wire 
can be seen in the images       

 

 

6 Facet Joint Arthropathy



39

    The biggest cause of failure of the radiofrequency rhizotomy procedure in not 
helping patients is patient selection. When patients are carefully selected with a 
strict two block paradigm, the procedure is very effective. Early studies of the pro-
cedure showed very mixed and often negative results. However, the studies were 
performed using an outdated procedure in which the radiofrequency electrode was 
placed perpendicular to the nerve. It is somewhat surprising that  a   study would 
show any effi cacy at all using this technique because when the electrode is perpen-
dicular to the nerve, the burning portion of the electrode does not approximate the 
nerve at the burn site and therefore the nerve is often not denatured or only partially 
denatured. Leaving the electrode perpendicular is easier and more expedient than 
placing the electrode parallel to the nerve, but it does not achieve denaturing of 
the nerve. To perform the procedure with an optimal technique, the electrode must 
be placed in parallel with the medial branch. The larger the lesion at the target site, 
the more chances there are of denaturing the nerve effectively. Recent studies have 
shown that the size of the lesion is a function of a combination of several factors 
including gauge of the needle electrode, duration of the radiofrequency current 
application, and the target temperature. Naturally, a bigger gauge needle, longer 
duration and higher target temperature application shall result in a larger lesion. 
These factors need to be considered within the context of the particular clinical 
scenario because sometimes there may be factors necessitating changes in one or 
more variables. For example, a thinner patient with the facet joints closer to the skin 
may not be able to tolerate a higher temperature because of the potential of a skin 
burn. In this type of scenario, it may be necessary to decrease the target temperature 
but increase the duration of the burn. This particular point is more likely to be a fac-
tor when considering a radiofrequency rhizotomy for the sacroiliac joint, but it must 
be considered during any radiofrequency procedure. Because of these technical 
considerations and because it takes time to properly and safely place the electrode 
and to perform each burn of the medial branch nerve, any radiofrequency procedure 
of even two medial branches that only takes less than 10 min should be viewed with 
extreme skepticism. 

  The   procedure of radiofrequency rhizotomy is generally very well tolerated by 
the patient. Soreness after the procedure is the most common side effect. Serious 
side effects are rare and usually due to improper positioning of the electrode. 
Unfortunately, the medial branch nerve does tend to regenerate. Because of this 
regeneration, the pain relief tends to last between 6 and 18 months and then the pain 
starts to recur. If the pain does recur (sometimes it does not and the nerve either 
never regenerates or else regenerates but the mechanics have shifted and the pain 
does not recur), then the procedure can be repeated if needed. 

 Ideally, a successful radiofrequency rhizotomy procedure can be viewed as an 
extended window of opportunity during which the patient can perform a set  of   exer-
cises to strengthen the lumbar stabilizing muscles and stretch the hips and ham-
strings and ultimately support her spine so that the pain does not recur when/if the 
medial branch regenerates. 

 When radiofrequency rhizotomy does not take away the pain (this should be a 
relatively rare occurrence), but the diagnosis is not in doubt, then it is generally 
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thought that an overlying ligament may have become ossifi ed forming an effective 
roof over  the   medial branch nerve and thus partially shielding it  from   effective abla-
tion; however, it is still allowing the anesthetic from the diagnostic block to pene-
trate. Another potential reason for failure of the radiofrequency rhizotomy procedure 
to alleviate the pain may be collateral branches of the nerve that lie outside of the 
usual medial branch pathway and thus may not be suffi ciently ablated but again be 
in close enough proximity to have had the anesthetic achieve its temporary effect 
during the diagnostic work up. When this is suspected, then there is another proce-
dure called endoscopic rhizotomy. In this procedure, an endoscopic surgery is per-
formed in which the medial branch and any collateral nerve supply is directly 
visualized and then cut under minimally invasive conditions. This is a relatively 
new procedure with little data behind it but good concept rationale. This procedure 
is still considered experimental by many doctors and insurance companies and cov-
erage for it is unfortunately variable at best.    
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    Chapter 7   
 Sacroiliac Joint Pain       

               Sacroiliac joint pain is the third most common cause of chronic lower back pain, 
accounting for approximately 10–15 % of cases [ 1 ]. Recall from chapter one that 
the sacroiliac joints are the tough, fi brous, stable joints, with some limited but 
important movement, that translate the forces from the spine to the pelvis and legs. 
Sacroiliac joint pain is more common in women and also more common  in   pregnant 
women and postpartum in particular. In pregnancy, the hormonal changes lead to 
increased laxity in the ligaments which is what is thought to make sacroiliac joint 
pain more common in this patient population. 

 Positions that increase the pressure on the sacroiliac joint naturally tend to exac-
erbate  sacroiliac joint pain.   External rotation of the hip such as in sitting cross- 
legged often irritates sacroiliac joint pain. Sacroiliac joint pain tends to be felt more 
in the buttocks than in the lower back, per se. Patients with sacroiliac joint pain tend 
to be able to point more to their pain as it tends to be more focused and less vague. 
The pain itself is often described as sharper than facet joint pain. 

  Consider the following patient: Janet is a 32-year-old marketing executive who 
presents with 6 months of right buttock pain.    When asked where the pain is, she 
points directly to the right buttock over the sacroiliac joint and says that the pain is 
worse when she does certain yoga poses that involve external rotation of the hip. 
She says that the pain does not radiate and she denies any neurologic symptoms. 
The pain is worse when she transitions from sit to stand. On physical examination, 
her right sacroiliac joint is very tender. She has a positive Patrick’s test in which the 
left leg is fl exed, abducted, externally rotated, and extended and the right buttock 
pain is reproduced. Her MRI of the LS spine is normal. 

 Most spine specialists would agree that it  sounds  like Janet is experiencing sac-
roiliac joint pain. As with discogenic and facet joint lower back pain, sacroiliac joint 
pain is ultimately suspected based on history, physical examination, and the pres-
ence of relatively benign imaging studies, but it is ultimately diagnosed using fl uo-
roscopically guided diagnostic blocks of the sacroiliac joint [ 2 – 5 ]. Even an X-ray of 
the sacroiliac joint that reveals sclerosis or fusion may be suggestive of sacroiliac 
joint pain but is not diagnostic. Dedicated MRI or CT of the sacroiliac joint is rarely 
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performed under normal circumstances because fi ndings on these studies cannot 
diagnose pain as originating from the sacroiliac joints. X-rays of the sacroiliac 
joints are generally limited to trying to diagnose or exclude spondyloarthropathies 
such as ankylosing spondylitis . 

 While sacroiliac joint pain is generally located in the buttock and is generally 
confi ned to the buttock, it may present as pain in the lower back and it has been 
documented to refer as far down as the foot. Additionally, other causes of chronic 
lower back pain often present  as   isolated buttock pain. Therefore, pain located and 
confi ned to the buttock suggests sacroiliac joint pain but does not at all confi rm it. 
Reciprocally, lower back pain that refers into the foot at fi rst glance would not 
appear to be originating from the sacroiliac joint but the diagnosis cannot be 
excluded and must be considered in the differential diagnosis. 

 In order to confi rm or refute the presence of sacroiliac joint pain, a fl uoroscopically 
 guided   diagnostic injection of the joint is necessary [ 6 ] (Fig.  7.1 ). When performed, 
the injection is typically performed with the dual purpose of diagnosis and therapeu-
tics. The anesthetic is the diagnostic piece of the injection. For a few hours after the 
injection, the pain should be 80–100 % relieved. As with other diagnostic injections, 
it is important to remember that a person’s pain may be multifactorial. For the diag-
nostic test to be positive, 80–100 % of one region of the person’s pain should feel 
better.    If a sacroiliac joint injection alleviates the buttock pain but not the lower back 
pain, then it can be said that the sacroiliac joint is responsible for the buttock pain but 
not the lower back pain, in which case an alternate diagnosis should be sought for the 
lower back. All too often, a patient reports that the pain “didn’t get better” when if 
questioned more carefully, what that patient would say is that one component of the 
pain was relieved but another piece did not and so overall the patient may not have felt 
better. If this is the case, it is important to recognize it so that the other components of 
the pain can be identifi ed and so that the sacroiliac joint is also addressed.

   The research on diagnostic blocks of the sacroiliac joint is not as complete as it 
is with facet joints. Many physicians accept  a   single positive block as confi rmation 
of sacroiliac joint pain. To approximate a gold standard diagnostic, it would be ideal 
to block the sacroiliac joint in the same way that the medial branches of the facet 
joints are blocked to confi rm a diagnosis. Ideally, then, the sacroiliac joint would be 
blocked on at least two separate occasions, once with lidocaine and once with bupi-
vacaine. To be considered positively diagnostic for sacroiliac joint pain, the patient 
should have longer-acting relief from the bupivacaine than the lidocaine. However, 
there is a problem with this approach. 

 When blocking the facet joints, it is the medial branch nerves that are actually 
blocked. Unlike the facet joints where the medial branch nerves supplying  the   sen-
sory innervations to the facet joints follow a predictable anatomical path where they 
can be reliably blocked, the sensory innervations to the sacroiliac joints are numer-
ous, variable, and unpredictable and therefore cannot be diagnostically blocked. 
Because of this, in order to diagnostically block the sacroiliac joint, the joint itself 
must be injected. Ropivacaine, mepivacaine, and bupivacaine have all been shown 
to be chondrocytoxic dependent on the medication, its concentration, and the time 
of exposure. It is therefore best to avoid these longer-acting anesthetics in intra- 
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articular injections. Because of this consideration most spine specialists block the 
sacroiliac joint twice as a diagnostic but use lidocaine each time. Further research 
will hopefully be done to establish a gold standard diagnostic paradigm. In the 
meantime, the double-block lidocaine paradigm is a generally accepted standard. 

  With   facet joints, there exists approximately a 32 % false-positive rate from a 
single diagnostic block and about an 8 % false-positive with two-block (bupivacaine 
and lidocaine) paradigm [ 7 ].  With   sacroiliac joints, these studies have not been run 
with as much specifi city, but it is reasonable to infer that if the studies were done, they 
would look more or less similar in terms of false positives as with facet joint blocks. 

 As with facet joints,    the gold standard diagnostic of sacroiliac joints for research 
purposes should ideally be the same as with facet joints in which a three-block para-
digm is used. In this, in addition to the two-block paradigm, an additional block 
with saline (placebo) is used and during this block the patient must not experience 
any pain relief. In all of these blocks, the physician and patient should be blinded as 
to which injectate is used. In clinical practice, it is considered unethical to inject 
placebo and it would be impractical in any event. 

  Initial  treatment   for suspected sacroiliac joint pain does not necessarily need to 
include injections. Suspected sacroiliac joint pain may be and often is treated with 
physical therapy to focus on lumbar stabilization, pelvic tilts, hip abductor strength-
ening, and generally addressing any muscle imbalances. Passive modalities such as 
soft tissue mobilization, ultrasound, and electrical stimulation is often used to help 
reduce the infl ammation and swelling around the joint. If there are superimposed 
trigger points in the muscles around the sacroiliac joint that are impeding a patient’s 
progress or ability to participate with physical therapy, then a trigger point injection 
may be considered. 

  Fig. 7.1     Anteroposterior 
  fl uoroscopic image of a 
right sacroiliac joint 
injection with contrast 
enhancement along the 
joint line       
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  If symptoms persist, or if symptoms are too severe to participate with physical 
therapy, then a fl uoroscopically guided  sacroiliac   joint injection may be used both 
for diagnostic and therapeutic purposes. If the lidocaine in an injection immediately 
takes away the pain, presumably confi rming the diagnosis, and then the steroid 
takes away the pain in a few days, then the patient may return to her exercises and 
physical therapy. Ideally, the sacroiliac joint injection is used to reduce the swelling, 
infl ammation, and pain from the sacroiliac joint, and this can be used as a window 
of opportunity to allow the patient to participate more fully with therapeutic 
exercises . 

 If the symptoms fail to get better with the steroid injection, or if the symptoms 
return in a few weeks or months, then the diagnosis is often confi rmed through 
another injection using the double-block paradigm. Once the diagnosis is confi rmed, 
the gold standard therapeutic procedure for sacroiliac joint pain when more conser-
vative measures have failed is radiofrequency rhizotomy. There are multiple 
approaches to accomplishing the intended outcome of deinnervating the joint. Note 
that for decades spine specialists have understood that performing a radiofrequency 
rhizotomy procedure on the sacroiliac joint should eliminate the pain in the same 
way that it does with a facet joint. However, because there are so many sensory 
nerves running in so many different unpredictable paths to the sacroiliac joint, it had 
remained a large, mostly unsolved practical problem and effi cacy rates of attempted 
procedures were quite variable . 

 In recent years, with the advent of newer technology,    the denervation of the sac-
roiliac joint has become more reliable. Previous techniques have always aimed at 
interrupting the sensory nerve supplied to the joint. This was accomplished by tar-
geting the “most likely” anatomical locations of the dorsal sensory nerves as they 
exit the sacral foramina. Inherent in that approach is the potential to miss one or 
more exiting nerves given the variability of the anatomical path for those nerves in 
part due to  the   intricate topography of the sacrum. Newer technology has aimed to 
take the guess work out of the process and create  a   thermal barrier between the exit-
ing dorsal sacral nerves and the sacroiliac joint. One of these advents is a single 
probe with three active electrode sites. This technology in particular engages the 
electrodes in a preprogrammed sequence creating overlapping spheroid-shaped 
burn lesions increasing the overall ablation size and therefore increasing the likeli-
hood of effective rhizotomy. The additional benefi t of using this technique is argu-
ably decreased time of the procedure and decreased patient discomfort (Fig.  7.2 ).

   If  rhizotomy   partial but incomplete pain relief is obtained with the rhizotomy 
targeting the dorsal sacral levels then one must consider a potential contribution of 
the L4 medial branch and L5 dorsal ramus to the superior aspect of the sacroiliac 
joint. In these instances, to confi rm this anatomical variant, medial branch blocks 
can be employed, and if double-block paradigm for the medial branches is positive, 
then medial rhizotomy for those levels should provide the remaining relief. 

  As   with other deinnervation procedures for the facet joints, the most common 
complication of radiofrequency rhizotomy of the dorsal sacral is soreness after 
the procedure. In contrast with facet joint rhizotomy, patients are also more likely 
to develop muscle spasms over the following several days due to the potential 
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 collateral impact on the large gluteal muscles. Serious complications are very rare 
and generally due to improper placement of the needle electrodes affecting the motor 
function. As with radiofrequency rhizotomy of the facet joints, the sensory nerves 
innervating the sacroiliac joints do tend to regenerate in 6–18 months at which 
time if the pain has returned then the procedure can be repeated.    Deinnervation of 
sensory nerves effectively cuts the communication from the sacroiliac joint to the 
brain such that the brain cannot perceive pain from that joint. When the procedure 
is done, ideally it can also be seen as a prolonged window of opportunity, much like 
a steroid injection, during which the patient can focus on exercises to reduce stress 
that is placed on the sacroiliac joint so that the pain does not recur even if the nerves 
do regenerate. 

 As with radiofrequency rhizotomy for facet joints, if radiofrequency rhizotomy for 
the sacroiliac joints does not provide relief but the diagnosis is not in doubt,  then   endo-
scopic rhizotomy may be considered. In this procedure, an endoscopic surgery is per-
formed in which the sensory nerves innervating the sacroiliac joint are directly 
visualized and then cut under minimally invasive conditions. As with the same proce-
dure for facet joints, this is a relatively new procedure with little data behind it but good 
concept rationale and as such the procedure is still considered experimental by many 
doctors and insurance companies and coverage for it is unfortunately variable at best. 

 Historically,    fusion surgery has been attempted for the sacroiliac joint. The trou-
ble with fusion surgery of the sacroiliac joint is that some movement through the 
sacroiliac joint is necessary for walking and mobility in general. Therefore, when 
fusion surgeries were performed, patients tended to develop stress fractures in paral-
lel with the joint as the force was translated through other parts of the sacrum. 

  Fig. 7.2     Anteroposterior 
  fl uoroscopy image of the 
Simplicity probe 
placement along the 
sacrum, between the left 
dorsal sacral foramina and 
the left sacroiliac joint line. 
Three active electrodes of 
the Simplicity probe can be 
seen in the image       
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Newer surgical techniques and materials have sought to resolve the limitations on 
previous surgeries and reduce complications. Some have reported promising results 
although more independent research is needed. Fortunately, with the advent of the 
newer radiofrequency rhizotomy technology as described above, surgery for sacro-
iliac joint pain is considered a last resort and fewer and fewer patients fi nd them-
selves having to face that option.    
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    Chapter 8   
 Spondylolisthesis       

               Spondylolisthesis is a condition in which  one   vertebral body slips in relation to 
another. There are two common types of spondylolisthesis as it relates to lower back 
pain and leg pain: degenerative spondylolisthesis and isthmic spondylolisthesis. 
Other causes of spondylolisthesis include congenital, traumatic, pathologic, and 
postsurgical [ 1 ,  2 ]. 

  In   degenerative spondylolisthesis, the bones gradually start to slip in relation to 
one another. It is most common in people over age 50, more common in women (by 
a rate of about 3:1), and it most commonly occurs at L4–L5 [ 3 ]. 

  In   isthmic spondylolisthesis, a stress fracture in the spine at the bilateral pars 
interarticularis allows the vertebral bodies to slip in relation to one another.    The pars 
interarticularis is critical to maintaining the integrity of the spinal alignment because 
it connects the facet joint above to the facet joint below. Recall from chapter one 
that the facet joints prevent anterior-posterior translation of the bones and so loss of 
the integrity of this unit allows the bones to start to shift. Isthmic spondylolisthesis 
most commonly occurs at L5–S1 and is more common in males. Fractures of the 
pars interarticularis tend to occur in young athletes who participate in sports that 
involve repetitive extension such as gymnastics, ballet, volleyball, rowing, diving, 
and football [ 4 ]. Approximately 8–15 % of asymptomatic adolescents have been 
reported to have pars interarticularis stress fracture (spondylolysis) [ 5 ]. In adoles-
cents with lower back pain, the incidence of spondylolysis has been reported to be 
as high as 47 % [ 6 ]. For fractures of the pars interarticularis to lead to an isthmic 
spondylolisthesis, it generally (though not always) involves a bilateral fracture. 

 The degree of spondylolisthesis is graded based on  the   degree of slippage of the 
vertebral bodies (Fig.  8.1    ):

    Grade 1: <25 % slip  
  Grade 2: 25–50 % slip  
  Grade 3: 51–74 % slip  
  Grade 4: 75–100 % percent slip    
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 It is important to realize that  most  people with spondylolisthesis have no symp-
toms. Some reports estimate that as many as 80 % of people with a spondylolisthe-
sis have no pain [ 7 ,  8 ]. However, spondylolisthesis  can  cause symptoms. When 
symptomatic, patients generally present with extension-based lower back pain. 
Sometimes, the pain will radiate into the legs and may be accompanied  by   radicular 
symptoms such as numbness, tingling, and/or weakness. 

Normal spine

Grade 4 
>75% slippage

Grades of spondylolisthesis

Grade 1 
<25% slippage

Grade 2 
25-50% slippage

Grade 3 
50-75% slippage

  Fig. 8.1     Gra  des of spondylolisthesis       
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  Consider the following patient: Mario is a 68-year-old man who enjoys playing 
with his grandchildren. He is  frustrated   because over the last year he has been expe-
riencing increasing lower back pain that is worse with standing and walking and is 
alleviated with sitting. Mario denies any radiating leg pain or paresthesias in the 
legs. On physical examination, Mario has lower back pain that is reproduced with 
trunk extension and bilateral oblique extension. He is neurologically intact on exam. 

 Most spine specialists would agree at this point in the story that Mario is unlikely 
to have pain coming from a spondylolisthesis. His pain is certainly  consistent with  
spondylolisthesis pain, but epidemiologically it is  much  more likely that he has 
facet joint pain (based on his symptoms) or discogenic pain (based on the known 
epidemiology of lower back pain). To complicate matters just a little, even if Mario 
gets an X-ray that reveals a grade I L4–L5 spondylolisthesis, it is still more likely 
that his pain is coming from his facet joints or disc based on the aforementioned 
points. Certainly, it could be argued that if Mario has a spondylolisthesis that this 
mechanical disadvantage may lead to developing other types of lower back pain, 
but that is not the same thing as having pain directly from the spondylolisthesis . 

 Grades  I   and II spondylolisthesis are very common.    Grades III and IV spondylo-
listhesis are rare (especially in the absence of signifi cant trauma), accounting for 
less than 2 % of all cases, and an asymptomatic grade III or IV spondylolisthesis is 
exceedingly rare (though not unheard of). An asymptomatic spondylolisthesis does 
not require treatment, although grades III and IV asymptomatic cases should be 
evaluated closely for neurologic compromise and followed for progression of the 
listhesis or the development of neurologic compromise. 

 If a spondylolisthesis is present in a symptomatic patient,    fl exion and extension 
views of the lumbar spine are often obtained in order to evaluate for movement 
(instability) of the lumbar spine. If movement is present, this indicates some degree 
of instability and additional chronic mechanical stresses being placed on the spine 
and generally indicates a more diffi cult treatment course. Ultimately, movement on 
fl exion and extension radiographs makes a good physical therapy program all the 
more important in order to use the muscles to help support the spine. 

  When a spondylolisthesis is suspected of causing axial lower back pain, initial 
conservative care is appropriate. Physical therapy that focuses on lumbar stabiliza-
tion exercises, hip fl exor, and knee extensor stretching can be helpful. Physical 
therapy will sometimes incorporate passive modalities such as soft tissue mobiliza-
tion, electrical stimulation, and ultrasound to help with the pain and infl ammation. 
If symptoms persist and interventional procedures are being considered,    then the 
fi rst mode of diagnosis and treatment is to rule out the more common causes of 
symptoms including the disc, facet joint, and sacroiliac joints. These should be sys-
tematically interrogated with fl uoroscopically guided diagnostic blocks. While the 
disc is the more common source of pain epidemiologically, it is reasonable to start 
by blocking the facet joints as this is both a more conservative injection, and, in the 
presence of a spondylolisthesis, it seems reasonable (though the data here is lacking 
and so the reader should take this point as conjecture) that it is more common to 
cause back pain than in patients without a spondylolisthesis. 
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 If other more common causes of lower back pain have been ruled out and  the 
  history, physical examination, and imaging studies are consistent with spondylolis-
thesis causing the pain but the pain is not improving with aggressive conservative 
care, then surgical alternatives may include a laminectomy but generally involves  a 
  fusion surgery in order to stabilize the spine . 

  When   leg symptoms, including pain, numbness, tingling, and/or weakness, is a 
prominent component of the problem, and spondylolisthesis is present on imaging 
studies, then the spondylolisthesis is generally contributing to irritation of the 
affected nerve root. In this instance, treatment involves addressing the resultant 
radiculopathy. This generally begins as with axial lower back pain with conservative 
care including physical therapy. If symptoms persist, an epidural steroid injection in 
which the steroid is delivered to the affected nerve root may be performed. When an 
injection is used, it is generally coupled with physical therapy with the intent that 
the injection alleviates the swelling and infl ammation around the nerve root and the 
therapy exercises help support the spine so that the infl ammation does not return. 

  If   radicular symptoms persist, as with spondylolisthesis causing only lower back 
pain, surgical alternatives may include a laminectomy but generally involves fusion 
surgery in order to stabilize the spine.    
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    Chapter 9   
 Spondylolysis       

               The word spondylolysis is derived from the Greek  spondylos  (vertebra) and  lysis  
(break). As the name implies, a spondylolysis is a defect or break in  the   pars inter-
articularis. Spondylolysis affects roughly 3–7 % of the general population [ 1 ,  2 ]. 
Studies have pointed to genetics as possibly playing a role in development of a 
spondylolysis. While genetics and other factors may have a contributing role, activi-
ties that involve repetitive lumbar extension such as wrestling, boxing, rowing, div-
ing, dancing, gymnastics, and throwing place patients at greater risk of developing 
a spondylolysis [ 3 ]. 

 Spondylolysis may  occur   unilaterally or bilaterally. When a spondylolysis is 
bilateral, it places patients at signifi cantly increased risk of that patient developing 
an isthmic spondylolisthesis, which is the most common form of spondylolisthesis 
(see Chap.   8     for more on this). Spondylolysis most typically involves the L5 
segment. 

 Spondylolysis is thought to be symptomatic in only approximately 20 % of the 
population with that pathology, meaning that spondylolysis is asymptomatic about 
80 % of the time [ 4 ]. Spondylolysis causing lower back pain is most common in 
children and teenagers and is most commonly diagnosed at the ages of 15–16. When 
symptomatic, the most common complaint is axial lower back pain. A spondyloly-
sis in and of itself will not cause neurologic symptoms. However, if a spondylolysis 
leads to an isthmic spondylolisthesis, then a radiculopathy may result along  with 
  neurologic signs and symptoms. 

 Consider the following patient.    John is a 16-year-old football player with pro-
gressively worsening right lower back pain. The pain is worse with standing and 
twisting to the right. John is a junior in high school and is in the middle of football 
season. He has been trying to play through the pain but the pain has been getting 
worse to the point where his coach fi nally told him that he needs to see the doctor. 
John denies  any   radiating leg pain. John denies any numbness, tingling, or burning 
in the legs. When John sits down during class, he has no pain. The pain has been 
present for 4 months, since the end of preseason, but has gotten much worse in the 
last 3 weeks. On physical examination, John is a healthy, muscular 16-year-old with 
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a normal gait and no neurologic defi cits. He has pain with lumbar extension and 
worse pain with right oblique extension of the lumbar spine. He has tenderness of 
the right lower lumbar paraspinal muscles. 

 Most spine specialists would agree that given John’s age, sport of choice, and 
extension biased pain,  particularly   lumbar oblique extension to the side of his pain 
causing increased pain, it is very important to evaluate John with radiographs for a 
spondylolysis. There are four imaging modalities to evaluate for a spondylolysis. 
X-rays, including AP, lateral, and oblique views, can assess a spondylolysis. CT and 
MRI may be used to detect more subtle defects that X-ray may miss. CT may be 
more sensitive than MRI for this purpose but it entails the risk of the associated 
radiation. SPECT scanning is the most sensitive at identifying smaller or more sub-
tle cases of spondylolysis. Additionally, SPECT scans as well as MRI and CT can 
help identify the acuity of the pars interarticularis fracture and if there is only a 
stress reaction which may be a precursor to a true fracture [ 5 – 12 ]. 

 Many spine specialists will fi rst order plain fi lms with oblique views of the lum-
bar spine included in a case such as John. If the X-rays are negative for a pars inter-
articularis fracture but clinical suspicion is high, then SPECT or MRI may be 
obtained. If a pars interarticularis is found in conjunction with an isthmic spondylo-
listhesis, then fl exion and extension x-ray views of the lumbar spine should be 
obtained to rule out instability. 

 If a patient presents with a high degree of suspicion for a spondylolysis (such as 
with John) but also presents with neurologic features, then it may be best to order an 
MRI as this does not include radiation and will also show the soft tissues and poten-
tial  for   concomitant disc herniation or other pathology. 

 Treatment for a spondylolysis depends on the stage of the fracture.    Pain medica-
tions, bracing, and rest are the cornerstone of treatments for acute fractures. Pain 
medications may include acetaminophen, NSAIDs, muscle relaxers, or a short 
course of opiates depending on the severity of symptoms. 

 If John were to have been found to have  an   acute spondylolysis, he would have 
to abstain from football until he was fully healed and then he would make incremen-
tal return to sport. It is safe to say that if John had an acute spondylolysis, his foot-
ball season would have been over but not necessarily his football career. If John had 
a spondylolysis, he would likely have been prescribed a Boston overlapping brace 
to be worn for 23 h per day and he would have been prescribed physical therapy. 

 Once John was symptom-free for 3 months, a repeat bone scan would be per-
formed. If that revealed bony union or  a   pain-free fi brous union, then he would be 
able to progress his physical therapy with a special focus on core strengthening and 
knee extensor stretching. It is important to remember that a patient who has been 
braced for any length of time will need extra time to strengthen his core, particularly 
if that patient is planning to return to sport. 

 If the fracture in John’s case were not healed at 3 months, he may need to con-
tinue wearing the brace for several more months. Most acute fractures heal within 
3–9 months. Once a fracture is healed, return to full activities (including dance, 
football, gymnastics, etc.) generally begins about 6 weeks after the patient is pain- 
free. The patient should be able to  demonstrate   normal fl exibility and good strength. 
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The return to activity should be gradual and incremental and should not cause a 
recurrence of the patient’s lower back pain. If lower back pain does result from a 
return to activity, then the activity should be immediately stopped and the patient 
should return for further evaluation. 

 In rare cases, the spondylolysis does not heal and the patient may be considered 
as a surgical candidate. In uncomplicated cases of spondylolysis (e.g., cases without 
a concomitant isthmic spondylolisthesis or other problem), this should be rare. 

 It is important to remember that  the   radiographic fi nding of a spondylolysis in 
the presence of lower back pain does not mean that the correlation equals causation. 
Recall that about 80 % of spondylolysis are asymptomatic. If the clinical case were 
of a 40-year-old male with a 6-month history of gradually worsening axial lower 
back pain that was worse with sitting and better with standing, and if this 40-year-
old male did not play football or participate in any other at-risk activity, then it 
would be unlikely (though not impossible) that the spondylolysis were causing his 
back pain. Indeed, in a situation like this, even in the presence of a radiographic 
spondylolysis, discogenic lower back pain would still be the most likely diagnosis 
based on epidemiology alone. 

 Patients with an asymptomatic isolated spondylolysis do not require treatment. 
Ideally, a patient with an asymptomatic spondylolysis would participate in lumbar 
stabilization exercises and knee extensor stretching exercises as part of an overall 
exercise routine, but this recommendation would be true for all people.    
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    Chapter 10   
 Lumbosacral Radiculopathy       

              A lumbosacral radiculopathy is commonly referred to by patients and doctors alike 
as a “pinched nerve” or “sciatica.” Translated from Latin and Greek, a radiculopa-
thy is simply a pathology ( pathos  from the Greek) of a nerve root ( radix  from the 
Latin). A true radiculopathy means that there  is   neurologic loss of the spinal nerve, 
meaning loss of strength or sensation. A radiculitis refers to infl ammation of a spinal 
nerve and can result in only pain or the subjective sensation of numbness, tingling, 
or even subjective weakness as opposed to objective loss of sensation or strength on 
physical examination. For the purposes of this chapter, we will consider a lumbosa-
cral radiculopathy and radiculitis together under the term lumbosacral radiculopa-
thy, meaning impingement and/or infl ammation of one or more spinal nerves in the 
lumbosacral spine. 

 A lumbosacral radiculopathy may result from  many   causes. Anything or things 
that infl ames or compresses a nerve root may result in a radiculopathy. The most 
common of these factors are facet joint arthropathy and/or herniated discs, but a 
facet joint cyst, scar tissue from a previous surgery, or a buckled ligamentum fl avum 
could also create the conditions that lead to a lumbosacral radiculopathy. In younger 
patients, an acute herniated disc is more common as a cause. In older patients, a 
confl uence of degenerative spinal factors is more common as a cause. 

 Common symptoms of a lumbosacral radiculopathy include one or more of the 
 following   symptoms: radiating leg pain, numbness, tingling, and weakness. It is 
important to recognize that while a radiculopathy may be associated with lower 
back pain, it is not in and of itself a typical direct cause of lower back pain. A herni-
ated disc may infl ame or compress a nerve root causing a radiculopathy. However, 
it is important to remember that a herniated disc may, and commonly does, exist in 
a person with no symptoms whatsoever. Facet joint arthropathy, facet joint-derived 
cyst, spondylolisthesis, and ligamentum fl avum hypertrophy and buckling all may 
contribute to foraminal stenosis that may result in a radiculopathy – although again 
all of these changes may happen in someone who is completely asymptomatic. 
Often, a disc may cause lower back pain in addition to infl aming a nerve root in 
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which case the pain is multifactorial. Additionally, in the presence of a radiculopa-
thy, the muscles may spasm and guard leading to secondary lower back pain. 

 Consider the following patient:    Anastasia is a 52-year-old violinist who presents 
with a 3-month history of right lower back pain radiating into the right posterior and 
lateral thigh and into the posterior and lateral calf and into the lateral and dorsum of 
the foot and big toe. The pain is described as burning. She sometimes feels numb-
ness in the right foot. She denies any weakness. The pain and numbness is worse 
with prolonged sitting and better with standing and walking around. She rates the 
pain as 6/10 on VAS. On physical examination, Anastasia has a positive straight leg 
raise at 40° and has 4+/5 strength in the right hip abductors, extensor hallucis longus 
(EHL), and plantar fl exors. Otherwise, she is neurologically intact. Her right L4, 
L5, and S1 paraspinals are tender as is her right quadrates lumborum muscle and 
piriformis muscle. She has pain at 30° of trunk fl exion and feels better with trunk 
extension, including with oblique trunk extension bilaterally. 

  Most   spine specialists would immediately agree and recognize that Anastasia is 
suffering from symptoms most consistent with a radiculopathy that is likely affect-
ing her right L5 and S1 spinal nerves. Radiculopathies are relatively common with 
some estimates of them affecting 1 in 20 people [ 1 ]. When there is infl ammation 
along the nerve root, it is not uncommon for the muscles to spasm and/or tighten 
along the distribution of the nerve. For this reason, the piriformis muscle (as well as 
muscles in the lower back) is often very tight and tender in patients with L5 and S1 
radiculopathies. 

 A historical common pitfall in the diagnosis of lumbosacral radiculopathies was 
that the examining physician would press on the piriformis muscle on examination 
and fi nd that it reproduced some of the patient’s pain. A presumptive diagnosis  of 
  piriformis syndrome was made followed by an injection of lidocaine and steroid 
into the piriformis muscle. The injection into the piriformis muscle often led to 
temporary relief of some of the symptoms leading physicians to label the pain con-
fi dently as “piriformis syndrome.” However, the pain would typically recur a week 
or two later because in most cases (>98 %) the piriformis muscle in spasm was a 
 symptom of the problem  rather than the underlying cause. As our understanding of 
the spine has evolved, this has become clear and by healing the L5–S1 nerve roots, 
the piriformis muscle typically relaxes and is no longer symptomatic without ever 
having to inject it. 

 A clinical pearl to consider is in the physical examination of  the   hip abductors. 
There are two good ways to assess this muscle group. The most gross muscle testing 
is to have the patient stand on one leg and assess if the patient falls into a 
Trendelenburg stance because the hip abductors do not support the patient. For 
more subtle testing, most physicians will have the patient lie on their side and push 
up, abducting their leg against the physician’s resistance. The pearl is to fi rst bring 
the patient’s leg into slight hip extension before testing the abduction. Failing to do 
this allows the patient to inadvertently use her hip fl exors in the testing, and because 
the fl exors are a powerful muscle group, the hip abductor weakness, particularly if 
it is a subtle weakness, is missed. 
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 When a radiculopathy is suspected,    imaging is often indicated. The most com-
mon and valuable imaging study to obtain is MRI [ 2 ,  3 ]. It is important to always 
remember that asymptomatic fi ndings on MRI (e.g., facet joint arthropathy, herni-
ated disc) are common and therefore must be viewed as one piece of the diagnostic 
puzzle [ 4 ]. However, if the fi ndings on the MRI are consistent with the patient’s 
reported symptoms and objective physical examination fi ndings, the diagnosis is 
typically secured. If the MRI is not consistent with the history and physical exami-
nation, then electrodiagnostic studies (EMG/NCS) may be ordered to help deter-
mine and secure the diagnosis [ 5 ,  6 ]. Indeed, it is not uncommon for the MRI to be 
ambiguous or inconsistent with the patient’s history and physical examination fi nd-
ings. This point underscores the fact that most radiculopathies are infl ammatory in 
nature rather than a true mechanical compression of a nerve root. 

 For most patients with a lumbosacral radiculopathy, conservative care is a help-
ful and appropriate fi rst step of treatment.    Physical therapy is often utilized at the 
outset and this will generally consist of lumbar stabilization exercises, hip stretches, 
and muscle balancing [ 7 ]. Passive modalities such as electrical stimulation, ultra-
sound, heat, and soft tissue mobilization may also be incorporated. If the pain limits 
the patient’s ability to participate with physical therapy or if physical therapy is not 
helpful, then a targeted epidural steroid injection may be used. The purpose of the 
epidural steroid injection is to reduce the swelling and infl ammation from around 
the nerve root [ 8 ]. 

 There are  three   modes of delivery of the steroid in an epidural steroid injection 
to the epidural space. This was discussed in the chapter on discogenic lower back 
pain but will be reviewed in this chapter again in case the reader has skipped to this 
chapter. The three modes of delivery include a caudal epidural steroid injection, 
interlaminar epidural steroid injection, and a transforaminal epidural steroid 
injection. 

  In a  caudal epidural steroid injection,   the medicine is delivered into the epidural 
space via the sacral hiatus (Figs.  10.1  and  10.2 ). An advantage of the approach is its 
relative ease of administration. While fl uoroscopy is used, this approach can and is 
used when fl uoroscopy is contraindicated or unavailable for whatever reason. 
However, because the medicine is starting in the sacrum, a much larger volume of 
medicine must be used in order to reach the lower lumbar segments, and therefore, 
there is a necessary and signifi cant dilution of the steroid in the solution. Sometimes 
a catheter is inserted via the sacral hiatus in order to better reach the level of pathol-
ogy and thus not dilute the medication as much .

     The   interlaminar epidural steroid injection is another approach. In this proce-
dure, the needle is inserted through the ligamentum fl avum using a loss-of- resistance 
technique. The advantage of the interlaminar approach over the caudal is that the 
medication can be delivered directly to the lumbar region at the level of the disc and 
so less volume of medication can be used and a more concentrated steroid can be 
delivered to the site of pathology. However, because the needle is being advanced 
posteriorly, there is no guarantee that the medication will reach anteriorly where the 
medication is intended. Another limitation of the interlaminar epidural steroid injec-
tion is that the needle approach must be paramedian, meaning that the needle will 
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  Fig. 10.1    Anteroposterior 
and lateral fl uoroscopic 
views depicting pelvic 
structures and lower 
vertebrae of the lumbar 
spine.    The spinal needle is 
seen entering at the sacral 
hiatus and the contrast 
enhancement of the fl ow is 
seen outlining the epidural 
space. Note globular 
appearance of the 
enhancement that follows 
the epidural fat, which 
further delineates the fl ow 
as epidural       

  Fig. 10.2    Anteroposterior 
 a  nd lateral fl uoroscopic 
views depicting pelvic 
structures and lower 
vertebrae of the lumbar 
spine. The spinal needle is 
seen entering at the sacral 
hiatus and the contrast 
enhancement of the fl ow is 
seen outlining the epidural 
space. Note globular 
appearance of the 
enhancement that follows 
the epidural fat, which 
further delineates the fl ow 
as epidural       
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be biased to one side or the other. Because of the occasional and unpredictable pres-
ence of a thin connective tissue called plica mediana dorsalis separating left and 
right dorsal aspects of the epidural space, the medication may fl ow in a signifi cantly 
biased amount to one side, limiting the spread to the other. 

  The   transforaminal epidural steroid injection is the most technically demanding 
of the epidural steroid injection procedures but in many clinical scenarios it is 
largely considered the most effi cacious. In this procedure, a needle is advanced to 
the intervertebral foramina around the posterolateral margin of the disc (Fig.  10.3 ). 
This is the most ventral approach and therefore allows the most amount of medica-
tion to be delivered to the intended site [ 9 ]. There are several important consider-
ations with this technique. If there is even a partial vascular fl ow of the medication 
due to needle placement, then an intravascular injection may occur. This becomes 
particularly important if the practitioner is using medication that has particulate 
matter. Occlusion of a radicular artery due to vascular injection of particulate matter 
may result in ischemia and its potential sequelae, including the potential for paraly-
sis. Therefore, it is important for the physician to confi rm the intended fl ow via live 
contrast injection that shows appropriate spread of the medication and no vascular 
uptake. If necessary, the physician should use digital subtraction for added clarity of 
injection if vascular uptake is at all in question.

   Another consideration with the transforaminal approach is  the   plica mediana 
dorsalis which may provide a more concentrated unilateral spread of the medication 
but decreases the potential benefi t of diffuse reduction of infl ammation at the 

  Fig. 10.3     Needle 
  placement for 
transformational epidural 
injections at the right 
L4–L5 and right L5–S1 
intervertebral foramina, 
targeting right L4 and L5 
spinal nerves. Epidural 
contrast fl ow can be seen 
at the L4–L5 intervertebral 
foramen       
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contralateral side, possibly necessitating the need for a bilateral injection in the case 
of bilateral symptoms. Ultimately, the primary advantage of the transforaminal 
approach is a maximum concentrated amount of medication at the site of injection. 
This is an advantage if the appropriate level is selected for injection, and it also 
allows the transforaminal approach to be used diagnostically. However, if the symp-
toms are diffusely spread, or if the appropriate level is not selected, then an alternate 
mode of injection may be preferred. 

  When   epidural steroid injections are utilized for a lumbosacral radiculopathy, it 
is important for both the physician and the patient to recognize that even when suc-
cessful, the injection does not change the anatomy or underlying biomechanics that 
led to the symptoms in the fi rst place. The symptoms are not “masked” as it is not 
painkiller that is injected. Rather, the infl ammation has been reduced and with the 
reduction of infl ammation, the pain is also reduced. For this reason, it is very impor-
tant to utilize the time when the patient is feeling better after an injection to focus 
on stretching and strengthening exercises to address the spinal biomechanics so that 
the infl ammation and pain do not return. 

 The subject of effi cacy for (and against)    epidural steroid injections in the litera-
ture is a place of active contention [ 10 ]. Double-blind placebo-controlled studies 
have failed to show long-term effi cacy of epidural steroid injections for radiculopa-
thies, but prospective and retrospective outcome studies have mostly shown good 
results. How does one square those two sets of data? The most important point to 
realize is that double-blind prospective studies that have failed to show therapeutic 
benefi t from epidural steroid injections for radiculopathies have looked at the injec-
tion in isolation without the benefi t of concomitant structured physical therapy exer-
cises. Of course, in these studies the benefi t of the injection has proven to be short 
lived. By contrast, prospective outcome studies and retrospective studies as well as 
an overwhelming wealth of empiric clinical data suggest that injections can be very 
effective when combined with physical therapy exercises [ 11 – 14 ]. What is sorely 
lacking is a prospective, double-blind placebo-controlled study that incorporates 
physical therapy following the injection. Further, the study needs to evaluate effi cacy 
in lumbosacral radiculopathies from different causes. Specifi cally, the effi cacy of the 
injection coupled to physical therapy likely is somewhat different in younger patients 
with disc herniations versus older patients with multifactorial spinal stenosis [ 15 ]. 

 If  the   pain is persistent despite epidural steroid injections and physical therapy 
and if that pain is very signifi cant, then surgery is considered. The two primary 
indications for surgery for a radiculopathy are pain that is not responding to conser-
vative measures and is signifi cant enough to consider surgery and progressive neu-
rologic loss. If a patient is becoming weaker or progressively losing feeling in the 
leg, then a surgical consult should be sought emergently and surgery should be 
strongly considered to stop the progressive neurologic loss. Surgery does not always 
allow patients to regain the neurologic loss, but it should stop the loss from becom-
ing worse. 

  S  urgery to address a radiculopathy generally consists of decompression of the 
nerve root. If by decompressing the nerve root the spine would potentially become 
destabilized, then decompression and fusion may be required. Decompression 
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 surgeries are naturally less invasive than fusion surgeries and involve less surgical 
risk, less recovery and rehabilitation time, and less risk of adjacent level disease and 
therefore the threshold for a patient to undergo decompressive surgery should 
 generally be lower than for fusion surgeries.    
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    Chapter 11   
 Piriformis Syndrome       

               The   function of the piriformis muscle is to externally rotate the hip when the hip is 
in extension and to abduct the hip when it is in fl exion. In approximately 20 % of 
the population, the piriformis muscle belly is split and one or more parts of the sci-
atic nerve passes through the piriformis muscle [ 1 ]. Typically, when it passes 
through, it is the peroneal portion of the sciatic nerve that pierces the piriformis 
muscle. The sciatic nerve itself, as a single nerve, is the largest in the human body. 
Historically, piriformis syndrome has been an  overused   diagnosis as it has been 
confl ated with a lumbosacral radiculopathy which epidemiologically is much more 
common. Because the L5, S1, and S2 nerve roots innervate the piriformis muscle, 
the piriformis muscle is often tight and in spasm in the presence of a lumbosacral 
radiculopathy. Further, because the L5 and S1 nerve roots are so commonly 
infl amed, and because these spinal nerves are the primary feeders of the sciatic 
nerve, the diagnosis of piriformis syndrome or “sciatica” is often given when in fact 
the L5 and/or S1 nerve roots are the actual cause. In fact, true piriformis syndrome 
involves irritation or infl ammation of the piriformis muscle that may result in com-
pression or infl ammation of the sciatic nerve. 

  Consider the following patient: Samantha is a 34-year-old attorney who is an 
avid early morning runner. While training for a marathon,    she developed right but-
tock pain radiating into her right posterior thigh. The pain is worse with running and 
better when she lies down. Sitting does not make the pain worse although some-
times she has increased pain with transitioning from sit to stand after she has been 
sitting for a while. She has some numbness in the right lateral lower leg after a long 
run. On exam, she has a negative straight leg raise. Her piriformis muscle is very 
tender and pressure reproduces sciatic symptoms into the right thigh. MRI of her 
lumbar spine is normal and electrodiagnostic tests are within normal limits. 

 Most spine specialists would agree that Samantha is likely suffering from pirifor-
mis syndrome. Piriformis syndrome is often suspected when a patient presents with 
Samantha’s symptoms and then on exam she is found to have signifi cant tenderness 
in the piriformis muscle. However, if all the examining physicians knew Samantha’s 
history and the fact that her piriformis muscle was very tender and that palpation 
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reproduced her symptoms, then a diagnosis of piriformis syndrome would  still  be 
premature and likely incorrect. An L5–S1 radiculopathy would present in the same 
way and the piriformis muscle would likely be just as tender because it may spasm 
in response to the nerve root infl ammation. However, the fact that the dural root ten-
sion sign is negative (straight leg raise) is Samantha’s case further supports the 
diagnosis of piriformis syndrome. Still, a diagnosis at that point of the work-up 
would be premature. For Samantha, it is the fact that she has all of the above fea-
tures  and  the fact that her lumbosacral MRI is normal  and  that the electrodiagnostic 
studies were normal that suggest the diagnosis piriformis syndrome. 

 If Samantha had a positive straight leg raise  or  an L5–S1 disc herniation  or  elec-
trodiagnostic studies revealing an L5 and S1 radiculopathy, then that would have 
been the most likely diagnosis. Even with all of the above data points, it is still not 
defi nitive that Samantha has piriformis syndrome but it certainly appears that she 
does. In the end, piriformis syndrome remains a clinical diagnosis without a gold 
standard test . 

 When a lumbosacral radiculopathy is excluded and piriformis syndrome is the 
presumptive diagnosis, treatment typically begins  with   physical therapy. The physi-
cal therapy will focus on stretching the piriformis muscle as well as the other hip 
muscles. Passive modalities such as ultrasound and soft tissue mobilization are 
often used to stretch the hip joint capsule as well as the involved and surrounding 
muscles. Lumbar stabilization exercises are often incorporated into the physical 
therapy program. If an activity such as running is felt to have been contributing to 
the development of the piriformis syndrome, then it is important to evaluate the gait 
and address any suboptimal mechanics. In addition, the mechanics of the feet should 
be evaluated in an instance such as running contributing to piriformis syndrome and 
orthotics may be considered. 

 If the symptoms do not respond to physical therapy and home exercises, or if the 
symptoms are too severe to allow the patient to participate with  the   exercise regi-
men, then a trigger point into the piriformis muscle is often used. Ideally, ultrasound 
guidance is used for the injection in order to ensure proper localization of the needle 
into the belly of the piriformis muscle as well as to ensure avoidance of any vascular 
structures and also to avoid direct injection into the sciatic nerve [ 2 ]. The trigger 
point injection for piriformis syndrome often uses a small dose of steroid in addition 
to lidocaine or bupivacaine. 

 If piriformis syndrome is not responding to physical therapy and a trigger point 
injection with steroid then some doctors  feel   botulinum toxin injection may be help-
ful [ 3 ,  4 ]. The goal of using botulinum toxin (e.g., Botox) is to relax the muscle and 
facilitate further physical therapy. The main risk of botulinum toxin injection in this 
instance is to paralyze the muscle too much in which case the gait may be thrown 
off further and this may potentially lead to other musculoskeletal problems. 

 As a last resort, surgical release of the piriformis muscle in which the piriformis 
tendon is loosened may be considered if symptoms are ongoing and debilitating and 
symptoms have not improved with aggressive conservative care.    Surgical release 
for piriformis syndrome should be rare as conservative care is generally effective.    
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    Chapter 12   
 Spinal Stenosis       

              The words spinal stenosis have a Greek origin. The word “stenosis” means “chok-
ing.” Spinal, of course, means spine. So spinal stenosis is a choking (or narrowing) 
of the spine canal. While anything that narrows the spinal canal (e.g., a disc hernia-
tion) will create stenosis, conventionally when “spinal stenosis” is used as a diagno-
sis, it refers to a predominance of the stenosis originating from the posterior elements 
(e.g., facet joint arthropathy, buckled ligamentum fl avum) although there is often an 
element of disc herniation contributing to the stenosis. 

 The anatomic fi nding of some degree of  spinal stenosis is “  part of aging” in the 
sense that after the age of 65, just about everyone is going to have some degree of 
spinal stenosis on MRI [ 1 ,  2 ]. Of course, not everyone over the age of 65 has symp-
toms from their spinal stenosis. Indeed, most people do not. Even in patients with 
spinal stenosis and symptoms, there are typically other levels within that patient’s 
spine that reveal some amount of stenosis without symptomatology. 

 When spinal stenosis does cause  symptoms,   the symptoms do not generally 
occur because of a true compression of the spinal nerves but rather the reduced 
space in the spinal canal creates a greater propensity for the patient to develop 
infl ammation around the nerve roots as a result of the stenosis and this leads to 
symptoms. In rare cases the nerves may become truly mechanically compressed in 
which case the symptoms are generally severe and progressive. 

 Common symptoms of spinal stenosis include lower back pain radiating into the 
legs. The symptoms are generally worse with standing and walking and relieved 
with sitting or bending forward. Other symptoms may include numbness and tin-
gling in the legs. Patients may also complain of a lack of feeling steady on their feet. 
A common sign is something called the shopping cart sign. In this sign, a patient 
describes being unable to walk more than 5 min but then says that they can walk for 
a half hour with ease in the shopping center when they are bent over on the shopping 
cart. While it is often assumed by the patient that this is because they are leaning 
their weight onto the cart, it is in fact due to the fact that they are fl exed forward 
while leaning on the shopping cart, which alleviates the  pressure   from their spinal 
nerves. 
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 Consider  the   following patient. Charles is a 78-year-old male with a 5-year 
history of progressively worsening lower back pain radiating into the bilateral pos-
terior and lateral thighs and lower legs. His legs feel heavy when he walks. He can 
walk about 10 min before he has to sit down. As soon as he sits down, the pain goes 
away. On physical examination, he has 4+/5 bilateral hip abductor strength and 
decreased sensation to light touch in the bilateral soles of the feet but is otherwise 
neurologically intact. He has pain and restricted movement with trunk extension 
and bilateral oblique extension. 

 Most spine specialists would agree that Charles probably has spinal stenosis 
causing bilateral lumbosacral radiculopathies. MRI of the lumbosacral spine would 
likely reveal moderate multilevel spinal stenosis. If vascular claudication is sus-
pected then Dopplers may be obtained. An inexpensive way to differentiate vascular 
claudication from spinal stenosis symptoms is to have a patient walk and also use 
an exercise bicycle. If the patient has spinal stenosis causing his symptoms, then he 
should have the leg symptoms while walking but he should not have the leg symp-
toms when using a bicycle. This is because his is in a trunk fl exed position while on 
the bicycle which takes the pressure off his nerves. If on the other hand the symp-
toms are due to vascular causes, then the symptoms should limit his ability to walk 
as well as to ride a bicycle. This is because in vascular claudication it is the demand 
for oxygen that causes the symptoms in the legs and so walking and bicycling both 
create that demand and the position of the patient’s trunk is immaterial. 

  Initial   treatment for lumbar spinal stenosis typically involves physical therapy 
that focuses on lumbar stabilization and hip strengthening exercises and hip fl exor 
and knee extensor stretching. Passive modalities are often used as well to reduce 
overlying myofascial pain and adhesions. If symptoms are not improving with 
physical therapy, or if the symptoms make it diffi cult to participate with physical 
therapy, then an epidural steroid injection may be helpful. It should be emphasized 
that an epidural steroid injection does not “fi x” the underlying stenosis.    An epidural 
steroid injection is also not a “Band-Aid” in that it is not a painkiller. Rather, an 
epidural steroid injection helps reduce the swelling and infl ammation from around 
an infl amed nerve root. When an epidural steroid injection is able to reduce this 
swelling and remove the symptoms, it should be coupled to physical therapy exer-
cises in order to maximize the biomechanics and help reduce the pressure from the 
spinal canal so that ideally the symptoms do not recur [ 4 ]. 

  Epidural   steroid injections are more effective for foraminal stenosis than for cen-
tral stenosis. For a more complete discussion of epidural steroid injections, see the 
previous chapters on lumbosacral radiculopathy and discogenic lower back pain. 
For multiple pathologies, long-term outcomes rest more in participation and com-
pliance with therapeutic exercise regimens and postural and ergonomic adjustments 
than with lone injections. However, this is particularly true when considering spinal 
stenosis. Studies have repeatedly shown that epidural steroid injections for spinal 
stenosis offer good short-term relief but inconsistent long-term outcomes after 6 
months or a year [ 5 ,  6 ]. It is also important to note that studies have also shown poor 
compliance with therapeutic exercises after 6 months to a year. The sum results of 
these datum is the importance that the physician articulates the necessity of learning 
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and participating in a consistent therapeutic exercise program as well as improved 
ergonomic and postural habits and possibly activity modifi cation in order to achieve 
the desired long-term results. 

 Inherent to symptomatic spinal stenosis is the potential for limited mobility and 
this can  have   negative psychological ramifi cations. It is important that physicians 
be aware of this potential and help patients to identify this in themselves. Sometimes 
simply acknowledging the legitimacy of the stress helps patients to cope with it or 
opens an avenue for them to fi nd help in developing coping strategies. 

 When conservative care has not been helpful and the pain is signifi cant and not 
controlled with oral pain medications, then another potential therapeutic interven-
tion is a spinal cord stimulator. A spinal cord stimulator is a procedure that does not 
fi x the spinal stenosis but it is designed to distract and ideally eliminate the patient’s 
pain. A spinal cord stimulator has two steps to  its   implementation. The fi rst step is a 
spinal cord stimulator trial. This is a percutaneous procedure in which a catheter is 
used to introduce wires that will rest on the appropriate levels of the dorsal columns 
of the spinal cord. Those wires are connected to a small computer-controlled battery 
pack that the patient carries around for a week. This battery pack usually will con-
tain a certain degree of patient control. The idea is that the patient can increase or 
decrease the amount of stimulation to his spinal cord. The ultimate goal is for the 
patient to feel the sensation from the stimulation instead of the pain. Then ulti-
mately, the brain may attenuate to the buzzing or other sensation from the stimula-
tion and simply not feel the pain. Often a patient will be instructed to use it for a few 
hours several times per day. The regimen of course depends on the patient’s particu-
lar clinical scenario. 

 If the patient receives good pain relief that is meaningful in the context of the 
patient’s activities of daily living from the spinal cord stimulator trial, then the stim-
ulator may be surgically implanted. Careful consideration should be taken when 
selecting the appropriate stimulator. If the spinal cord is implanted, then the patient 
will receive a wireless remote to be able to control the intensity and duration of the 
pulse strength. With recent advances in technology, the stimulators have been 
improving and each has its own  relative   advantages and disadvantages. For exam-
ple, for those with a more active lifestyle, it is important to select a stimulator that 
can adapt to the changes of rapid fl exion and extension of the spine as well as 
changes in horizontal and vertical positions of the body by regulating the pulse 
strength. This allows for adequate pain control without unwanted spikes in pulse 
that can otherwise be quite uncomfortable. 

 Another consideration for spinal cord stimulator selection is the battery in terms 
of both its life and the process for recharging it. Most spinal cord stimulators have 
batteries that will last for several years and can be easily recharged.    Another consid-
eration is a potential for the patient to need  magnetic resonance imaging (MRI)   in 
the future. Most implantable devices are not compatible with MRI although some 
devices make it possible to perform some limited MRI in other parts of the body. 

 It is important to realize that if  a   spinal cord stimulator is effective at controlling 
a patient’s pain, the underlying condition has not actually been fi xed. Therefore, it 
is important to monitor a patient’s potential progression of neurologic defi cits. 
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  Surgery   for lumbar stenosis is indicated when there is signifi cant pain that is 
affecting quality of life and not getting better with conservative care or when there 
is progressive neurologic loss. The two basic types of surgery involve a laminec-
tomy or laminectomy with fusion surgery. X-STOP is another surgery for lumbar 
stenosis in which a device is inserted between the spinous processes to help fl ex and 
open the spinal canal. MILD is another minimally invasive surgical procedure in 
which the posterior elements of the spinal canal are targeted in order to decompress 
the spine. Surgery in patients with spinal stenosis is generally very effective at 
reducing or eliminating the leg pain and preventing the progression of neurologic 
symptoms but is generally less effective  in   addressing the symptom of lower back 
pain and is variable in terms of reversing neurologic symptoms [ 7 ]. 

 An alternative to surgery or a treatment path if surgery is ineffective or inade-
quate at controlling a patient’s pain is  an   intrathecal pump that delivers medication 
directly to the subarachnoid space. An intrathecal pump provides a baseline level of 
medication to provide baseline pain control in addition to the option of delivering 
increased medication in the event of breakthrough pain. Restrictions within the 
pump are created in order to help avoid overdose. By delivering the medication 
directly to the intrathecal space, a much more concentrated dose of medication may 
be used with less chance of signifi cant side effects. Common medications used in an 
intrathecal pump include opioids, adrenergic agonists, local anesthetics, GABA-B 
receptor agonists, ziconotide, and  N -methyl- D -aspartate receptor agonists as well as 
a variety of other medications. An intrathecal pump goes through a similar process 
as a spinal cord stimulator with an initial trial and, if successful in decreasing the 
pain without unwanted signifi cant side effects, then a surgically implanted intrathe-
cal pump may be placed. An intrathecal pump requires more ongoing management 
than a spinal cord stimulator. In addition to having to consider the battery life, the 
reservoir of medication must be refi lled on a regular basis.    
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    Chapter 13   
 Compression Fractures       

              Compression fractures may occur in the vertebrae and cause lower back pain. They 
most commonly occur in patients with  osteoporosis.   Osteoporosis weakens the 
bone leading that bone vulnerable to fracture from everyday activities of daily living 
(e.g., lifting, twisting, coughing) that under normal circumstances would not cause 
a fracture. Tumors originating from within the spine, or metastases to the spine, may 
also weaken the bone and result in compression fractures. Signifi cant trauma of 
course can also result in compression fractures in the spine. 

 An important fact about compression fractures in the spine is that they can  be 
  asymptomatic. Indeed, sometimes, the patient has a compression fracture and no 
recollection of any back pain. Consider that it has been estimated that a quarter of 
postmenopausal females have had at least one vertebral compression fracture. 
Sometimes a patient may remember an episode of lower back pain but that pain 
subsequently resolved. When lower back pain occurs and a compression fracture is 
found on an imaging test, it is important to take the fracture seriously, consider why 
it is there, and consider that it is a potential source of the lower back pain, but it is 
also important to recognize that the pain may be originating from another source 
within the spine and that the compression fracture may be incidental to the pain. 

 Consider the following patient.    Eleanor is an 82-year-old female who presents 
with 2 weeks of severe lower back pain. She has a history of hypertension and 
osteoporosis but was otherwise doing okay until she lifted her granddaughter 2 
weeks ago and immediately felt a sharp pain in the upper part of her lower back. The 
pain has been so intense that she has been mostly bedbound for the last 2 weeks. She 
went to her primary care doctor who ordered an X-ray that revealed an L1 compres-
sion fracture, multilevel facet joint arthropathy, and degenerative disc disease. On 
physical examination she is neurologically intact and has severe point tenderness 
over the anatomic location consistent with her L1 spinal segment. Trunk movement 
of any kind while standing intensifi es the pain. 

 Most spine specialists would agree that Eleanor is suffering from an acute L1 
compression fracture. An MRI is often obtained in order to evaluate the extent of the 
fracture as well as to evaluate the nerves. A CT may be obtained if there is not a 
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concern for neurologic damage and if an invasive procedure such as kyphoplasty of 
vertebroplasty to address the pain is being considered. When a compression fracture 
is identifi ed, it is important to treat the pain from the fracture as well as to make sure 
that the underlying cause of the fracture (e.g., osteoporosis in Eleanor’s case) is 
being optimally managed. If a compression fracture is found in an older patient who 
has not had a recent DEXA scan then it is important to obtain one. If a compression 
fracture is found in a younger patient with no other obvious cause for the fracture 
(e.g., tumor), then a DEXA scan should be included as part of the work-up as to why 
the fracture occurred. 

 Initial treatment of a compression fracture is nonsurgical and involves relative 
rest and  pain   medications. Physical therapy is often started in order to maximize the 
movement that can be tolerated. Especially in patients with underlying osteoporo-
sis, bed rest can lead to worsening of that osteoporosis as well as put the patient at 
risk for a thromboembolic event so mobilization is important. Physical therapy will 
often incorporate heat and gentle massage for pain relief. The exercises in physical 
therapy should target fl exibility and lumbar stabilization exercises with an extension 
bias used for the exercises [ 1 ,  2 ]. In years past,    extension bracing was commonly 
used, but this has become controversial because of the extra stress that bracing 
places on the posterior elements of the spine. As such, it is no longer considered the 
standard of care but can be used in select cases. 

 Most cases of compression fractures will improve  with   noninterventional care. 
However, if the pain is intolerable or does not improve over 6–8 weeks, then verte-
broplasty and kyphoplasty are two interventional treatments that may be considered 
for painful compression fractures [ 3 ]. In both of these procedures, a needle or surgi-
cal device is inserted into the compression fracture. In vertebroplasty, cement is 
injected under high pressure to stabilize the fracture. The advantage of vertebro-
plasty is that it is relatively quicker than kyphoplasty. The disadvantage is that high 
pressure is used and this can lead to complications such as cement emboli. 
Additionally, as opposed to kyphoplasty, the height of the bone is not restored. In 
kyphoplasty, surgical instrumentation is placed into the fracture and a balloon is 
infl ated that creates a vacuum into which cement is injected. The two advantages of 
kyphoplasty are that the procedure is done under relatively low pressure, minimiz-
ing cement emboli, and also height is restored to the fractured vertebral body. Both 
vertebroplasty and kyphoplasty are effective at quickly reducing the pain from an 
osteoporotic compression fracture; however, both suffer from the criticism that they 
may potentially increase the risk of adjacent-level compression fractures [ 4 ]. This 
remains a point of ongoing research and some contention. In the meantime, verte-
broplasty and kyphoplasty are appropriate surgical options for patients with severe 
pain who are not responding to more conservative measures. 

 In patients  with   chronic pain and radiographic evidence of an old compression 
fracture, it is critical to realize that the compression fracture may not be the source 
of pain. In addition to the usual more common causes of lower back pain (e.g., dis-
cogenic pain), it has been found that the incidence of facet joint pain may increase 
in the presence of osteoporotic compression fractures [ 5 ]. This is believed to be 
because the biomechanical stress that used to pass through the vertebral body is now 
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instead translated disproportionally through the facet joints. Therefore, medial 
branch blocks of the facet joints should be strongly considered in patients with 
chronic back pain even when an osteoporotic compression fracture is identifi ed and 
suspected as being the source of the pain. Naturally, an additional point to consider 
is that there may be, and often is, more than one pain generator and since a pain 
generator such as a facet joint is ultimately treatable with radiofrequency rhizotomy, 
   it is worth knowing if that is a signifi cant portion of the pain as it can be more read-
ily eliminated using conservative options than can chronic pain from an osteopo-
rotic compression fracture. 

 In a  2009   placebo-controlled study examining the effi cacy of vertebroplasty, it 
was found that vertebroplasty did not reveal a statistically signifi cant difference in 
the main outcome of pain when compared with sham procedure [ 6 ]. However, the 
sham procedure involved anesthetizing the injection site as well as the subcutaneous 
tissues and the periosteum overlying the pedicle through which the needle for the 
vertebroplasty would be inserted. This location also had the effect of anesthetizing 
the medial branch of the facet joint. It has been postulated that although the study 
aimed to look solely at the effi cacy of vertebroplasty to reduce the patient’s pain, 
some specialists argued that it showed support for the biomechanical model in 
which the facet joints mediate a signifi cant portion of the pain following compres-
sion fracture as previous studies have indicated that simply anesthetizing the medial 
branch has the effect of reducing pain in facet joint mediated lower back pain.    
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    Chapter 14   
 Epidural Steroid Injections: Dispelling 
Common Myths       

              Perhaps there is no source of confusion, contention, obfuscation, and general mis-
understandings primarily among patients but also doctors as there is in regard to 
epidural steroid injections. This chapter is devoted to trying to dispel some of the 
more common myths. 

 Epidural steroid injections do not correct  any   anatomical or biomechanical prob-
lems leading to a radiculopathy. Epidural steroid injections, however, do not mask 
pain or “put a Band-Aid” on the problem. Epidural steroid injections work by serv-
ing to reduce the swelling and infl ammation around an infl amed nerve root. When 
used in isolation, epidural steroid injections have not been shown to provide good, 
consistent long-term relief. When used as a tool to enable patients to participate 
with structured therapeutic exercises, they have been shown to have good effi cacy. 
However, in the end the data as it stands is mixed and a large part of the resulting 
confusion lies in the fact that prospective,    double-blind placebo-controlled studies 
in an effort to evaluate  only  the injection have not included structured physical 
therapy as part of the study design. As a result, in many of these studies only short- 
term benefi t is seen from the injection. Short-term benefi t should be the norm to be 
expected from most steroid injections for a variety of musculoskeletal pathologies 
as they address infl ammation, not biomechanics. Prospective cohort outcome stud-
ies and retrospective studies, by contrast, follow patients through a normal treat-
ment paradigm which does  or at least should  include therapeutic exercises, and 
these studies have tended to show good longer-term effi cacy for epidural steroid 
injections [ 1 – 3 ]. Of course, it should be emphasized and reemphasized that these 
studies do not show good long-term effect of the injection alone but rather as it is 
used as part of a more comprehensive treatment paradigm. What is clearly needed 
are double-blind placebo-controlled studies that incorporate physical therapy as 
well as the injection procedures and that also look at this paradigm as it relates to 
patients with herniated discs causing radiculopathy as well as multifactorial spinal 
stenosis causing radiculopathy. 

 The number and frequency of epidural steroid injections remains a topic that 
lacks data and consensus in equal parts. Many doctors tell each other and their 
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patients that there should be a limit of three epidural steroid injections in a 
six- month time frame or sometimes even in a year. However, this is based in dogma, 
not research. Three injections is a fi ne number, but why not four or seven or two or 
even one? As there is no data, there really is no good answer. What is established is 
that steroid injections may locally degrade cartilage and will weaken tendons and so 
are and should be used sparingly in joint and tendon injections. There is  some   sys-
temic absorption of the medication and systemic steroids are known to have many 
different and serious side effects. The amount of systemic absorption is small but 
there is at least some suggestion that it may increase fracture risk in elderly patients 
(see below) and so the potential for problems from systemic absorption should not 
be completely discounted. However, with regard to the epidural space, it is not 
known whether there is a local risk of repeated injections. No local risk from 
repeated epidural steroid injections (other than the risk of any singular injection of 
infection, bleeding, nerve trauma, and infarction which will be discussed below) has 
been effectively documented. Some spine surgeons feel that repeated epidural ste-
roid injections performed over the course of years and decades may predispose to 
an increased complication of dural tearing during a potential spine surgery. However, 
this conjecture has not been scientifi cally validated, and the same spine surgeons 
tend to report that even if that were the case it would not necessarily be a reason to 
not perform the injections if they are helpful. Insurance companies tend to restrict 
the number of epidural steroid injections a patient may receive in a year, and this 
sometimes plays a practical role in decision-making depending on the specifi c cir-
cumstance. However, if the decision of how many injections to perform is based on 
insurance rather than medical science, this should be effectively communicated to 
the patient.    Insurance denial or restriction does not equate to sound medicine – in 
this case it merely serves to help perpetuate the dogma. 

 A 2013  large   retrospective analysis revealed evidence that epidural steroid injec-
tions in an elderly population increased the risk of fractures by as much as 21 % [ 4 ]. 
The study was retrospective in nature, but it certainly raises concern and should be 
considered when outlining a treatment strategy on a case-by-case basis. Aside from 
the retrospective nature of the study, one of the opposing viewpoints in relation to 
potential future fracture is that to the extent that an epidural steroid injection allows 
a patient to participate in weight-bearing exercise and increase mobility, and to the 
extent that it is used in this mode, it may serve to prevent subsequent fracture risk. 
This too will ideally be sorted through future research. 

 Epidural steroid injections are generally considered safe. Infection and bleeding 
are risks of any procedure, but  these   risks are minimal with infections occurring 
generally at a rate of 0.1–0.01 % of injections. In a reported review in 2014 of over 
14,960 lumbosacral epidural steroid injections, there were no reported cases of 
infection, neurologic defi cit, or hemorrhage [ 5 ]. Still, infection and bleeding must 
always be considered. 

 Bleeding in the context of an epidural approach has a different consideration than 
other injection procedures.  A   hematoma occurring within the epidural space is con-
fi ned and limited in expansion by the spinal canal and thus may compress the spinal 

14 Epidural Steroid Injections: Dispelling Common Myths



81

cord or spinal nerves. Patients with coagulopathies need special  consideration and 
at times may require premedication. Patients on blood thinners also require special 
consideration and patients may need to stop their blood thinners prior to their epi-
dural steroid injection depending on the particular blood thinner and clinical sce-
nario. Platelet inhibiting medications are surrounded by controversy in the context 
of spinal procedures and epidurals in particular with some physicians and spine 
organizations arguing that the relative risk of a hematoma is lower than the potential 
risk of stopping the medication.    This remains an area of ongoing research, debate, 
and scrutiny. 

  Dural   puncture is a complication of an epidural in which the needle tip punctures 
the dura. This has been reported overall in approximately 0.5 % of epidurals. In the 
same previously mentioned recent study of 14,960 lumbosacral epidural steroid 
injections, dural puncture was reported at a rate of 0.3 % in interlaminar lumbar 
epidural steroid injections and <0.1 % of transforaminal epidurals steroid injec-
tions. A dural puncture may result in severe positional headaches in which the 
patient has pain when vertical such as sitting or standing and no pain while horizon-
tal such as lying down. The headache usually begins within 12–24 h after the epi-
dural injection. The majority of these headaches resolve spontaneously within 48 h. 
If the headache does not improve or if the pain is severe then a blood patch may be 
used in which blood is drawn from the patient and then injected into the epidural 
space around the suspected leak in order to help with closure. 

  Nerve   damage from direct trauma from the needle may occur but is exceedingly 
rare. Fluoroscopically guided epidural steroid injections done under anesthesia may 
suffer a slight increased complication rate as compared with fl uoroscopically guided 
epidural steroid injections done without anesthesia because the patient is not awake 
and cannot report pain from the needle as it approaches the nerve, which cannot be 
seen during needle manipulation under fl uoroscopy.    
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    Chapter 15   
 Red Flag Signs and Symptoms       

              Red fl ag signs and symptoms in the context of lower back pain are signs and symp-
toms that should prompt further investigation. 

 Red fl ag signs and symptoms and what they may indicate include the 
following:

   Fever— ris  k of infection.  
  Chills—risk  of   infection  
  Recent unexplained weight loss—potential  for   malignancy  
  Saddle anesthesia—concern  for   cauda equina syndrome  
  Urinary or bowel incontinence—concern for cauda equina syndrome or spinal cord 

lesion
Progressive weakness or numbness—concern for nerve damage    

 Any history of cancer, IV drug abuse, HIV, prolonged use of corticosteroids, or 
 other   causes of immunosuppression should prompt concern for infection or malig-
nancy and warrant further study depending on the clinical scenario. 

  History   of recent travel to a location with a high incidence of tuberculosis should 
prompt consideration of tuberculosis in the spine (Pott disease). 

 Pain that is severe at nighttime and better with activity and during the day may 
prompt concern for a malignancy depending on the clinical scenario. 

  Axial   lower back and buttock pain in a young male that is much worse in the 
morning and includes excessive stiffness that can last for over an hour in the morn-
ing should prompt concern for ankylosing spondylitis.   
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    Chapter 16   
 Exercises for Lower Back Pain       

              Exercise is very important for good spine health. Exercise helps spinal health in a 
number of ways. Exercise to achieve and maintain a healthy weight is important 
because excess weight places additional unhealthy stresses on the spine. 
Cardiovascular exercise in general is helpful because good overall health and proper 
blood fl ow throughout the body and to the spine aid in achieving spinal health. 
   Weight-bearing exercise is important to help with maintaining good bone density. 
The most important exercises for spinal health are exercises that target the muscles 
that directly relieve the pressure from the spine. This chapter focuses on these exer-
cises, but it is important to emphasize to patients that these exercises belong as part 
of an overall healthy lifestyle and as part of that a broader exercise program. 

 The specifi c exercise program designed for a patient’s lower back pain will 
depend on the nature of that patient’s lower back pain. When a patient’s pain  is 
  fl exion based (e.g., sitting increases the pain) and believed to be discogenic in ori-
gin, then the prescribed exercises will have an extension bias. Reciprocally, when a 
patient’s pain is extension based (e.g., standing increases the pain) then the pre-
scribed exercises have a fl exion bias. When pain is neither fl exion nor extension 
based or when both types of positions produce back pain, then the prescribed exer-
cises occur in a neutral spine position. 

 Every patient needs to be individually evaluated  for   muscle weaknesses and 
imbalances. Of course, there are some general principles. The hallmark of many 
lower back exercise programs includes lumbar stabilization exercises and hip fl exor 
stretching. Two common lumbar stabilization exercises include posterior pelvic tilts 
and planks. 

 In  a   posterior pelvic tilt, the patient lies supine and pushes her belly button into 
the ground so that the arch of the back disappears (Fig.  16.1 ). If this becomes easy, 
heeltaps can be added to the posterior pelvic tilt as long as the pelvic tilt posture is 
never compromised.

    Planks   are another terrifi c lumbar stabilization exercise. In a plank, the patient 
lies prone and then props himself up on his elbows and toes so that his head, upper 
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back, lower back, and buttocks are in a straight line such that were a ruler to be 
placed on his back, it would remain completely straight (Fig.  16.2 ).

   Once this exercise is easy for a patient to perform, variations are introduced such 
as side planks, and then the patient may progress to even more challenging varia-
tions such as dynamic planks. A dynamic plank involves holding a plank position 
and then taking away one or two of the supporting limbs but reaching for a prede-
termined spot. For example, a person may hold a plank position and then extend a 
hand 5 or 10 in. in front of him as if reaching for an object. Another variation may 
include raising a hand and contralateral leg and holding that position. 

  Fig. 16.1     Posterior   pelvic tilt       

  Fig. 16.2     P  lank       
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 Stretching  the   hip fl exors is an important part of most therapeutic exercise pro-
grams for lower back problems. Recall that the hip fl exor tendons attach to the 
transverse processes of the spine. When the hip fl exors are tight (and they are often 
tight in people), they create a pulling torque on the spine, bringing it unhealthily 
forward. The hip fl exors are a powerful muscle group and so this anterior torque can 
have very deleterious effects on the spine’s health. 

  Knee extensor stretching   is also often included in a back exercise program. The 
old-fashioned way of bending at the hips and trying to touch one’s hands to the 
ground is not a good way to stretch the hamstrings as this places unnecessary and 
unwanted stress on the lower back. A preferred method to stretch the knee extensors 
is to have the patient lie on his back and then slowly bring his leg into the air. The 
patient may use a belt or rope to help bring his foot up. Ideally, while performing 
this stretch, the person can simultaneously perform a pelvic tilt, which serves the 
dual purpose of protecting the spine during the exercise and also strengthening the 
lumbar stabilizing muscles at the same time (Fig.  16.3 ).

   In patients with fl exion-biased pain,    trunk extension stretches are very impor-
tant. There are two common ways to perform trunk extension stretches. In one 
form, the patient is standing and places her hands on her hips as she arches her 
trunk backward until she feels a gentle stretch in the lower back. When she feels 
the stretch, she pauses and holds the position for 10–20 s. In another method to 
perform a trunk extension stretch, the patient lies in the prone position and slowly 
extends her back by coming up to her elbows until she feels the stretch and then she 
holds that position.   

  Fig. 16.3     Knee   extensor stretch       
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    Chapter 17   
 The Mind-Body Connection: Is Stress 
Important?       

              As the decades have gone by, the role  of   stress and mental stability in a patient’s life 
and the role that stress may play in a patient with lower back pain have become 
increasingly evident as a factor to always remember to consider. Dr. John Sarno did 
not invent the idea of somatization of stress as pain, but he certainly did a lot to 
popularize it and bring it to the awareness of patients and physicians alike. With his 
wildly popular book,  The Mind-Body Connection , he introduced to the general pop-
ulation the concept (that he terms “tension myositis syndrome” or “TMS”) that 
emotional stress can and often does become realized as physical pain. 

 The notion that stress “causes most back pain” is outdated and ignores decades 
of meticulous research that has revealed the most  common   spinal pain generators 
such as the facet joint, disc, and sacroiliac joint. However, most people—doctors 
and patients alike—would cede the principle that stress, just as sleep deprivation 
does, has the potential to make pain feel worse. A patient with  discogenic   lower 
back pain is likely to suffer more with that lower back pain if he also just lost his job 
and is going through a divorce. That is, seen through the prism of a large amount of 
stress in one’s life, pain feels worse. Similarly, insomnia may magnify a patient’s 
pain. Some patients have indeed been found to have  all  of their pain originate from 
the stress in their life, though this remains a very small minority of patients. 

 Most doctors who treat pain and take time to talk to their patients have stories 
about patients who broke down crying when they talked about something traumatic 
in their life. Once a patient opens up about  a   traumatic event, sometimes they imme-
diately realize that their pain was alleviated by simply expressing and identifying 
their stress. The research on stress and its role in causing or exacerbating lower back 
symptoms is small and inconclusive. In this author’s experience, patients who 
appear introspective and patients who wonder aloud if their stress is contributing to 
their pain typically may have stress as a component of their pain, but that compo-
nent is likely to be a small component at most. Rather, it is the patient who abjectly 
denies that their recent divorce, loss of a job, loss of a parent, or other major emo-
tional stress could possibly have anything to do with their pain— it is precisely this 
patient  that is more likely to have a strong psychological component to his pain. 



90

 Consider the following scenario.    A doctor asks her patient, “Mr. Romero, you 
certainly do seem to have a lot of stress in your life. Do you think that your recent 
divorce and loss of your job may in some way be contributing to your pain?” If Mr. 
Romero were to respond, “No! What? Do you think I’m making this up? I’m in 
pain! Won’t you help me? I’m not crazy!,” it is this sort of response that should 
prompt concern that stress may be a signifi cant portion of Mr. Romero’s pain. This 
sort of closed response refl ects a disconnect in Mr. Romero between his emotions 
and his awareness of how those emotions are likely interplaying with his body. 

 By contrast, if Mr. Romero were to respond, “Well, doctor, I’ve been thinking 
about that. I don’t know. I certainly am stressed and I’ve tried to think if that is caus-
ing my pain but I really don’t think so,” he is clearly open to the idea that stress is 
playing a role in his pain.    It is this response that refl ects that Mr. Romero is more in 
touch with his feelings and how they may be affecting his overall health. Ironically, 
it is with this type of response that a strong psychological component to the pain is 
signifi cantly less probable. Of course, to emphasize, the above is this author’s pro-
fessional opinion and is not grounded in evidence-based medicine. 

 In the end, it is important to treat the entire patient and not just the patient’s 
spine. If stress is suspected, it is always appropriate and healthy to raise it as a ques-
tion. If the patient is resistant to the suggestion, it is generally worth noting. A refer-
ral to a clinical psychologist or other mental health provider, if done in a tactful and 
non-threatening manner, may be very helpful to that patient.   
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    Chapter 18   
 Alternative Treatments       

              There are a wide range of alternative treatments for spinal pathologies. Alternative 
should be defi ned here as treatments that lack a generally accepted standard of care 
by medical doctors based on a lack of rigorous scientifi c studies supporting their 
usage. When considering alternative treatments, it is important to always remember 
that lack of data to prove effectiveness is not the same thing as data proving inef-
fectiveness. That is to say that in many respects, the jury is still out in terms of 
evidence- based medicine when it comes to treatments such as acupuncture, chiro-
practic care, Feldenkrais, and other treatments. 

 Despite a lack of validation  from   evidence-based medicine, the usage of alterna-
tive treatments by patients with spinal pathologies is enormous. A busy spine spe-
cialist may have never seen a patient who has previously gone to a chiropractor or 
acupuncturist, but those patients have seen the spine specialist. That is to say that 
sometimes doctors remain unaware of their patients’ usage of alternative medicine 
because the physician does not ask the question. In turn, many patients are reluctant 
to bring up their trials of alternative medicine because they may fear their physician 
will not approve. The disconnectedness between alternative medical practitioners 
and medical spine specialists has lessened over the decades but it persists, and it 
need not. Alternative medicine can play a productive role in treating patients, par-
ticularly if its usage is integrated into the overall treatment paradigm.    When advis-
ing about alternative medicine, it is important that a patient understand what 
treatment is evidence-based medicine and what treatment is not. If that patient is 
going to pursue a treatment that is not evidence based, then ideally that treatment 
should fi rst and foremost be unlikely to cause harm to that patient. Ideally, that treat-
ment should not be painful or overly costly. 
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    Chiropractic Care 

  Perhaps the most common alternative treatment for lumbar spine pathologies is 
chiropractic care. The tradition of chiropractic medicine follows the tradition of 
practitioners known as bonesetter who can trace their lineage to ancient Egypt and 
Greece.    Bonesetters were present in the 1800s in North America as well and gave 
rise in many respects to the fi eld of osteopathy. In the 1890s Daniel David Palmer 
took those same principles of bonesetters and developed the fi eld known as chiro-
practic medicine. Chiropractic care originally purported that the problems of the 
body originated from misalignment of the spine. A chiropractor in this school of 
thought may not be interested in a patient’s “symptoms” because those symptoms 
originate from subluxations and misalignments of the spine. Therefore, a practitio-
ner must only examine the spine and address that and the symptoms will essentially 
resolve on their own. Over the years, this traditional chiropractic school of thought 
has fallen out of favor, and today the vast majorities of chiropractors integrate use 
adjustments and manipulations to address musculoskeletal complaints and overall 
wellness, including in many instances ergonomic, nutritional, and lifestyle issues, 
but also seek to integrate their care with more traditional allopathic medical care. 
From an allopathic medical perspective, ideally chiropractic care can be used as a 
means to help address myofascial pain and adhesions and ultimately be one more 
tool to help enable a patient to return to therapeutic exercises. If exercises are not 
incorporated into a treatment program, chiropractic or otherwise, for lower back 
pain or radicular pain, then the likelihood is that the patient will need to continue to 
seek the chiropractic adjustments indefi nitely as the patient actively strengthening 
and stretching the muscles surrounding the problem should be viewed as an integral 
part of most treatment paradigms .  

    Acupuncture 

  Apart from praying, acupuncture is one of, if not  the ̧  oldest known medical treat-
ments. Some texts trace the use of some form of  acupuncture   back to the Bronze 
Age. What is certain is that the practice of acupuncture has existed in various forms 
for thousands of years. Indeed, the longevity of the treatment is often cited as 
implicit proof of its effectiveness. Of course, longevity of a treatment may make it 
intriguing, but it is not proof of usage. Over the years, evidence for acupuncture for 
a variety of pathologies such as postoperative nausea has been found. However, 
evidence for acupuncture in the use of various spinal pathologies is controversial at 
best. If acupuncture is to be considered evidence-based medicine for various spinal 
pathologies, then more research is certainly needed. 

 The basic philosophy behind acupuncture is that there are energy channels called 
meridians that fl ow through the body. It is the disruption of this energy that leads to 
symptoms and medical pathologies. Acupuncture uses points (called acupuncture 
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points) in the body to access this energy (called chi) in order to re-equilibrate it. By 
balancing the energy, the symptoms in the body will take care of themselves. For 
this reason, a patient with lower back pain may be treated by an acupuncturist with 
only needles in that patient’s ear or foot. 

 There are different schools of acupuncture and the specifi c approach will differ 
depending on the philosophy of the school. Schools differ based on geographic 
location such as Chinese versus Japanese versus Korean versus French, and then 
also within a given country, there will be different schools of acupuncture and dif-
fering approaches to practicing the art. 

 Anecdotally, there is no doubt that many patients report relief from acupuncture 
for a variety of problems, including spinal pathologies. When performed by an 
experienced, expert practitioner, acupuncture should be safe and is generally found 
to be at minimum a pleasant experience by most patients who pursue it. Some acu-
puncturists blend traditional acupuncture with a more allopathic approach. They 
can accomplish by placing acupuncture needles in muscles in spasm, effectively 
performing a dry needle trigger point maneuver of the muscle, and this may provide 
additional relief for some patients .  

    Prolotherapy 

  Prolotherapy   is a treatment designed to promote the growth of normal cells and tissue. 
The theory behind prolotherapy of creating irritation in an effort to stimulate the 
body to heal itself is traced back to Roman times when gladiators were treated by 
using hot needles to stimulate healing around injured joints. Prolotherapy as we 
recognize its practice more today is traced back to the 1930s when an osteopathic 
surgeon named Dr. Earl Gedney treated his own injured and hypermobile thumb 
with an injectable sclerosing solution. His thumb was reportedly healed by this 
procedure and Dr. Gedney began experimenting with different sclerosing solutions 
and applications. 

 Essentially, prolotherapy involves the injection of a dextrose solution into the 
pathologic site. The idea is that the dextrose is irritating to the tissue, and this irrita-
tion and infl ammation caused by the injection will stimulate increased vascular fl ow 
and a cascade of cellular events that results in the body healing itself. Over the 
years, the popularity of prolotherapy has waxed and waned. Despite its intermittent 
popularity as a treatment by medical and osteopathic doctors alike and despite cer-
tain self-reported success rates of 80–90 % by the physicians performing the proce-
dure on their patients, the objective evidence for its usage in patients with lower 
back pain remains purely anecdotal and unconvincing. Still, when performed by an 
experienced physician, prolotherapy should be safe and some patients do report 
good outcomes.  

Prolotherapy
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    Platelet-Rich Plasma 

   Driven in  large   part by its usage in recent years by high-profi le athletes including 
Tiger Woods, Rafael Nadal, and Takashi Saito,    platelet-rich plasma (PRP) has 
received a large amount of attention in the popular press as a potential treatment for 
all sorts of musculoskeletal maladies, including lower back pathologies. The prin-
ciple of PRP is similar to prolotherapy. In PRP, blood is taken from a patient and 
then that blood is centrifuged in order to obtain a platelet-rich plasma. This platelet- 
rich plasma (PRP) is then injected into the site of pathology. The PRP has been 
shown to increase the concentration of growth factors. The theory is that this 
increased concentration of growth factors will then spur the patients’ natural healing 
processes to heal the effected body part being treated. The anecdotal evidence for 
PRP (as was initially the case for prolotherapy) is tantalizing. Rigorous evidence- 
based trials for PRP have so far not shown effi cacy for PRP for spinal pathologies, 
but many trials are ongoing. The idea of PRP is exciting, and an evidence-based role 
for PRP may indeed be found with further study. As of yet, the treatment remains 
experimental but based on anecdotal evidence as well as some histological studies 
that provide good concept rationale for why it  might  help some people. Excitement 
should remain somewhat tempered. One of the exciting roles for PRP was thought 
to be in strengthening tendons. However, a 2010 study of PRP for Achilles tendon-
itis showed no signifi cant improvement over placebo [ 1 ]. Then again, a more recent 
study in 2012 found very signifi cant improvement in chronic Achilles tendinosis 
being treated with PRP [ 2 ]. Studies on the use of PRP with rotator cuff tendon repair 
have likewise yielded mixed results [ 3 ,  4 ]. Many of the studies are limited with rela-
tively small numbers of patients in specifi c pathologies. In one double-blind 
placebo- controlled study presented in 2013, patients with discogenic lower back 
pain were treated with intradiscal PRP or placebo and patients reported greater 
improvement and were more satisfi ed with the PRP treatment as compared with 
placebo [ 5 ]. Still, the sample size for this and other studies remain small and more 
research is needed. Ultimately, there may be a role for PRP in spinal pathologies, but 
further research will be needed to illuminate what any of those usages may include  .     
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   Part II 
   Clinical Scenarios 

             Any doctor who sees patients on a daily basis knows that many patients—most 
patients—don’t fi t neatly into a chapter. That is to say that patients’ symptoms pres-
ent in anomalous ways, have multifactorial pain patterns and other medical prob-
lems that can obscure the reason they are presenting in the fi rst place, and generally 
present with a multitude of symptoms that are by their nature individualistic and 
sometimes diffi cult to characterize. Perhaps one of the greatest complaints levied at 
the doctrine of strict evidence-based medicine is that every patient is different, every 
patient has their own particular signs and symptoms as well as their own individual 
needs and expectations, and every patient must therefore be uniquely approached. 
As a result, applying a cookie-cutter style of medical practice to a complex and 
highly individualistic patient population can be challenging and at times even 
counterproductive. 

 It is into this constant and fl uid tension between an evidence-based bedrock of 
knowledge and the highly individualized way in which each patient presents that the 
informed doctor walks and must make her way. This is the ever evolving challenge 
and beauty of medicine. In the end we physicians are scientists practicing an art 
form. 

 What follows in this section is a series of case scenarios pulled from actual case 
fi les of spine physicians. Each case is presented as the spine physician saw the 
patient and as such is at a different stage in diagnosis and treatment. After the patient 
is presented, the reader is asked to consider the next appropriate step. Following this 
consideration, a discussion of the pros and cons of the various next steps is dis-
cussed. The process then repeats itself until there is a resolution of the case. In this 
way, the reader may test himself to apply his knowledge to the clinical scenario. 

 Again, these are real patients (with identifying information obviously removed) 
and so the reader may consider himself the treating physician, sitting across from 
his patient, gathering the information, and planning a next step. The intent of this 
is to simulate, in a small way, a nonsurgical spine fellowship in which learned 
knowledge may be applied in real-world setting. Remember that the importance 
in evaluating a patient is not in knowing what the patient has or doesn’t have 
as sometimes this is impossible to know without gathering more information. 
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Rather, the important thing is to have a process, an algorithm that can be applied 
so that the doctor knows how  to get to  an appropriate diagnosis and treatment. 
It is also important to know when a diagnosis or treatment path may deviate from 
evidence- based medicine because of an individual’s particular circumstances. 
Armed with applied knowledge, a doctor’s patients will always get comprehen-
sive, detailed, measured care that is based in evidence and applied individually in 
the offi ce. Let’s get started.      

Part II Clinical Scenarios
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    Chapter 19   
 Clinical Case #1: James       

              James is an 84-year-old retired ironworker. He is referred by his primary care pro-
vider. James has a 10-year history of intermittent lower back pain that he says some-
times refers into the bilateral buttocks. The pain has been slowly getting worse in 
the last 2 years and fi nally he told his primary care doctor about it because the pain 
has been preventing him from going for walks, which is something he loves to do. 
He can walk about a block before the pain starts to get bad, and at a block and a half, 
James feels that he has to sit down because of the pain. The pain is much worse with 
standing and often he has no pain with sitting. 

 James’ back feels very stiff in the morning, but he does some gentle stretching in 
the morning and that serves to get his back feeling looser and ready to start the day. 
He rates the pain while sitting as a 1/10 on VAS. He rates the pain as 8/10 on VAS 
after walking a block and says that the pain will get to a 10/10 if he continues to 
push it with walking. James says that one time he walked “too far” and ended up 
having to sit on the side of the road until the pain passed so that he could walk back 
home. 

 James takes Tylenol for his pain and says that it used to help but it does not any-
more. He sometimes takes Aleve and fi nds it helps a little more than the Tylenol 
used to but he doesn’t like taking medications. He has not done any physical therapy 
for the pain and has not had any other treatments, including no acupuncture or chi-
ropractic care. He has had no imaging studies of his lower back. 

 In general, other than his back pain, James is in good medical health. He has high 
cholesterol and hypertension but these are managed well with medications. He has 
no history of cancer. James does some stretching in the morning for exercise. He has 
been doing the same stretches for about 20 years. He learned the stretches from his 
cousin who is a personal trainer. Besides his morning stretches, James does not exer-
cise regularly but he does enjoy walking. It is his inability to walk due to the pain that 
has driven James to seek help for his lower back pain. James denies any radiating leg 
pain and denies any numbness, tingling, burning, or weakness in the legs. 
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    Physical Examination 

 On physical examination, James is 5′10 in., 185 lb. His gait is non-antalgic. He 
walks slightly stooped forward and has some mild thoracic kyphosis. He has full, 
pain-free lumbar trunk fl exion but is restricted in lumbar extension and has pain 
with bilateral oblique lumbar extension. 

 James has good muscle tone and 5/5 strength in the lower extremities. He has a 
negative straight leg raise bilaterally, 2+ refl exes in the patella and Achilles, and no 
sensation defi cits. His lumbar paraspinals are not tender and neither are his sacro-
iliac joints. He has a negative FABER test, which is a provocative maneuver 
designed to illicit sacroiliac joint pain. His hip fl exors and knee extensors are very 
tight with passive range of motion. His hips have slightly restricted range of motion 
but no pain is produced with passive movement.  

    Assessment and Plan 

 Having heard James’ presentation, what does he likely have and what is the next 
step that you would take as his treating physician? 

 James’ age, history, and physical examination certainly leave the impression that 
he is likely suffering from facet joint pain. His pain is axial, worse with walking 
(trunk extension) and better with sitting (trunk fl exion). He has no obvious radicular 
component, is neurologically intact, and has pain reproduced with extension of the 
trunk, particularly oblique extension which loads the facet joints. 

 While clinically these are all important points, it is important to remember that if 
we stick to the literature, it is still only about a 30 % probability that the pain is com-
ing from the facet joints. There remains approximately a 40 % probability that the 
pain is coming from the intervertebral disc and 10–15 % chance that the pain is 
coming from the sacroiliac joints. 

 In the end, for James, our academic brain tells us that the pain is  most likely  dis-
cogenic in nature, then facet, and then sacroiliac joint and that the only way to fi gure 
out which is causing James’ pain is to inject the structure and take away the pain. If 
the pain goes away, we found the source. If the pain does not go away, then we need 
to go onto the next structure. Our clinical brain should be telling us that everything 
James presents with  sounds  most like facet joint pain. 

 With those thoughts in tow, what do we do for James? Remember that James has 
not had any imaging studies and he has not tried any physical therapy. There are 
various appropriate ways of approaching James in this instance. 

 It would not be unreasonable to send James to physical therapy and see how he 
does after 4–6 weeks. Depending on James’ preference, it would also not be unrea-
sonable to order an MRI and, assuming no surprises on the MRI, consider perform-
ing a medial branch block or facet joint injection to aid in the diagnosis and possibly 
jump-start the treatment process. 

19 Clinical Case #1: James
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 All of the above was discussed with James. James wanted to approach things as 
conservatively as possible. He did not like taking medications and wanted injections 
to be performed “only if absolutely necessary.” As such, an MRI of the lumbar spine 
was ordered and James was sent to physical therapy. 

 The prescription for physical therapy included the use of soft tissue mobilization, 
other manual techniques, ultrasound, heat, ice, and electrical stimulation as needed 
and a focus on lumbar stabilizing exercises with a fl exion bias and hip fl exor stretch-
ing and knee extensor stretching.  

    Follow-Up 

 James had his MRI and went to physical therapy for 4 weeks. He followed up 5 
weeks after his initial visit. James’ MRI of the lumbar spine revealed a grade I L4–
L5 anterolisthesis, multilevel facet joint arthropathy, and degenerative disc disease 
as well as an L2–L3 disc herniation. Clinically, James reported good progress after 
4 weeks of therapy. Overall he felt he was 30 % improved in terms of pain. James 
was able to walk almost a block and a half before the pain became bad enough to 
make him want to sit down. He felt stronger and his posture was improved. His MRI 
fi ndings were reviewed with him. Given his improvement, what is the most appro-
priate next step? 

 A good general rule of thumb is that if a patient is Y percentage better on day 30 
than he was on day 1, then he has every reason to believe that he will continue to 
improve at that rate such that on day 60 he may be 2Y better than on day 1. So, for 
James, since he is 30 % better after 1 month of physical therapy, it is reasonable to 
think he may be 60 % better after another month of physical therapy. 

 If James were frustrated with his progress and wanted to speed up his improve-
ment, it would not be unreasonable to consider a medial branch block or other inter-
vention at that time. However, James was happy with his improvement and wanted 
to continue with physical therapy. As such, James returned to physical therapy for 
another month. He returned for another follow-up 4 weeks later and reported 70 % 
overall improvement. After 2 months of physical therapy, James reported being able 
to walk about two and a half blocks before the pain started to get bad enough to 
where he felt he had to sit down. James wanted to try 1 more month of physical 
therapy. As he was making steady improvement, it was agreed that this seemed like 
the best course of action. 

 James followed up after another month of physical therapy. Unfortunately, 
James did not improve since the previous visit. He still felt about 70 % improved 
overall. He could walk about two and a half blocks before the pain got bad, and he 
also felt that if he paused at two blocks and did some stretches, then he could con-
tinue walking for an even longer period of time. Overall, James was very happy 
with his progress and his ability to stand and go for a walk. James had learned his 
therapeutic exercises from physical therapy and he was able to perform the exer-
cises at his home. 

Follow-Up
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 At this time, it was explained to James that he had multiple treatment options. 
James could continue his home exercise program which would hopefully maintain 
his progress and possibly slowly improve his symptoms. Alternatively, if the pain 
were still limiting to him, additional interventions could be considered starting most 
likely with medial branch blocks or intra-articular injections of the facet joints. 
James did not feel the need to pursue further intervention. He was frankly happy 
with the way his back was feeling. He felt stronger than he had in a long time and 
did not feel that his quality of life would be signifi cantly improved for what he 
wanted to do—even if he were able to get the last 30 % of his pain to go away. As 
such, James was discharged to continue his home exercises and would call if the 
symptoms were to worsen. 

 James returned a year later with a completely different problem in his neck. As 
far as his lumbar spine was concerned, he reported that in the intervening year, his 
lower back and buttock pain continued to be well controlled with his home exercise 
program which he performed about 15 min at a time, fi ve times per week. 

 James’ case serves a few valuable points. Because James did as well as he did 
with physical therapy, the actual source of James’ pain will have to remain a point 
of conjecture as his symptoms never merited performing the gold standard diagnos-
tic test of an injection to fi nd the source of pain. However, in James’ case, the lack 
of a defi nitive diagnosis should not be seen as a defeat. Quite to the contrary, James’ 
pain resolved to the point that he did not feel limited by the pain. In short, James was 
happy with his results from a very conservative intervention of physical therapy. If 
James had been dissatisfi ed with his pain level and tolerance for exercise following 
physical therapy, it would likely have been appropriate and important to perform 
additional steps to diagnose and treat his pain. However, if James has no interest in 
walking for longer without pain and if James is perfectly content to walk two and a 
half blocks before resting, then there is no need to go any further because James’ 
goals have been met.    

19 Clinical Case #1: James
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    Chapter 20   
 Clinical Case #2: Ruth       

              Ruth is a 64-year-old married attorney who presents with a 7-month history of right- 
sided lower back and buttock pain. She is being referred to this offi ce by her physi-
cal therapist. She had been sent to her physical therapist by her primary care doctor. 
After 15 sessions of physical therapy, her therapist told her that because she was not 
making any progress with therapy, she should see a specialist. 

 Ruth’s pain started without any inciting event that she can recall. She notes that 
the pain started insidiously and then progressively got worse to the point that in the 
last 4 months, Ruth has trouble performing  her   activities of daily living because of 
the intensity of the pain. Ruth’s pain is worst with standing and better with sitting. 
The pain is worse in the morning and also worse with transitioning from sit to stand 
if she has been sitting for a prolonged period of time. 

 Ruth’s pain does not radiate into the legs and she denies any numbness, tingling, 
or subjective weakness in the legs. Ruth says that she can walk about  two   city blocks 
before the pain reaches 8/10 on VAS and makes her want to sit down. She has not 
had any radiologic studies of her lumbar spine. 

 Ruth has been taking 800 mg of ibuprofen three times per day and says that this 
helps her pain but it upsets her stomach and she would like to stop taking it. She has 
 tried   Tylenol for the pain in the past but this has never helped her. Ruth did go to  a 
  chiropractor three times but this did not help her symptoms at all so she stopped 
going. Ruth notes that moist heat makes the pain feel better temporarily but then the 
pain keeps returning. 

 Ruth has a  past   medical history of high blood pressure that is managed with 
hydrochlorothiazide and otherwise does not take any medications other than the 
ibuprofen. Ruth notes that she does not exercise regularly and says that her hours are 
so long at work that it has been years since she had a regular work-out routine. 
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    Physical Examination 

  On   physical examination, Ruth is 5′4″ and 130 lb. Her gait is normal. She has full, 
pain-free trunk fl exion but is restricted in trunk extension and has pain and restricted 
movement with right oblique extension of her lumbar spine. She has a negative 
straight leg raise bilaterally. Ruth’s right lumbar paraspinals are diffusely tender but 
no specifi c trigger points can be identifi ed. Her right sacroiliac joint is tender. She 
has a negative FABER test. 

 Ruth has 5/5 strength in her lower extremities bilaterally. Her sensation is intact 
and her patella and Achilles refl exes are 1+ bilaterally.  

    Assessment and Plan 

  Having heard Ruth’s presentation, what does she likely have and what is the next 
step that you would take as her treating physician? 

 Ruth has chronic right lower back pain. It is helpful to review some of the perti-
nent points. Ruth is over 60. Her pain is axial and non-radiating.    She has no neuro-
logic signs or symptoms. Her pain is worse with standing (trunk extension) and is 
better with sitting (trunk fl exion). On physical examination, Ruth’s pain is easily 
reproduced with right oblique extension of her lumbar spine. All of these important 
points suggest that Ruth’s pain is emanating from her facet joints. 

 Indeed, based on her history and physical examination, she certainly seems to 
have relatively classic facet joint pain. However, recall that this is a clinical assess-
ment, and in fact it is important—some might say critical—to remember that the 
most likely diagnosis for Ruth’s pain based on epidemiology is discogenic pain 
(about 40 % of the time) followed by facet joint pain (about 30 % of the time) and 
then sacroiliac joint pain (10–15 % of the time). 

 Ruth has not had any radiologic studies of her lumbar spine yet. Based on the fact 
that she has had the pain for 7 months and is likely going to require interventional 
procedures for diagnosis and possible treatment, after a full discussion and explana-
tion of her options, it is agreed that Ruth should fi rst have an MRI of the lumbar 
spine without contrast .  

    Follow-Up 

  Ruth gets the MRI scan and returns for follow-up. Her MRI reveals multilevel facet 
joint arthropathy and a small central disc herniation at L5–S1. Ruth’s MRI fi ndings 
are reviewed with her and it is explained to her that her MRI is essentially “average” 
or “normal for her age.”    Another way of explaining this is to say that if one took an 
MRI of one hundred people who were Ruth’s age and had never had a pain in their 
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lumbar spine and if one then compared these asymptomatic normal subjects’ MRIs 
with Ruth’s MRI, it would be impossible to know who has symptoms and who does 
not. It is important to explain to Ruth that this is not to diminish her pain or suggest 
that it is “made up.” Ruth’s MRI is consistent with her pain and important to con-
sider, but in and of itself is not diagnostic of what is causing her particular pain. The 
MRI is, to be more succinct, one piece of the puzzle. 

 Given that Ruth’s pain is signifi cantly interfering with her quality of life and that 
she has not improved with physical therapy, it is elected to perform a diagnostic 
facet joint block of her right L3–4, L4–5, and L5–S1 facet joints. Ruth understands 
that epidemiologically her most likely pain source is the disc; however, she is clini-
cally most consistent with facet joint pain (1), and a diagnostic block of the facet 
joints is much less invasive than an epidural steroid injection (2). For these reasons, 
the facet joint block is performed for diagnostic as well as hopefully therapeutic 
purposes. 

 It was agreed to perform an intra-articular facet joint injection procedure in the 
hopes of providing lasting pain relief as well as serving to help confi rm the diagno-
sis. Importantly, intra-articular facet joint injections in and of themselves have not 
been shown to provide lasting pain relief. However, if the facet joints are found to 
be the source of the pain and if the infl ammation is adequately reduced for a signifi -
cant period of time with the steroid in the injection, then ideally the patient can use 
the injection as a window of opportunity in order for her to do her physical therapy 
exercises, which in turn help improve her biomechanics and unload the spine so that 
the same daily biomechanical stresses are no longer passing through the same facet 
joints. By reducing the biomechanical load on the facet joints, the hope and plan is 
that the infl ammation and pain do not return. 

 After the facet joint injection, Ruth is given a pain diary to record her pain relief 
for the following 8 h after the injection. A quick note on pain diaries is that it is 
important to give clear, precise instructions when handing out a pain diary to a 
patient. If Ruth were to go home after the injection and take a nap (as has been 
known to happen), then the diagnostic aspect of the facet joint injection would have 
been wasted because of course Ruth would not have any pain while sleeping. It is 
important that Ruth understands  why  the injection is being performed and what is 
being asked of her. 

 Ruth is instructed to stand and walk in order to see if the pain is really better. 
Ruth records her pain improvement (or lack thereof) at 1 min postinjection, 20 min 
postinjection, 1 h postinjection, and then every hour after that for a total of 8 h. 
Before Ruth leaves the offi ce, she fi lls out the fi rst time interval for the pain diary 
which is at 1 min. At 1 min, Ruth stands and says she thinks she feels “a very little 
bit better.” She rates the improvement at 10 %. 

 Ruth returns for a follow-up visit 2 weeks after having the facet joint injection. 
She brings her pain diary and the results are discussed. Ruth reported a 10 % pain 
improvement for 1 h and then the pain returned to baseline. At 2 weeks, the steroids 
had also done nothing for her and she was still at her baseline pain. 

 The 10 % improvement that Ruth experienced is not meaningful for the purposes 
of the pain diary. If the pain relief is not at least 80 % improvement, then it is largely 

Follow-Up
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considered a negative result. The patient should not have to guess or think too hard 
about whether the pain is better. The improvement to the patient should be profound 
and obvious. Recall too that it is important to instruct the patient to report whether 
or not the pain is completely better in one part of the back and not at all better in a 
different part. If that happens, it may be that overall the patient feels about 10 % 
better, but if 100 % of the superior part of the pain is gone and 90 % of the inferior 
part of the pain remains, then that is important to write down as the conclusion 
would be that the facet joints were likely causing the superior part of the pain but 
not the inferior part. In any event, in Ruth’s case the pain did not improve other than 
a very mild 10 % for about an hour. 

 As the facet joint block did not result in any signifi cant pain relief, the facet joint 
is ruled out as a potential pain generator for Ruth’s pain. As a next step, because it 
is a less invasive procedure and because there is a large minority chance (10–15 %) 
that it is the pain generator, a right sacroiliac joint injection is performed for diag-
nostic as well as potentially therapeutic purposes. 

 Following the right sacroiliac joint injection, Ruth is again given a pain diary. 
This time when Ruth fi lls the pain diary out at 1 min, she reports 90 % pain relief. 
Ruth returns in 2 weeks again and reviews her pain diary as well as her overall 
improvement at 2 weeks. 

 For the pain diary, Ruth reported 90 % pain relief at 1 min, 20 min, and 1 h. At 2 
h, she reported 80 % pain relief. At 3 and 4 h, she reported 70 % pain relief and at 5 
h she reported 50 % pain relief. At 6 h her pain had returned to baseline and it stayed 
that way through 8 h. 

 At fi rst Ruth was disappointed that the pain had returned after 8 h but she remem-
bered that it may take several days or up to 2 weeks for the steroids to begin to work. 
In fact, 2 days after the sacroiliac joint injection, Ruth again started to feel better. At 
her follow-up appointment 2 weeks after the sacroiliac joint injection, Ruth reported 
that she was feeling 85 % improved. 

 Ruth’s response is typical of a positive response to a sacroiliac joint injection. 
The reason she felt better for 4 h and then the pain returned soon after that is because 
the lidocaine had numbed the sacroiliac joint but then wore off after that time. The 
reason that Ruth felt better 2 days later was because it usually takes around 2–7 days 
for the steroids in an injection like this to reduce the targeted infl ammation. The 
effects of the steroids typically crescendo over about 2 weeks. Some people do not 
see any improvement from the steroids until 2 weeks after an injection. It is because 
of this delayed onset of action for the steroids that the follow-up appointment is 
typically scheduled 2 weeks after an injection if steroids have been injected. In this 
way, the full effect—or most of the full effect—of the steroid can be seen so that a 
next step can be planned. 

 At 2 weeks, Ruth was delighted with her response to the sacroiliac joint injec-
tion. Because of her response, the sacroiliac joint was presumed to be the pain 
generator. Ruth’s doctor reminded her that there was still a chance that she had 
experienced a false-positive reaction to the injection, but it certainly was most likely 
at that point that her pain was coming from the sacroiliac joint. Now that she was 
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feeling better, Ruth was sent back to physical therapy with the purpose of learning 
a set of exercises to get the last 15 % of her pain to go away and stay away. 

 Ruth’s return to physical therapy proved much more successful than her fi rst time 
with therapy. For one, she now had a diagnosis that enabled the physical therapist to 
focus her efforts with Ruth on treating her sacroiliac joint. For another, now that the 
pain was not limiting Ruth from participating with the exercises, she was able to do 
more within the physical therapy. Over the next month, Ruth was able to become 
pain-free with physical therapy. 

 Ruth returned for a follow-up visit 18 months after the sacroiliac joint injection. 
Ruth reported that the pain had returned 4 months prior and had been getting pro-
gressively worse over the last 4 months. Ruth reported that she had learned her 
home exercise program from her physical therapist and that she had done those 
exercises for about 2 months after she was last seen in this offi ce, but then she 
admitted that she had stopped doing her exercises because she “was feeling fi ne” 
and life was very busy between her work obligations and family life. 

 Her pain over the last 4 months felt exactly how it had felt when she fi rst pre-
sented with right lower back and buttock pain. Ruth had tried to return to doing her 
physical therapy exercises but the pain had only gotten worse and now was too 
intense for her to do the exercises anyway. Ruth was taking ibuprofen 800 mg PO 
TID and that was barely helping her pain and it was upsetting her stomach. Based 
on the fact that her symptoms were the same as they were previously and based on 
the fact that her symptoms were limiting her ability to participate with her therapeu-
tic exercises, it was elected to inject Ruth’s right sacroiliac joint again. 

 Ruth was given her pain diary again after the sacroiliac joint injection and again 
she had about 4 h of 90 % pain relief followed by a return of her pain. Again it took 
a little over 2 days for the pain to go away again. At    her 2-week follow-up appoint-
ment, again she was 85 % pain-free. 

 Now that she was feeling so much better, Ruth was sent back to physical therapy 
to review and refi ne her home exercise program. One of the things that Ruth had 
said when she returned with her recurrent pain was that one of the reasons she had 
stopped the physical therapy home exercise program in the fi rst place was that it was 
taking her too long to complete it. When asked how long she had been doing the 
exercises per night, Ruth said it took her about 40 min. This time, when she returned 
to physical therapy, Ruth knew that she had to leave physical therapy with a more 
abbreviated home exercise program that she would realistically be able to do con-
sistently on her own long after the pain was in her rear-view mirror. 

 Ruth’s failure to continue with her home exercise program after the initial injec-
tion and physical therapy brings up a useful teaching point. It is much more impor-
tant for patients to perform a consistent home exercise program of 10–15 min a day 
than for them to have a 40 or 60 min home exercise program that they might do once 
per week but likely won’t do at all once the pain has been absent for several months. 

 In general, it is a good idea for patients to be sure to have two home exercise 
programs—one that is approximately 10 min long and one that is approximately 
40 min long. If the patient feels ambitious on a certain day then she can and should 
do the longer program. However, she should not do the longer program at the 

Follow-Up



106

expense of doing the shorter program every day or  at least  fi ve times per week. That 
is to say that the more home exercises the better, but consistency of performance is 
paramount for ultimate success. 

 Ideally, too, the patient’s home exercise program becomes integrated into a more 
robust overall home exercise system that incorporates cardiovascular exercises and 
general stretching and strength training. However, again, in terms of addressing the 
particular issue (sacroiliac joint pain in Ruth’s case), the most important thing is to 
be consistent with a 10 or 15 min home exercise program that is performed on a 
daily basis. If Ruth chooses to occasionally do a 40 min workout for her back or 
even an hour workout for her back, then that is icing on the cake .    

20 Clinical Case #2: Ruth



107© Springer International Publishing Switzerland 2015 
G. Cooper, Non-Operative Treatment of the Lumbar Spine, 
DOI 10.1007/978-3-319-21443-6_21

    Chapter 21   
 Clinical Case #3: Steve       

              Steve is a 22-year-old fi rst-year graduate student in molecular biology who was 
referred by his friend. Steve has a 6-week history of right lower back pain, right 
buttock pain, and radiating right leg pain. The pain began without any particular 
inciting event that he can identify. The pain radiates from the right lower back and 
buttock into the right posterior thigh, lateral thigh, calf, and into the right dorsum of 
the foot. Steve’s right lateral lower leg feels numb to him. 

 Steve’s pain got much worse 1 week ago after a  long       car ride.   In general, Steve 
says that his pain is worse with sitting and better with standing and/or walking. For 
the last week, since the long car ride, Steve has had trouble sleeping because he has 
trouble fi nding a comfortable position when lying down. A few times, the pain has 
woken him from sleep. When he sits for more than a few minutes, he rates the pain 
as 9/10 on VAS. He says the pain is also generally worse in the morning when he 
fi rst wakes up. 

 Steve has been  taking   ibuprofen  and      acetaminophen but these medications have 
not been helping. He has trouble studying because of the pain. He does not feel as 
though his leg is weak. He has no changes in bowel or bladder habits. Upon closer 
questioning, Steve does recall an intermittent history of lower back pain and occa-
sional right leg pain over the last 2 years since a long airplane ride, but he is quick 
to emphasize that the symptoms had always been very mild and so he did not take 
much notice of them. 

 Steve likes to work out and exercise although since starting graduate school he 
reports that he has not found time to go to the gym. Steve has no imaging studies of 
his lumbar spine and has not had any treatments for his back other than the over-the- 
counter medications that he has been taking. 
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    Physical Examination 

  On         physical examination, Steve is 5′10″ and 180 lb. He has a normal gait. He has 
pain with trunk fl exion at about 30°. He has full and pain-free lumbar extension but 
has moderate pain with right lumbar oblique extension. He has a positive straight 
leg raise at 40° and a positive right slump test. 

 Steve has 5/5 strength in the lower extremities except he has 5−/5 strength in his 
right EHL and right hip abductors. His sensation is intact to light touch. He has 2+ 
refl exes in the bilateral patella refl exes and 2+ in the left Achilles but 1+ in the right 
Achilles. His lumbar paraspinals are tender diffusely on the right side from L3 
through S1. He has no tenderness over the right sacroiliac joint and he has a negative 
FABER test.  

    Assessment and Plan 

  Having         heard Steve’s presentation, what does he likely have and what is the next 
step that you would take as his treating physician? 

 Steve’s presentation is very consistent with and perhaps classic for a right L5 and 
S1 radiculopathy. The fact that he has pain in an L5 and S1 distribution and positive 
dural tension signs points strongly toward the diagnosis. The fact that Steve has 
objective weakness in the right L5 myotome and decreased Achilles refl ex (an S1 
refl ex) confi rms the diagnosis and is concerning in its own right, meriting prompt 
attention and intervention. 

 After discussing his signs, symptoms, and likely pathophysiology, Steve is given 
a Medrol dose pack, gabapentin 100 mg PO TID, and an MRI of the lumbar spine 
without contrast is ordered.  

    Follow-Up 

 Steve returns 1 week later after having gotten his MRI. He reports that his pain was 
“much better” for 2 days with the Medrol dose pack but now his symptoms are back 
to baseline. He does not feel that the gabapentin is helping him, nor does he feel 
tired while taking the gabapentin. 

 Steve’s MRI is reviewed with him. He has a large right L5–S1 paracentral disc 
herniation creating lateral recess stenosis and right L5– S1         foraminal stenosis. Given 
the subjective numbness and weakness, objective weakness, large disc herniation in 
the anatomical region that is consistent with his symptoms, his lack of response to 
gabapentin and a Medrol dose pack, and the fact that Steve does not feel he could 
tolerate physical therapy at his current level of symptoms, it is decided to perform a 
right L5 and S1 transforaminal epidural steroid injection. 

21 Clinical Case #3: Steve
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 Steve responds very well to the transforaminal epidural steroid injection. He 
returns for follow-up 2 weeks after the injection and reports 70 % reduction in pain 
and a resolution of his numbness. His physical examination is largely unchanged 
except that his straight leg raise is now positive at 60° and his overall pain with 
maneuvers is much reduced. His weakness is unchanged. Steve is sent to physical 
therapy to focus on extension-biased lumbar stabilization exercises as well as hip 
abductor strengthening. 

 Steve returns 6 weeks later and reports resolution of his symptoms. His physical 
examination is normal with no strength defi cits, normal  refl exes         bilaterally, and 
negative dural tension signs (negative straight leg raise and negative slump test). 
Steve has learned his home exercise program and has begun to perform his exercises 
at home. He says it takes him 20 min to do his exercises and he enjoys doing them. 

 Steve is feeling good but he is concerned about his disc herniation and wonders 
what it means for his future prognosis. He asks if he should have a repeat MRI to 
see if the disc herniation has resolved. It is explained to Steve that a follow-up MRI 
of his lumbar spine is not indicated, necessary, or particularly important for that 
matter. Whether or not the disc herniation has resorbed, the treatment recommenda-
tions for Steve would be the same. 

 Once someone like Steve has had an episode of radiculopathy, it is more likely 
that he will have a similar episode in the future as compared with his age cohort. 
This would be true whether or not his disc herniation had reabsorbed.          However, if 
Steve takes this experience as a learning opportunity to learn a set of home exercises 
(as he already has), if he continues to perform those exercises (as he intends), and if 
he learns to optimize his ergonomics at home and at work, then he is likely to have 
less of a chance of developing a recurrence of pain or other lumbar problems in the 
future as compared with his age cohort. It truly does become a glass half empty or 
half full scenario depending on the perspective. The point being that most people 
are at risk to some extent of developing a lower back problem. Most people could 
 probably  avoid a back problem if they performed a set of home exercises for their 
lumbar spine. However, most people don’t do that until they have a problem. With 
Steve’s motivation to perform his exercises, he may in fact be less likely to have a 
problem in the future than his age cohort.    

Follow-Up
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    Chapter 22   
 Clinical Case #4: Carol       

              Carol is a 52-year-old hairdresser. She has been referred by her primary care doctor 
because she has been having pain and weakness in her left leg. Carol works long 
hours and the more she stands, the worse the pain becomes. She says that she has 
had intermittent left lower back pain “for several years,” but in the last year she has 
noted increased pain radiating into the left lower extremity. She says that she hates 
complaining about herself but that she does fi nd that she has trouble getting through 
the day because of the pain. By the end of the day, her left leg and foot often  feel 
  numb and tingling. 

 Carol reports that she has noticed that she has been having problems with her 
balance, and at least 3 times in the last month, she has tripped over her left foot and 
almost fallen. She rates the pain as 2/10 at best while sitting and resting and 9/10 on 
VAS by the end of the day or if she has to stand for more than 30 min without taking 
a break. 

 Carol has been taking four Advil three times per day for at least 2 months, but 
she does not fi nd it particularly helpful. The Advil does not bother her stomach. She 
has not tried taking Tylenol. She went to  her   primary care doctor for her regular 
checkup, and her primary care doctor told her she needs to be seen immediately for 
her lower back and leg problems. She has not had any imaging studies. Carol does 
not believe that her weakness in her leg is getting worse, but she is not sure and she 
does note that her three trips over her left foot were all within the last month and she 
does not remember tripping prior to that. The pain, though, has not been getting 
worse in the last few months. 

 Carol has not gone to physical therapy or had any other treatments for the left leg 
symptoms. She says that she works 6 days per week and looks forward to her 1 day 
off so she can lie in her bed with her feet up. In this position she is the most comfort-
able and can get some rest. She says that she does not have the time or energy to go 
to the gym. She used to like to walk in the mornings before work but she has not 
been able to do that for “at least a year” because of the pain. 
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    Physical Examination 

  On  physical examination,   Carol is 5′9″ and 140 lb. She has an antalgic Trendelenburg 
gait. She has full, pain-free lumbar trunk fl exion, but she is restricted in lumbar 
extension and immediately gets severe left leg pain with minimal amount of left 
lumbar oblique extension. She has a positive straight leg raise on the left at 40°, and 
she has a positive straight leg raise on the right that reproduces her left leg symp-
toms. She has a positive slump test on the left. 

 Carol’s sensation reveals decreased sensation to light touch in the left lateral 
lower leg and left dorsum of the foot. She has 4/5 left hip abductor strength, 4+/5 
left dorsifl exor strength, 4+/5 left extensor hallucis longus, and 4+/5 left plantar 
fl exor strength. She has no refl ex in the left Achilles but otherwise has 2+ bilateral 
refl exes. 

 Carol has minimal tenderness in the left lumbar paraspinals and over the left 
sacroiliac joint. She has a negative FABER test. She has full and pain-free range of 
motion in her hips. She has relatively tight hip fl exors and knee extensors .  

    Assessment and Plan 

  Having   heard Carol’s presentation, what does she likely have and what is the next 
step that you would take as her treating physician? 

 Carol’s presentation is concerning for many features. She has signifi cant pain 
and numbness as well as what appears to be progressive weakness based on the fact 
that she has been tripping in the last month. She has positive dural tension signs, 
including a straight leg raise on the right that reproduces her left leg symptoms, and 
she has decreased sensation and signifi cant weakness in the L5 and S1 myotome 
distributions. She has no bowel or bladder changes so it is not an emergency, but 
diagnostics should be obtained with a great sense of urgency and treatment should 
be started as soon as possible. 

 Carol’s symptoms and likely pathophysiology is discussed with her. Carol is 
reluctant to take a Medrol dose pack because she took one several years ago as a 
treatment for poison ivy and she says it made her “crazy.” She agrees to go the next 
day for an MRI of the lumbar spine without contrast.  

    Follow-Up 

  Carol returns 2 days  later   with MRI in hand. Her MRI reveals a large lateral L5–S1 
disc herniation impinging on the left L5 and S1 nerve roots. The MRI is reviewed 
with Carol and the different treatment options are presented to her. She agrees to 
undergo a left L5 and S1 transforaminal epidural steroid injection. The procedure is 
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performed on the same day. She tolerates the procedure very well and is amazed to 
note that she has 100 % pain relief from the lidocaine in the injectate. 

 It is explained to Carol that her response to the lidocaine in the injection is good 
because it confi rms the diagnosis but that she should expect that the pain is going to 
return once the lidocaine wears off in a few hours. Sure enough, 4 h after the injec-
tion, Carol’s pain returns. Carol is also prescribed Lyrica 75 mg PO to be taken once 
at bedtime for 7 days and then BID if she tolerates it. She is also prescribed meloxi-
cam 15 mg PO daily to be taken instead of the Advil that she has been taking. 

 Because of Carol’s schedule and also because the pain is too intense to do much 
in terms of exercises, it is elected to hold off on physical therapy until the pain has 
reduced to the point that she would be able to tolerate more of the exercises. 

 Carol returns in 2 weeks and notes that the pain is 30 % improved. She tried tak-
ing the Lyrica but it made her very dizzy so she stopped taking it. She has been 
taking the meloxicam but does not feel it is helping her. On physical examination, 
the only change is that she no longer has a positive reverse straight leg raise. 
However, she continues to have a left straight leg raise positive at 50°, and her 
strength and sensation exam is unchanged as is the fact that she has no refl ex in the 
left Achilles. It is elected to repeat the left L5 and S1 transforaminal epidural steroid 
injection. 

 Again, after the left L5 and S1 transforaminal epidural steroid injection, she has 
100 % pain relief from the lidocaine in the injection. Carol is given a prescription 
for physical therapy and she agrees to start physical therapy in a week if the pain 
continues to improve. Carol returns in 2 weeks but this time the news is not good. 
The pain did not improve after the last injection and in fact she feels as if overall her 
pain has regressed to her baseline before the fi rst injection. A repeat physical exami-
nation is performed and found to be unchanged from 2 weeks prior. 

 Carol is very upset and discouraged and she breaks down in the doctor’s offi ce 
and begins to cry saying that she is just “so tired of the pain.” She just wants to be 
able to get through her day without crippling pain, and she is getting worried about 
the weakness in her leg which she says she is now more aware of than previous. 

 Given her lack of response to two epidural steroid injections, her MRI, and her 
neurologic loss, it is elected to refer Carol to a spine surgeon so that Carol gets a full 
understanding of her surgical options. Carol is not a surgical emergency. She does 
not have progressive neurologic loss. She does, however, have persistent neurologic 
loss and a recent history of progressive neurologic loss over the previous month. 
She also has severe pain that is signifi cantly limiting her activities of daily living 
and her ability to exercise. She has not responded to two epidural steroid injections 
and so a third injection is unlikely to make a signifi cant difference. 

 It is important to recognize that Carol still has conservative options including 
physical therapy, various pain medications, and chiropractic care, not to mention 
acupuncture and other modalities. However, given Carol’s MRI, she would likely 
benefi t from a relatively minor decompressive surgery and this may be her best 
option to get past the pain and back to her life sooner than later. Surgery does not 
guarantee a return of neurologic function, but intuitively it is understood that the 
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sooner the neurologic loss is productively addressed, the better. Further, the sooner 
her pain is addressed the better. 

 Carol sees a local neurosurgeon who presents her surgical option of a discectomy 
and laminectomy. Carol is very comfortable with the neurosurgeon and does not 
feel the need to get a second surgical opinion. She calls her nonsurgical interven-
tional spine doctor and the options are discussed on the phone. Carol goes ahead 
with the surgery. 

 Immediately following the surgery, Carol’s pain is 95 % better. Over the course 
of the next 8 months, Carol learns a home exercise program of lumbar stabilizing 
exercises from her physical therapist, and sure enough her strength and sensation 
slowly return to normal. Carol was very nervous about the thought of surgery but is 
glad to have had it done and grateful that she was exposed sooner than later to that 
option .    
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    Chapter 23   
 Clinical Case #5: Tania       

              Tania is a 52-year-old project manager with a 30-year history of chronic lower back 
and buttock pain. She recently changed primary care doctors and her new primary 
care doctor suggested that she come to this offi ce. Tania reports that her pain began 
shortly after she had her fi rst child at the age of 22. Since then, Tania has had 
another child and slowly over the last 30 years the pain in her lower back and but-
tock has gotten worse. 

 In the last 10 years, Tania’s pain has been relatively constant. The pain is sharp 
and burning and drives Tania “crazy all the time.” The pain is worse with any static 
position but is particularly worse with sitting and with transitioning from sit to stand 
after she has been sitting for more than a few minutes. Tania’s pain does not radiate 
into the legs. She denies any numbness, tingling, or burning in  the   lower extremities 
and she does not believe that she has any weakness in the lower extremities. 

 Over the years, Tania has seen many doctors about her lower back pain. She has 
been to physical therapy for several months in the past but did not feel that was 
helpful except she liked the massages and  the   electrical stimulation “but the relief 
never lasted.” She has been to chiropractors through the years and has found that 
manipulations sometimes help “for a couple of days” but the pain always returns. 

 Tania has had  three   epidural steroid injections that did not help at all. She is not 
sure what type of epidural steroid injections they were (interlaminar versus caudal 
versus transforaminal) and she is not sure at what level they were performed. Her 
last epidural steroid injection was 4 years ago. She has had “lots of trigger point 
injections” over the years and she usually fi nds that they help “for about a week” but 
the pain has always recurred. 

 Tania has  had   facet joint injections that did not help and she has had non-image- 
guided sacroiliac joint injections that did not help. Her last injection of any sort was 
4 years ago. She does not remember ever being given a pain diary after any injection 
and is not sure what a pain diary means as no one has ever discussed it with her. 

 Over the last 4 years, Tania has been taking oxycodone 10 mg PO QID. She says 
that she hates needing pain medication and would love to get off of it but the oxy-
codone is the only thing that helps her get through the day. At night, she often  takes 
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  cyclobenzaprine 10 mg in addition to the oxycodone to help her sleep. Without the 
medications, she says that she could not function. Tania has tried various nonsteroi-
dal anti-infl ammatory medications, both over the counter and by prescription, but 
she says that the only one that ever helped was Vioxx and that is unfortunately no 
longer available. 

 Tania’s  last   imaging study was 5 years ago. She had an MRI at that time that 
revealed diffuse disc bulges and multilevel facet joint arthropathy. She has been to 
three different spine surgeons 4 years ago when she thought she could not take the 
pain anymore and just wanted “to fi x the problem.” Each surgeon that she saw rec-
ommended against any surgical intervention. After talking to the last spine surgeon, 
and after all of the failed previous treatments, she says that she basically accepted 
the status quo of pain and takes the pain medications to help get through her days 
and nights. She is very unhappy with the way her pain affects her and the way it 
limits her life and diminishes her quality of life, but from the conversations she has 
had with her doctors, she believes that there is nothing else that can help her. As she 
discusses it, Tania begins to cry. She says that her previous primary care doctor told 
her that she needs to accept the pain and take the pain medication as little as possible 
to get through the day. 

 Tania used to see  a   pain management specialist but she has been stable on her 
medications for 3 years and so for the last 2 years it is her primary care doctor who 
has written her pain medication prescriptions. Her new primary care doctor said that 
he was okay with writing the pain prescriptions if necessary but that hopefully 
something better could be found to treat her pain. 

 Tania rates the pain as 5/10 on VAS at best and 10/10 at worst. She says that she 
has 9/10 pain for at least a few hours every day. Other than her lower back and but-
tock pain, she has no signifi cant medical history. She says that she knows she is 
overweight but has trouble losing the weight because her activity is so restricted 
because of the pain. Also, when she gets very stressed about the pain or upset about 
her life, she fi nds that she eats more than she would like. She says that she is gener-
ally a “happy person” but that the pain has been “overwhelming.” 

    Physical Examination 

  On  physical examination,   Tania is 5′3″ and 150 lb. Tania has a normal gait although 
she is clearly in pain with transition from sit to stand. She has pain and restricted 
range of motion with trunk fl exion, extension, and bilateral oblique extension. She 
has a negative straight leg raise bilaterally. Her lumbar paraspinals are diffusely 
tender. Her bilateral sacroiliac joints are tender. She has very tender quadratus lum-
borum muscles bilaterally but no actual trigger point with a referral pain pattern. 
She has a positive FABER test bilaterally. 

 Tania has 5/5 strength in her lower extremities bilaterally. She has intact sensa-
tion in her lower extremities bilaterally. She has 2+ refl exes in her patella and 
Achilles bilaterally. 
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 Her MRI from 5 years ago is reviewed with Tania in the room and does indeed 
reveal multilevel disc bulges and facet joint arthropathy. Additionally, a small annu-
lar tear is identifi ed in the L4–L5 disc .  

    Assessment and Plan 

  Having heard Tania’s presentation, what does she likely have and what is the next 
step that you would take as her treating physician? 

 Tania has obviously been through a lot with her lower back pain. There are many 
concerning features in Tania’s case. First, Tania has had her pain for a long time, has 
undergone numerous injections, and is still without a diagnosis. Further, one of the 
most common sources of lower back and buttock pain in her particular case is sac-
roiliac joint pain and while she did have sacroiliac joint injections, they were appar-
ently performed without image guidance. As such, the injections cannot truly be 
deemed diagnostic.    Further, her facet joint injections did not afford any long-term 
relief but there is no note of whether they provided short-term relief from the lido-
caine or if there was any attempt to use the facet joint injections diagnostically other 
than to gauge her response to the steroid. The epidural steroid injections did not help 
Tania but it is not clear what sort of epidurals were performed or what levels were 
targeted. 

 One of  the   potential pitfalls in a case like Tania’s is to hear all of the interven-
tional procedures that have been performed and assume that an algorithmic inter-
ventional spine approach has not helped her. In fact, it would appear that 
interventional spine medicine was not optimally applied to Tania and so it is impor-
tant to step back and consider what is known and what is not known. 

 Tania has chronic lower back pain without a radicular component. She has a rela-
tively average MRI with mild arthritis and an annular tear at L4–L5. The MRI is 5 
years old, and although the symptoms have not largely changed, it is appropriate to get 
a more up-to-date MRI, particularly if further interventional procedures are planned. 

 Tania has had multiple failed procedures and is taking opiates to manage her 
pain. Part of Tania’s frustration is that she does not understand why she has the pain 
and it does not appear that anyone has ever explained to her why different proce-
dures were performed or what might be causing her pain. 

 The fi rst step to helping Tania is to help her understand and make sense of her 
pain. By explaining to Tania what is known about chronic lower back pain, and in 
particular the three most common sources of lower back pain, and by explaining the 
appropriate steps to arrive at a diagnosis, Tania understands the need for injections 
and a new MRI. Also, and importantly, rather than being a passive voyager on the 
receiving end of lots of needles and medications, Tania can begin to feel that she is 
actively participating in the steps needed to fi nd out what is causing her pain and 
eliminate the problem. This sense of empowerment is important for Tania, as it is 
for many people. 

Assessment and Plan
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 After discussing the various options with Tania, it is agreed that she will obtain a 
new MRI fi rst and then the next steps will be decided .  

    Follow-Up 

  Tania went for a new MRI and brought it with her to her follow-up appointment. 
The repeat MRI is unchanged from her previous MRI.    After reviewing the new MRI 
with Tania, it is agreed to begin the diagnostic process with a diagnostic sacroiliac 
joint injection. The sacroiliac joint is selected because it is arguably the least inva-
sive diagnostic injection option, her pain started post-pregnancy which suggests 
sacroiliac joint involvement, and her physical examination was certainly consistent 
with a sacroiliac joint etiology. Still, it is emphasized to Tania that the sacroiliac 
joint is a “best fi rst guess” and that even if it turns out to be negative, it is important 
to learn this so that it can be effectively crossed off the list and the next diagnostic 
possibility can be pursued. 

 Tania is taken to the procedure room where a fl uoroscopically guided bilateral 
sacroiliac joint injection is performed using lidocaine for anesthetic and betametha-
sone for the steroid. Immediately after the injection, Tania is taken back to her room 
and she is in tears because for the fi rst time in over a decade, she has no pain in her 
lower back and buttocks. Tania is quite obviously in blissful disbelief to have the 
pain fi nally relieved. 

 Tania is cautioned to realize that her initial pain relief is just the anesthetic and 
that her pain is not really “gone” yet, but of course this is an encouraging sign. Tania 
is given a pain diary to rate how much her pain is relieved over the next 8 h. 

 Tania returns 2 weeks later with her pain diary in hand. Her pain diary revealed 
100 % improvement in pain for 2 h, 90 % improvement until 4 h, and then 30 % 
improvement that lasted for the remaining 4 h when she stopped keeping track. 
Tania also reports 4 days after the injection, her pain again went away, and at 2 
weeks postinjection, she feels about 80–90 % better. 

 Tania is naturally thrilled with the result of the injection. She has cut her pain 
medication down to 3 times per day but says she is mostly now taking it out of habit 
and because she is afraid to stop taking the medication rather than because of the 
pain. She has not taken a muscle relaxer to help her sleep in 2 weeks. Tania would 
like to come off of her pain medications completely but is afraid of withdrawal. 

 Because the pain is so much better at 2 weeks, it is agreed that Tania will slowly 
taper off of her narcotic medications and start a physical therapy program focused 
on lumbar stabilization exercises, hip strengthening, and stretching. 

 Tania returned 3 months later. She had stopped taking her pain medication and 
had lost 20 lb from working out in the gym. She is thrilled to have her life back. 
Tania was concerned, however, because the pain in the lower back and buttocks had 
started to return. The pain was now 60 % better than her baseline, but it was getting 
slowly worse and was making working out and doing her therapeutic exercises 
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 diffi cult. Because of this, it was agreed that a second sacroiliac joint injection would 
be performed. 

 Following the repeat bilateral fl uoroscopically guided sacroiliac joint injection, 
she was again given the pain diary after the injection and again she had complete 
relief of her pain for 2 h after the injection followed by a slow recurrence of the pain 
as the lidocaine wore off followed by complete resolution of the pain 4 days later. 

 Tania returned 2 weeks later to discuss her pain relief and her prognosis. A full 
discussion was done with Tania regarding the option of radiofrequency rhizotomy 
of the sacroiliac joints, but because she had been doing so well and because the 
second sacroiliac joint injection relieved the remaining pain, Tania resumed her 
home exercise program following the second injection. Fortunately, with the contin-
ued exercise, Tania’s pain remained abated .    

Follow-Up
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    Chapter 24   
 Clinical Case #6: Frank       

              Frank is a 68-year-old retired auto worker. He is being referred to this offi ce from 
his primary care doctor. Frank reports a 20-year history of intermittent lower back 
pain that got much worse and more constant 2 years ago. He says that 2 years ago, 
for no apparent reason, he started having worsening lower back and buttock pain 
that was worse on the right than the left. The pain was mostly dull and aching and 
was worse when he would go for a walk. A year ago, it got to the point where he was 
having trouble walking his dog more than a block. At that time, he went to his pri-
mary care doctor who sent him to physical therapy. 

 Frank went  to   physical therapy and he felt that it was helpful for a while. He 
would do his stretches in the morning and that seemed to loosen him up so he could 
take his dog for longer walks. However, about 6 months ago the pain got much 
worse in his lower back and it began radiating into the right leg. Again he was 
unable to identify a trigger for the pain getting worse. The pain radiated into the 
posterior and lateral thigh and into the lower leg to the foot. He  had   numbness and 
tingling in the right foot whenever he would stand for more than a few minutes. He 
tried taking 800 mg of ibuprofen three times a day but it did not help the pain and 
his stomach started to hurt when he took the medication. He went back to his pri-
mary care doctor who told him to take Tylenol three times per day instead of the 
ibuprofen and sent him back to physical therapy. 

 This time  the   physical therapy was not able to help Frank at all. Tylenol did noth-
ing for his pain. Frank reported that his pain limited him from participating with the 
physical therapy exercises and the passive modalities only made Frank feel better 
“for a few minutes.” Worse, Frank noticed that he was tripping over his feet. He 
denies any falls but he says that he has almost fallen several times. His primary care 
doctor then ordered an MRI of the lumbar spine. The MRI revealed a multilevel 
facet joint arthropathy, a central L4–L5 disc herniation, and an L5–S1 grade I spon-
dylolisthesis and a superimposed right L5–S1 paracentral disc herniation. His pri-
mary care doctor then referred Frank to this offi ce. 

 Frank says that the pain in his lower back is worse than the leg pain. When sit-
ting, the pain is rated as a 2/10 on VAS. When standing for 1 min, the pain in the 



122

lower back is 4/10 on VAS. When standing for 10 min or walking a block, the pain 
is 8/10 and if he continues to stand and/or walk, then the pain will become a 10/10. 
Bending forward makes the pain better. As the pain gets worse, the numbness in his 
right foot gets worse. He says that both of his legs feel “a little weak.” 

  Frank   reports that he has had increasing trouble with many activities of daily liv-
ing such as tying his shoes and buttoning his shirts, and he has noticed that his 
handwriting has gotten much worse in the last couple of months and he has no idea 
as to why. He says that no one had asked him that previously and he had just fi gured 
that he was “getting old.” 

 For the pain, his primary care doctor has recently given him tramadol and he 
does fi nd that a little helpful and he can function at home on the medication but he 
is uncomfortable driving while taking it because the tramadol does make him feel a 
little dizzy. He denies any change in bowel or bladder habits. 

    Physical Examination 

  On   physical examination, Frank is 5′10″ and 180 lb. He has a muscular build. His 
gait is wide based and antalgic. He has pain with lumbar extension and he has pain 
with bilateral oblique lumbar extension that is worse with oblique extension to the 
right than the left. 

 Frank has numbness to light touch in the bilateral feet. He has 4+/5 right hip 
abductor strength, 5−/5 right extensor hallucis longus, and 5−/5 left hip abductor 
strength. He has a positive straight leg raise on the right at 40° and positive straight 
leg raise on the left at 60°. 

 Frank’s lumbar paraspinals are diffusely tender but most tender on the right over 
the L5 and S1 paraspinals. His sacroiliac joints are tender. The right sacroiliac joint 
reveals greater tenderness than the left. He has a negative FABER test bilaterally. He 
has a positive Hoffman’s test bilaterally and positive Babinski bilaterally. He has 3+ 
patella and 2+ Achilles refl exes bilaterally.  

    Assessment and Plan 

  Having heard Frank’s presentation, what does he likely have and what is the next 
step that you would take as his treating physician? 

 Frank’s history,    physical examination, and MRI fi ndings are certainly consistent 
with lumbar spinal stenosis, likely facet joint pain, and a bilateral, right > left lumbar 
radiculopathy affecting the L5 nerve roots. However, there are a few fi ndings that 
are very concerning for another serious medical problem. 

 Consider Frank’s gait. Frank’s apparent L5 radiculopathy could explain the pain, 
numbness, gait antalgia, and weakness in the hip abductors and the extensory hal-
lucis longus. However, in addition to gait problems, Frank has diffi culty with fi ne 
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motor activity in his upper extremities. What explains his increasing diffi culty with 
tasks such as buttoning shirts and what explains his worsening handwriting? To that 
end, what explains the positive Babinski and Hoffman’s sign bilaterally? 

 Whenever a patient presents with gait antalgia, particularly with worsening gait 
antalgia, it is important to ask about upper extremity signs of fi ne motor coordina-
tion problems such as manipulating buttons, quality of handwriting, tying shoes, 
and manipulating small objects. When a patient has any or especially all of those 
symptoms present, it is concerning for a cervical myelopathy. When a patient has all 
of those symptoms and also a positive Babinski and Hoffman’s sign, it is very con-
cerning for a potential cervical myelopathy. 

 Cervical myelopathy is not a specifi cally covered problem in this book, but it is 
something that is important for the spine physician—or any physician—to keep in 
the back of her mind as it is too serious to miss. A cervical myelopathy would not 
cause Frank’s pain but it is likely contributing to his gait problems and his upper 
extremity diffi culties. 

 It is explained to Frank that he clearly has one problem (the lumbar radiculopa-
thy) and he likely has one other (the facet joint pain) and maybe a third problem (the 
cervical myelopathy). As such, he is scheduled for two things—a bilateral L5 trans-
foraminal epidural steroid injection to address his pain and L5 signs and symptoms 
and an MRI of the cervical spine to rule out a cervical myelopathy .  

    Follow-Up 

  Frank had the lumbar transforaminal epidural steroid injection the next day. He 
experienced immediate pain relief after the epidural steroid injection. He had his 
cervical MRI a week later and returned for follow-up evaluation 2 weeks after the 
epidural steroid injection. Frank was very pleased at his follow-up visit as he noted 
that 60 % of his pain was gone and his numbness was much improved in his feet. 
Frank reported being able to walk “a little better” and generally felt “a little more 
steady” than before. He was also able to tolerate standing for longer than previous. 

 Unfortunately, Frank’s cervical MRI was nothing to celebrate. He had severe 
central spinal stenosis at C6–7 with cord compression and high intensity signal 
changes in the spinal cord at that level consistent with myelomalacia. 

 Frank was seated with his wife and his MRI was reviewed in detail with them 
both. It was explained why it was important for him to see a spine surgeon even 
though his back was feeling better. 

  Because   Frank’s lower back and legs were feeling so much better, it was agreed 
to not do anything further with his lumbar spine until he had a chance to talk with a 
spine surgeon about the possibility of cervical decompressive surgery. Because of 
the nature of the problem, it was explained to Frank that he needed to act sooner 
than later to prevent progression of the cord compression which could potentially 
lead to paralysis. 

Follow-Up
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 Frank was told that he should call one of the two surgeons’ contact information 
provided and if he could not be seen within 2 days that he should call the offi ce back 
so that the visit could be facilitated quicker as this could really not wait. He was told 
that he should not have anyone manipulate his neck and should be as careful as pos-
sible to not have any accidents or falls that could further jeopardize his cervical 
spine. 

 Frank was seen by a neurosurgeon the next day and it was recommended that he 
undergo a decompression and fusion surgery at the C6–7 level. Frank was nervous 
about the idea of surgery in his cervical spine, particularly because he did not have 
any neck pain or radiating arm pain and because the surgeon did not even guarantee 
that his walking would improve or that his upper extremity coordination would 
improve after the surgery. He was appropriately told he needed the surgery to pre-
vent worsening of the problem and potentially paralysis. Despite the urgency of the 
problem, Frank ended up getting two more surgical opinions in the next 2 weeks. 
Both additional consults agreed that decompression and fusion at C6-7 was needed. 
Frank underwent the surgery on the third week. 

 Frank returned to the offi ce 5 weeks after his cervical spine surgery. His neck 
was feeling a little stiff but he was otherwise doing well. Frank was returning to say 
thanks for recognizing the potential for paralysis from his cervical spine because he 
now realized how serious his condition had been, and he also returned because the 
pain in his lower back and leg had been doing much better for a few weeks after the 
injection but in the last couple of weeks the pain had pretty much returned to 
baseline. 

 Of note, Frank reported that his handwriting had not improved after the cervical 
spine surgery but he did think that it was a little easier to button his clothing. He was 
optimistic that his fi ne motor coordination would continue to improve and had some 
exercises that he had been given to work on that at home. 

 Now that Frank’s cervical spine was stabilized and he had exercises to do for his 
fi ne motor coordination, the focus could be turned to the lumbar spine. It was agreed 
to repeat the bilateral L5 transforaminal epidural steroid injection as this had helped 
a lot before. This time after the injection, Frank went to physical therapy to focus on 
gait training, lumbar stabilization and hip stabilization exercises, and hip fl exor and 
knee extensor stretching. 

 Frank returned 4 weeks after the bilateral L5 transforaminal epidural steroid 
injection. His lower back and legs were feeling 70 % better. He felt as though the 
injection got him the 70 % improvement 1 week after the injection but that the 
physical therapy was not making the pain any better in the last 3 weeks. He did note 
that he felt stronger overall and he felt that his gait was defi nitely much improved. 
Also, his numbness had resolved. While he felt 70 % better, Frank  really  wanted to 
feel better still. 

 After a discussion, it was agreed to perform a repeat bilateral L5 transforaminal 
epidural steroid injection. Frank tolerated the repeat injection very well. After the 
injection, Frank returned to physical therapy for 3 more weeks. After the 3 weeks, 
Frank felt he had learned his home exercise program and he continued doing his 
exercises at home. 
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 Frank returned for follow-up evaluation 6 weeks after the repeat bilateral L5 
transforaminal epidural steroid injection. He reported that his pain was 85–90 % 
improved overall. He was pleased with his progress. He still had pain and discom-
fort but it was “very livable” and it did not deter him from doing the activities that 
he enjoyed. 

 Also importantly, Frank reported being much more steady on his feet. His gait 
had returned to close to normal and he felt like he was “more or less” back to his 
“old self.” Frank understood the importance of continuing his home exercise regi-
men and he did just that. 

 Of note, it is possible that another epidural steroid injection would have relieved 
the remaining 10–15 % of the person’s pain. It is also possible that the remaining 
pain was from the facet joints and he may have done well with a facet joint injection 
or ultimately a radiofrequency rhizotomy. However, Frank was feeling so good after 
the injections and physical therapy that doing more from an interventional stand-
point would inherently have seen diminished returns (since most of the pain was 
gone anyway) and since Frank was not particularly bothered by his remaining pain, 
what purpose would those further injections have served? 

 For Frank, after discussing the relative pros and cons of another injection, it 
seemed the better course was to emphasize the importance of continuing his home 
exercises and see where things went from there. As it turns out, Frank returned a 
year and a half later with his wife who was having lower back pain. For Frank’s part, 
he was still feeling about 80 % better, doing his exercises, and feeling good about 
his quality of life. He also mentioned that his handwriting had never returned to 
“normal” but it was much improved from before the cervical spine surgery .    

Follow-Up
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    Chapter 25   
 Clinical Case #7: Natasha       

               Natasha is a 42-year-old homemaker and mother of three children, ages 12, 8, and 
4. She presents with an 11-month history of lower back pain. Natasha is being 
referred to this offi ce by her primary care doctor. Natasha’s pain does not radiate 
into the legs. She  d  enies any numbness, tingling, or burning in the legs. The legs do 
not feel weak. The pain is described as “sharp” and is centralized around the L5–S1 
level. The pain is worse with sitting. She says that going for long car rides is “very 
diffi cult” because the pain becomes extremely intense. Standing and walking around 
makes the pain better. In general, she feels that the more she moves, the better she 
tends to feel unless she does “too much .” 

  Natasha rates the pain as 5/10 on average on VAS. She says that she had to go on 
a 2 h car ride a couple of weeks ago and the pain was 9/10 on VAS by the end of the 
ride, and for the next few hours afterward the pain continued to be “at least an 8/10.” 

 Natasha says that at times the pain is only 2–3/10. Her lower back is generally 
more stiff and aching in the morning. As she gets moving, the pain is better, but then 
anytime she sits for more than a few minutes, the pain is back to a 6 or 7/10  on   
VAS. Lifting her 4-year-old son is very painful for her. Any activity where she has 
to bend forward and pick something up is painful unless she is very careful with her 
lifting posture. 

 Natasha has been to her friend who is a massage therapist and she says that mas-
sages defi nitely make the pain better for a few hours but then the pain always returns. 
She has not taken any pain medication because she does not want to “just mask” the 
pain with medications. She has not had any imaging studies. She has not been to 
physical therapy. Natasha says that she used to work out on a regular basis and take 
lots of different types of cardio classes but she has not done that in several years 
because she has been so busy with her three children. 

 Other than her lower back pain, Natasha is in very good general health. She has 
seasonal allergies and she has a history of a tonsillectomy. She does not take any 
medications on a regular basis . 
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    Physical Examination 

  On  physical examination  , Natasha is 5′6″ and 125 lb and appears generally fi t and 
in good health. Her gait is normal. She has pain with trunk fl exion that is most 
notable at 30°. She has no pain with lumbar extension or bilateral lumbar oblique 
extension. Her strength is 5/5 in the lower extremities bilaterally. Her sensation is 
intact in the lower extremities bilaterally. She has a negative straight leg raise bilat-
erally. She has a negative slump test bilaterally. 

 Natasha’s lumbar paraspinals are diffusely tender but the tenderness is most pro-
nounced over the bilateral L5 and S1 paraspinals. Natasha’s sacroiliac joints are 
mildly tender bilaterally. She has a negative FABER test bilaterally. She has brisk 
and symmetric patella and Achilles refl exes. She has full, pain-free range of motion 
of her bilateral hips. She has good overall fl exibility in her knee extensors and hip 
fl exors. She has negative Babinski and Hoffman’s refl exes bilaterally.   

    Assessment and Plan 

  Having heard Natasha’s presentation, what does she likely have and what is the next 
step that you would take as her  treati  ng physician? 

 Natasha has chronic lower back pain that clinically is most consistent with dis-
cogenic lower back pain. In fact, it may be said that she presents with a classic case 
of discogenic lower back pain. Her pain is axial, fl exion biased, and worse in the 
morning. 

 While clinically Natasha seems to clearly have discogenic lower back pain, it 
must be remembered that from an evidence-based perspective, her chance of having 
discogenic lower back pain is around 40 % versus facet joint pain (15 %), sacroiliac 
joint pain (10–15 %), and other sources (30–35 %). Therefore, it may be said that 
clinically she appears to have discogenic lower back pain, whereas academically 
she most likely does not. 

 Natasha is very interested in the pathophysiology of her problem. The mechan-
ics of her spine are explained to her as are the different potential offending patho-
physiologies. Regardless of the underlying pathophysiology, she understands that 
her relative deconditioning over the past several years has likely contributed to her 
current problem. Natasha does not like medications and is not interested in any 
“quick fi xes.” She likes the idea of physical therapy as a beginning point in her 
treatment and is very motivated to get started. As such, she is prescribed a 6-week 
course of physical therapy with a focus on extension-biased lumbar stabilization 
exercises .  

25 Clinical Case #7: Natasha
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    Follow-Up 

  Natasha returns 7 weeks later. She has been doing physical therapy for over a month. 
She reports that she enjoys the physical therapy and feels stronger overall. Her pain 
is “about 30 % better.” She is frustrated that her pain is persistent despite her work 
in therapy. Given the chronicity of her pain, it is decided that she should obtain 
imaging studies of her spine. 

 When considering what imaging studies to order, it is helpful to consider the 
relative merits. X-rays would rule out a spondylolisthesis, fracture, and certain other 
bony pathologies such as facet joint arthropathy but X-rays would still not negate 
the need for an  MRI   which would show those same problems and more. Additionally, 
 X-rays   would entail radiation and MRI entails none. CT scan would reveal bony 
pathology as well as soft tissue pathologies, but CT scans entail a very signifi cant 
amount of radiation and still don’t detail the soft tissue as well as an MRI. 

  As such, an  MRI   of the lumbosacral spine is obtained. Even before the MRI is 
ordered, it is explained to Natasha that the MRI is almost certainly not going to be 
diagnostic of her pain. MRIs fail to identify most annular tears in the lumbar spine 
and even when an annular tear is present, it may be asymptomatic. Facet joint 
arthropathy is very common in asymptomatic people even at the age of 42 and so is 
not particularly interesting when found. The MRI is obtained as a  pi  ece of the puz-
zle and an important piece, but in her case of axial lower back pain in the absence 
of neurologic fi ndings, the MRI is obtained  c  hiefl y to rule out very unusual prob-
lems, to provide peace of mind, and to allow for interventional spinal procedures to 
be performed should they be deemed necessary. 

  The MRI of the lumbosacral spine is obtained and reveals mild facet joint 
arthropathy at L5–S1 bilaterally and an  annular tear   at L5–S1. Otherwise, the study 
is normal. The results of the MRI are reviewed with Natasha. As previously men-
tioned, the presence of facet joint arthropathy is not surprising as it is a  relati  vely 
ubiquitous fi nding (recall that about 50 % of 30-year-old people have arthritis in 
their spine.) The annular tear at L5–S1 is certainly consistent with the diagnosis of 
discogenic lower back pain but as mentioned some people do have asymptomatic 
annular tears so the diagnosis is still not certain   . 

  Natasha is somewhat relieved that the MRI is within the normal range of wear 
and tear for her age. She is feeling 30 % better from the fi rst 6 weeks of physical 
therapy and would like to continue with therapy before considering an injection to 
see if she continues to improve. She returns to physical therapy for another 4 weeks. 
After a month, she returns for a follow-up visit. 

   At Natasha’s follow-up visit, she reports that she is feeling 50 % improved. She 
has been discharged from physical therapy because she knows all of her exercises 
and can perform them on her own. She does them for about 20 min every night. She 
is feeling good enough that she wants to continue with her exercises before doing 
anything else. She asks if there is anything else she could do on her own to help 
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expedite her recovery. She has said that she misses working out in the gym and asks 
if she can return to exercise classes. She asks specifi cally about running and if that 
is bad for her back. 

 In addition to her home exercise program from physical therapy, Natasha is 
advised to join a Pilates class for enhanced core strengthening and fl exibility. 
Additionally, exercise in general is encouraged. The general rules for exercise in a 
person like Natasha include that she has not exercised in a long time so she should 
remember to start gradually. It didn’t take a week for Natasha to get out of shape and 
so she should not expect to get back into shape in a week either. She is making life-
style changes for the long haul and the changes should be slow, steady, and consis-
tent. Natasha is reminded to start slow and build up with both the intensity of her 
exercise routines as well as their duration  . 

 The second rule for Natasha with exercise is that she needs to listen to her body. 
If she is doing an exercise and it is creating pain in her lower back then she should 
back off of that  p  articular exercise and fi nd another exercise. Movement is great for 
the spine and for joints in general. The proverb for joints is that if you don’t use 
them, you lose them, and the same may be said to be generally true about spines. 
The human spine craves movement. But that movement should not be painful and 
so if pain is being created, then another movement should be substituted. If using an 
elliptical machine creates pain for Natasha, for example, then she should stop using 
the elliptical and fi nd another exercise. After a few weeks, she may return to the 
elliptical and see if she is able to use it without pain. If it still causes pain, she should 
again fi nd a different exercise.  

 When thinking of pain with movement, it is important to distinguish spinal pain 
from muscular pain. Natasha has not worked out in a long time and so it is to be 
expected (and even a little welcomed) that she should have some muscular pain as 
she uses and pushes muscles  that   she has not used (or perhaps felt) in many years. 
It is important, therefore, that Natasha be able to identify the difference between 
spinal pain and muscular pain because if she stopped every time her muscles felt 
sore, then she would truly have a hard time progressing her routine. If Natasha is 
having a hard time distinguishing the different types of pain, then it is important that 
she discuss it with her doctor or physical therapist. 

  The question of running and lower back pain is a very common one and a much 
disputed one at that. There are three different fi elds of thought. The fi rst fi eld of 
thought is that running is bad for the lower back and should be avoided because of 
the constant pounding of the activity. The thinking goes that the repetitive impact 
caused by running creates stress through the spine and this causes an accelerated 
wear and tear cascade through the spine that should be avoided in anyone with lower 
back problems. While it is true that stress and wear and tear may be created in the 
spine by running, it is not true that this has been shown to be causally related to 
lower back pain. Therefore, the causation of running and increased wear and tear in 
the spine remains informed conjecture. 

 The second fi eld of thought regarding running and lower back pain is that the 
repetitive impact of running is good for the lumbar spine because the impact on 
the spine compresses the disc, forcing the disc to achieve better vascular fl ow 
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and therefore better nutrition and this results in a healthier overall spine. There is 
some  conceptual value to this thought process but again no hard data to  suppo  rt the 
thought that running is causally related to reduced incidence of lower back pain. 
There is of course value to overall exercise decreasing morbidity and maintaining a 
healthier weight and this has positive relation to reduced lower back pain. However, 
to the question of whether or not running in particular is good for reducing lower 
back pain and spinal problems in general, there is no hard data to rely on.  

 The third fi eld of thought, and the one subscribed to by this author and also by 
Natasha’s doctor, is that it depends on the individual and the individual’s circum-
stance. If running makes Natasha feel great, then Natasha should run. If running 
makes Natasha’s back hurt, then Natasha should fi nd a different sport. If running 
were Natasha’s only and most cherished athletic outlet (it isn’t)    and it also caused 
her back pain (it didn’t), then it would be important for Natasha to cross-train to 
strengthen her other muscles so that running would no longer cause pain so that she 
could participate with running, realizing that it might not be the best sport for her 
given that it tends to increase her pain at times. 

 For Natasha, she continued her physical therapy home exercises, started a Pilates 
class, and decided to not chance it with running and instead started taking different 
cardio dance classes at the gym. She reported back 2 months later that she was feel-
ing great and was pain-free. 

  A defi nitive diagnosis was never found for Natasha because she improved with-
out the need for diagnostic injections. In summary, Natasha likely had discogenic 
 lower   back pain that was brought on or worsened by a gradual deconditioning of her 
muscles and overall strength. Natasha recognized this and put in the work to reverse 
the muscular imbalances and problems. As she did this, the biomechanical stress on 
her back was reduced and in turn the pain slowly and gradually improved. Over 
time, Natasha integrated her physical therapy home exercises with her Pilates into 
her own unique workout regimen that she enjoyed and fi t her lifestyle. Because she 
was able to do that, when she returned to the offi ce a year later with her husband for 
 his  lower back pain, she was happy to report that she was still pain-free.     
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    Chapter 26   
 Clinical Case #8: Jack       

              Jack is a 78-year-old retired salesman who presents with a 3-week history of left 
lower back pain that began without any identifi able inciting cause. Jack has a  past 
medical history   that includes coronary artery disease with two stents placed, hyper-
tension, diabetes type II, benign prostate hypertrophy, chronic obstructive pulmo-
nary disease, gall bladder surgery, and diverticulitis. Although his medical history is 
signifi cant, Jack considers himself to be “pretty healthy all things considered.” 

 Jack enjoys playing golf and until 3 weeks ago was able to walk 18 holes of the 
golf course. Jack says that he does not “work out” but he stays active. In addition to 
golf, Jack occasionally goes bowling and he also goes on frequent long walks with 
his wife.  O  ne of Jack and his wife’s favorite activities is to spend an afternoon walk-
ing through a museum. 

 The pain in Jack’s left lower back is sharp in character. He says that the pain is 
9/10 on VAS at worst and 4/10 at best. The pain does not radiate into the lower 
extremity. The pain is worse with prolonged standing. Twisting makes the pain 
much worse. Sitting is generally better than standing, but if he sits for more than 
20 min, then the pain becomes worse again. Jack is very frustrated because he does 
not understand where the pain came from. Multiple times while talking in the offi ce, 
Jack says “but I just don’t get it because I didn’t do anything” to cause the pain. 

 Jack has mild numbness in the bilateral feet that he says has been there for years 
and he says that he has been told that the numbness is from his diabetes. He does not 
feel weak in the legs. He went to a chiropractor a week ago and he felt better after 
being treated but then the pain “came right back a couple of hours later” and his 
primary care doctor told him to come to this offi ce. Jack has tried taking Tylenol for 
the pain and says it helps “a little.” Jack has taken Aleve and fi nds that to be “pretty 
good” for the pain. Over the last 3 weeks, Jack notes that the pain has not gotten 
much better or gotten much worse. 

 For his multiple medical conditions, Jack takes many medications including 
Plavix for his CAD and stents. He denies any change in bowel or bladder habits. He 
notes that he has had back pain intermittently in the past but it has never been any-
where near this bad before or lasted this long. 
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    Physical Examination 

 On physical examination, Jack is 5′9″ and 170 lb. He has a thin but muscular build. 
Jack exhibits some mild  thoracic hyperkyphosis  . He has  a   normal gait but he is in 
obvious pain when he transitions from sit to stand or from stand to sit. Jack has pain 
with lumbar fl exion as well as lumbar extension. He has severe pain with left lumbar 
oblique extension but no pain with right lumbar oblique extension. He has very 
signifi cant tenderness in the left lumbar paraspinals and his left quadratus lumbo-
rum muscle is particularly tender although no trigger point with a referral pain pat-
tern is identifi ed. His sacroiliac joints are not tender. Jack has a negative straight leg 
raise bilaterally and negative slump test bilaterally. 

 Jack has 5/5 strength in his lower extremities bilaterally. He has intact sensation 
to light touch except mildly decreased sensation in the bilateral feet. He has no 
refl exes in the patella or Achilles refl exes bilaterally. His hips have restricted range 
of motion bilaterally but range of motion does not produce pain. Jack’s hip fl exors 
and knee extensors are very tight to passive range of motion testing.  

    Assessment and Plan 

 Having heard Jack’s presentation, what does he likely have and what is the next step 
that you would take as his treating physician? 

 Jack has acute  lef  t lower back pain. With his age and comorbidities, it is perhaps 
tempting to consider this as a more signifi cant problem than it may in fact be. The 
pain has only been present for 3 weeks and prior to the pain, which began without 
inciting event, Jack was playing golf and leading a very active lifestyle. It is very 
possible, and in fact probable, that Jack has a muscle strain in his left lower back, 
likely in his left quadratus lumborum. 

 Jack’s concern that he “didn’t do anything” to cause his pain is a very common 
one. Often, an inciting event—even when the cause is a muscle spasm—cannot be 
identifi ed. This is particularly true in the geriatric population. A helpful way to con-
ceptualize this, particularly for patients, is to recognize that as we all get older, our 
bodies experience more “wear and tear,” and the spine develops arthritis. Recall in 
fact that by 60 years of age, 100% of people will have arthritis in their spine. While 
that arthritis may indeed never cause  any  symptoms, it is also reasonable to suppose 
that the arthritic changes  may  predispose to a greater propensity to develop muscle 
spasms and various other aches and pains with less provocation than it would have 
taken to cause a spasm when that same person was, say, 20 years of age. 

 The pain that Jack is experiencing is severe and must be addressed promptly. 
Indeed, there is a concern for Jack that given his age and comorbidities, if he were 
to spend too much time lying on his couch because of the pain, then when the pain 
is gone, it may be that much more diffi cult for him to get back off his couch. While 
anyone who spends a month lying in bed will need a long time to rehabilitate 
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 themselves to get stronger and back to themselves, this is particularly true in people 
who are older and sicker. A decent rule of thumb is that for every day a person 
spends lying in bed, it takes 2 days to build back that strength once out of bed. 

 For Jack, the best approach at the time of his presentation is to treat the problem 
as a muscle spasm. Jack liked going to his chiropractor and would like to go back 
assuming no contraindications. Jack’s fi ndings were reviewed with him and his 
wife. It was agreed that Jack would return to his chiropractor and also go to physical 
therapy. One of the problems that Jack has is that he is very active, but he has not 
been doing anything to make himself stronger or more fl exible so that he would be 
less likely to develop injuries such as the current one. 

 One of the goals of physical therapy for Jack is to help get the pain to go away. 
Along with the chiropractor, the physical therapist may use soft tissue mobilization, 
ultrasound, and electrical stimulation to help with the muscle spasm. However, the 
other goal of physical therapy is to give Jack a set of exercises that he can use once 
the pain is gone to perform on a regular basis to make it less likely that the pain 
returns in the future. For Jack, this will mean strengthening his lumbar stabilizing 
muscles and stretching his hips, hip fl exors, and knee extensor muscles. 

 Jack at fi rst protests the need for continued physical therapy exercises because he 
is “so active.” This is a common resistance among people who are active. It is 
explained to Jack that his activity is great for a variety of reasons including improv-
ing his cardiovascular health, mental health, pulmonary health, and strength and for 
his general well-being. However, in a similar way to the point that you would not 
send a professional athlete out to his sport without cross-training him fi rst so that it 
is less likely that he would get injured, it is important that Jack cross-train himself 
so that when he goes out and plays golf and goes for long walks, it is less likely that 
he gets injured. 

 Another important point for Jack is that he needs to stop taking his Aleve. Aleve, 
like other NSAIDs, increases the risk of bleeding into the gastrointestinal system. 
With Jack taking Plavix, this risk is even greater. NSAIDs and Plavix are contrain-
dicated together and should be avoided. Jack was advised to continue with his 
Tylenol and also was prescribed a specialty compound cream consisting of a muscle 
relaxer and lidocaine.  

    Follow-Up 

 Jack received his compound pain cream and went to chiropractic care and physical 
therapy for 4 weeks. At his follow-up visit, Jack reported that the pain in his lower 
back was much better at fi rst with the cream. Over the last 2 weeks, he has not 
needed the  c  ream because the pain was completely gone and he had been able to 
return to his full activities of daily living including playing golf. Jack reported that 
he was doing “some of the exercises” that he had learned at physical therapy at 
home. He was also continuing to see the chiropractor once per week because he felt 
that it kept him feeling looser and more mobile. 

Follow-Up
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 It was emphasized to Jack that he should continue with his exercises to make the 
chance of re-injury less likely. At the same time, it was emphasized to Jack that if 
he did develop lower back pain again, he should not hesitate to call. 

 Something to keep in mind that many spine specialists have noticed and com-
mented on is that patients are sometimes reluctant to call when pain returns if they 
have not been doing their exercises. One patient, who was also interestingly a doc-
tor, told this author that he had not called for a follow-up because he felt “guilty” 
because he had not been doing his exercises and so he felt that the recurrence of pain 
was at least partially his “fault.” 

 In that particular case, because the patient was also a cardiologist, I told him that 
this sounded to me equivalent to a patient not calling him with chest pain because 
he felt guilty that he had not changed his diet and so he felt that he should just deal 
with the chest pain on his own! Of course, this would be ridiculous and likewise it 
should be ridiculous for a patient to not call his spine specialist about his lower back 
pain because he had failed to do his home exercise regimen. 

 Since that time, I have been careful to point out to my patients that I want to 
empower them to know how to stay healthy and pain-free. To that end, I want them 
to know their exercises and understand why they are important for their particular 
situation. However, it is my job as their doctor to always look out for their best 
interests no matter what they choose to do. That is to say that if they make an 
informed decision to not do their exercise for whatever reason, my job is of course 
to still help them no matter what. Some of my colleagues I know have run into the 
same issue and so it is always worth reinforcing that our role as healthcare providers 
is to carry out our fi duciary responsibility to help our patients at every step of the 
way and counsel good choices but help them even if they choose choices that are 
less good ones.    
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    Chapter 27   
 Clinical Case #9: Esther       

               Esther is a 72-year-old mother of four children and grandmother of eight who pres-
ents with a 3-week history of right lower back pain. She says that she has had inter-
mittent right-sided lower back pain for many years, but the pain has always been 
mild and it had not  been   bothering her at all for a few months until 3 weeks ago. 
Three weeks ago, the pain began after taking care of her 6-month-old granddaugh-
ter. Esther says that she was lifting her granddaughter a lot on that day and felt the 
pain in her right lower back but kept lifting her anyway. That night, the pain in the 
right lower back was “pretty bad” and in the morning she had trouble getting out of 
bed because of the pain. 

 The pain in the right lower back does not radiate into the leg. She denies any 
numbness, tingling, or burning in the leg. The right leg does not feel weak. She 
rested for the fi rst day when the pain was bad but by the second day, the pain was 
still “really bad” and she called her primary care doctor . 

  Her  primary   care doctor prescribed Naprosyn 500 mg twice a day and a muscle 
relaxer. Esther took the muscle relaxer but it made her very dizzy so she stopped 
taking it. The Naprosyn did not seem to help so she called her primary care doctor 
back the next day. At that point, her primary care doctor prescribed tramadol and 
told her to rest. Tramadol helped the pain a little and the pain seemed to ease up over 
the next week. 

 For the last 2 weeks, she describes the pain as 5/10 on VAS on average. The pain 
is worse with standing, walking, and twisting. The pain is better with resting. She 
has not had any imaging studies. She has not been to physical therapy or a chiro-
practor. The pain woke her up from sleep for the fi rst week but in the last 2 weeks 
she has not been waking up with the pain. She takes tramadol 3 times a day and feels 
that this helps her pain signifi cantly. She has continued to take the Naprosyn 500 mg 
PO twice per day although she does not know if this is helping. She denies any 
change in bowel or bladder and has not noticed any gait problems other than the 
pain while walking. 

 Esther is generally in good medical health. She has a history of high blood pres-
sure and high cholesterol that are both controlled with medication and diet. She has 
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a history of bilateral total knee replacements 4 years ago and the knees have been 
doing well since then. She does not exercise on a regular basis but she does enjoy 
walking, doing chores around her house, and taking care of her eight grandchildren. 
She feels that she is generally a healthy and active person.  

    Physical Examination 

  On physical examination, Esther is 5′2″ and 120 lb. She has a cervical anterior carry 
and thoracic hyperkyphosis. She has a normal gait. With transitions from sit to stand 
and stand to sit, she has obvious pain in her lower back. She has full lumbar fl exion 
but has  pai  n and restricted range of motion with lumbar extension and she has severe 
pain with right lumbar oblique extension and mild discomfort with left lumbar 
oblique extension. 

 Esther has very signifi cant tenderness in the right lumbar paraspinals and in her 
right quadratus lumborum muscle in particular. Her right sacroiliac joint is tender. 
She has a negative straight leg raise bilaterally and negative slump test bilaterally. 

 Esther has 5/5 strength in her lower extremities bilaterally except 4+/5 bilateral 
hip abductor strength. She has intact sensation to light touch in her lower extremi-
ties. She has brisk and symmetric refl exes in her patella and Achilles. She has nega-
tive Babinski and Hoffman’s refl exes bilaterally. 

 Esther’s hips have restricted range of motion bilaterally but passive range of 
motion does not reproduce her pain. Her hip fl exors and knee extensors are very 
tight to passive range of motion testing .  

    Assessment and Plan 

  Having heard Esther’s presentation, what does she likely have and what is the next 
step that you would take as her treating physician? 

 Esther is in good  gen  eral health and has 3 weeks of right lower back pain. While 
she may have a number of different pathophysiologies, at the moment all signs point 
to acute lower back pain caused by a muscle strain likely superimposed on underly-
ing degenerative changes. The tramadol seems to be helping her manage her symp-
toms. Esther’s symptoms improved initially but have been relatively stable over the 
last 2 weeks. 

 After a discussion of the different options, it is agreed that Esther will begin 
physical therapy to focus on passive modalities such as soft tissue mobilization, 
ultrasound, and electrical stimulation as well as stretching and strengthening exer-
cises to specifi cally focus on lumbar stabilization exercises, hip abductor strength-
ening, and hip fl exor and knee extensor stretching. It is explained to Esther that it is 
important to not just get this pain to go away, which will likely happen anyway with 
a little more time given the acute nature of it and the natural history of acute lower 
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back pain in general. However, in addition to making the pain go away, it is impor-
tant for Esther to also learn a set of exercises that will make it less likely that she has 
these kinds of problems in the future. 

 Esther understands and is excited about the plan. In addition, her Naprosyn is 
discontinued as she does not believe it is really helping her and instead she starts 
Duexis (800 mg ibuprofen/26.6 famotidine) TID and is also given a compound 
cream consisting of cyclobenzaprine and baclofen to help with the muscle spasms.   

    Follow-Up 

 Esther returns 4 weeks later and reports that her pain is about 50 % improved. She 
has continued to take the  tramadol   and  Duexis   as well as to use the compound 
 muscle relaxer cream  .    She is going to physical therapy and particularly enjoys the 
soft tissue mobilization and ultrasound treatments. She does the exercises but says 
that she is not sure they are helping her. She does feel a little stronger and overall 
more stable on her feet than before. 

 Esther’s physical examination is similar to her previous examinations except that 
now she has less tenderness in her paraspinals and her quadratus lumborum is not 
particularly tender. Esther is pleased with her improvement and would like to con-
tinue with the current plan. Given her improvement, this seems reasonable and so 
she returns to  physical therapy   and is instructed to only take the Duexis and trama-
dol when she has the pain rather than just taking it around the clock at the scheduled 
intervals as she has been doing. 

 Esther returns for a follow-up visit in 4 weeks. She reports that she has become 
frustrated. The pain had seemed like it was getting so much better in the beginning 
of  physical therapy   but in the last 4 weeks the pain has changed somewhat and is not 
getting better. The pain still “feels the same and maybe a little worse” and is local-
ized over the right L4, L5, and S1 region. 

 Esther reports that she no longer gets the pain when she is sitting. In fact, she is 
concerned because sitting feels so good that that is all she wants to do. Standing 
from a sitting position also does not produce much pain. However, standing for any 
length of time (e.g., greater than 2 min) makes the pain worse. She cannot tolerate 
standing for more than 20 min before the pain makes her want to sit down. The pain 
still does not radiate into the legs. She continues to have a lack of any neurologic 
symptoms in the legs. She has continued to take the  Duexis   and  tramadol   and she 
has continued to use the compound  cream  . She feels as though all of this is helping 
but she realizes that at this point the medications are just helping to mask the pain. 

 On repeat physical examination, Esther has pain with right lumbar oblique exten-
sion. She has tenderness over the right lumbar paraspinals as well as over the right 
sacroiliac joint. However, the tenderness is not as pronounced as on previous exami-
nation. She has a negative FABER test, negative straight leg raise, and negative 
slump test bilaterally. Her gait is non-antalgic. Her strength in the lower extremities 
is now 5/5 bilaterally including in the hip abductors. Her sensation is intact in the 
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lower extremities and she has brisk and symmetric patella and Achilles refl exes. She 
has negative  Babinski   and  Hoffman’s refl exes      bilaterally. 

 Esther has now had her pain in the right lower back for 1 week shy of 3 months. 
Given her age and the chronicity of her right axial lower back pain and her lack of 
response to 8 weeks of physical therapy, it is agreed to order an  MRI   of the lumbo-
sacral spine. 

 Esther goes for the  MRI      and returns for a follow-up visit. The  MRI   reveals a 
grade I L2–L3 spondylolisthesis, a multilevel bilateral facet joint arthropathy, an 
L4–L5 disc bulge, and a multilevel degenerative disc disease that is most severe at 
L4–L5 and L5–S1. 

 The results of the  MRI      are discussed with Esther in the context of her symptoms. 
At this point, her symptoms are chronic. Her  MRI      fi ndings are relatively nonspecifi c 
which was largely to be expected. Clinically, her signs and symptoms all point to 
extension-biased right axial chronic lower back pain that is most in line with right- 
sided facet joint arthropathy causing her pain. 

 While clinically she appears to have facet joint pain, academically it must be 
remembered that she has a 40 % chance that her pain is coming from her disc, 30 % 
that it is coming from her facet joints, 10–15 % that it is coming from her sacroiliac 
joint, and 10–15 % chance that it is coming from a different pathology. 

 At this point, it is recommended to Esther that she undergo a diagnostic and 
potentially therapeutic block of her right L3–L4, L4–L5, and L5–S1 facet joints. 
Esther is nervous about any  spinal injections   and asks if there is a downside to wait-
ing. She asks in particular if she could try another round of physical therapy and if 
there is anything else that has a chance of working. It is explained to Esther that 
there is no downside to waiting on a potential injection. Her pain is troubling in its 
own right but it is not “dangerous” per se. There is no perceivable medical downside 
to continued physical therapy although it has not been helpful over the last 4 weeks. 

  A real world downside is that Esther has Medicare and Medicare only pays for a 
certain dollar amount of physical therapy in a year time period. As it happens, 
Esther was being treated at this point in April and so it was early in the year to use 
up all of her physical therapy. If she were to use up all her therapy early in the year 
and then needed the therapy later in the calendar year for an unrelated problem, she 
may have trouble getting it covered (although she would always have the option of 
paying out of pocket for it). A reason to persist in physical therapy is that this helps 
normalize and  optimize   the biomechanics and prevent any compensatory altera-
tions/adaptations which could produce a domino-like effect in adjacent joints and 
connective soft tissue potentially resulting in other musculoskeletal problems. 

 Esther was not concerned about using her physical therapy up as she was fortu-
nate to have the resources to pay for physical therapy out of pocket in the future if 
it came to that. As to the question of other potential therapeutic options, chiropractic 
care and acupuncture were both discussed with Esther. She understood the lack of 
data behind the two approaches but was interested in doing everything she could to 
get better to see if she could avoid any injections. As such, she elected to go to both 
acupuncture and chiropractic care as well as another round of physical therapy . 
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 The one medical downside of the plan was her continued use of the medications 
and of Duexis in particular. As the medications were not helping the problem to go 
away, she agreed to discontinue the oral medications and just use the muscle  relax-
ing   cream for the pain. She also elected to try  Tylenol   as needed for the pain. 

 Esther returned 6 weeks later. She reported that she did not feel the acupuncture 
was helping so after 3 weeks she had decided to stop going to that. She liked going 
to the chiropractor but only felt that it helped for the day that she was there and 
sometimes for the next day as well. She had continued as well with the physical 
therapy and felt that it was helpful and she continued to feel stronger and looser, 
which she appreciated, but overall she said that despite all of this, the pain was 
largely unchanged since the last time that she had come to the offi ce. 

 The bottom line for Esther was that she still could only stand for about 10 min 
before the pain got “really bad” and by 20 min the pain compelled her to sit down. 
Tylenol didn’t help. She still had some tramadol at home but elected not to take it 
because she said that if she really wanted the pain to go away all she had to do was 
sit down. She was particularly disturbed because the pain made it diffi cult for her to 
take care of her grandchildren. 

   Given the persistence of the pain, the lack of response to conservative measures, 
and the way the pain was negatively impacting her quality of life, it was elected to 
perform a fl uoroscopically guided diagnostic and hopefully therapeutic intra- 
arti  cular facet joint injection using 4 cm 3  of 1 %  lidocaine   and 12 mg of  Celestone   
divided evenly between the right L3–L4, L4–L5, and L5–S1 levels. 

 Esther tolerated the facet joint injection well and there were no complications. 
After the injection, Esther was given a pain diary  to   keep for the rest of the day. 
Esther returned in 2 weeks for a follow-up visit and reviewed her pain diary. At 
1 min after the injection, she reported 80 % improvement in pain. At 20 min, she 
reported 100 % pain relief. The pain relief remained 100 % until hour 4 at which 
point the pain slowly recurred so that at hour 7 the pain was back to baseline. 

 When pressed further on her pain diary, Esther was pleased to report that for the 
fi rst 4 h, Esther was able to stand for as long as she wanted to with absolutely no 
pain. This was the fi rst time in more than 4 months that Esther could do that and she 
was very excited about it. Unfortunately, after the lidocaine wore off, the pain 
returned. Four days after the injection, the pain got “about 30 % better” but that only 
lasted for 3 days and then the pain returned completely to baseline. 

 Given Esther’s very good diagnostic response to the lidocaine and very poor 
therapeutic response to the steroid, it was elected to perform a diagnostic  medial 
branch block injection   procedure with the intention that if it confi rmed facet joint 
pain, she would undergo a radiofrequency rhizotomy procedure. 

 Esther underwent medial branch blocks of the right L3–L4, L4–L5, and L5–S1 
facet joints using 2 % lidocaine and again had nearly 100 % pain relief for 4 h fol-
lowed by a rapid recurrence of pain so that at 7 h, her pain was back to baseline. 
Again during the 100 % pain relief, she was able to stand unrestricted with no pain 
for as long as she wanted. 

 The pros and cons of a third diagnostic injection repeating the medial branch 
blocks was discussed. On the one hand, it would make the diagnosis more certain 
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given that the fi rst injection was an intra-articular injection and therefore may carry 
less clear diagnostic weight. On the other hand, both diagnostic blocks of the facet 
joint were positive and not only did she receive pain relief but she was able to func-
tionally stand unrestricted during her pain relief (which anecdotally may seem  less   
likely than if the pain relief were purely placebo driven). Given all of the above, it 
was agreed that she would proceed with the radiofrequency rhizotomy procedure  . 

   Esther had the rhizotomy procedure the following week and returned for follow-
 up 3 weeks later. At follow-up visit, Esther reported that she had been sore for about 
a week after the rhizotomy procedure but then about two and a half weeks after the 
procedure, the pain virtually went away in the right lower back. To Esther, it felt like 
a miracle. She was able to stand and walk  again   without pain. 

 Although Esther’s pain was gone, it was explained to her again that the nerves 
tend to regenerate within 6–18 months and that the pain may return if that were to 
happen. Ideally, Esther would use her time when she was feeling better to continue 
with her lumbar stabilization exercises, hip abductor strengthening, and hip fl exor 
and knee extensor stretching exercises. In addition to helping make it less likely that 
her facet joint pain would recur, the exercises would be good in general to help 
prevent future injury to her spine and her hips. Esther understood all of this and said 
that she would certainly continue with her exercises. 

 Esther returned 10 months later for a follow-up visit. She reported that over the 
last 4 weeks, the pain in the right lower back had been returning and slowly getting 
worse. She said that the pain felt exactly as it had prior to the radiofrequency rhi-
zotomy procedure. The pain was worse with standing and walking and went away 
completely when she sat down. The pain was limiting her to the point where she 
could stand about a half hour before she had to sit down. Every week, she said, the 
pain was getting worse and her standing tolerance was also getting worse  . 

 Esther reported that she had indeed continued to do her physical therapy exer-
cises for the last 10 months. She spent 20–30 min every day doing her exercises. She 
felt stronger and more fl exible overall. She said that she did not regret doing the 
exercises even though her pain had returned because she feels that she is more stable 
on her feet and less likely to get injured overall. 

 At follow-up, Esther asked if she could have the radiofrequency rhizotomy pro-
cedure repeated for the pain but says that she will continue with her home exercises 
into the future and hopefully the next time the pain will not return. 

 It was discussed with Esther that she could return to physical therapy, chiroprac-
tic, and/or  acupuncture      but Esther preferred to have the rhizotomy procedure 
repeated. Given that the symptoms were unchanged from before and her physical 
examination was not changed (except improved fl exibility and strength), repeated 
diagnostic facet joint blocks were not needed and the repeat radiofrequency rhizot-
omy procedure was performed. Again, Esther had a great response to the procedure 
and was pain-free at 3 weeks follow-up. 

 Refl ecting on Esther’s case, there are a couple of points worth highlighting. In 
the beginning, she presented with acute lower back pain. While it is true that in the 
end her pain turned out to be facet joint based, it would not have been appropriate 
to inject her facet joints at that time given the acute nature of the pain. At her fi rst 
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presentation, there was simply no way of knowing that her pain would turn out to be 
anything other than a muscle spasm. 

 Esther’s  MRI   is also worth noting. Esther had a spondylolisthesis at L2–L3. This 
spondylolisthesis could have been causing her pain but it was higher than her pain 
and epidemiologically much less likely than her facet joints, discs, and sacroiliac 
joints to be the source of her pain. It was right to ignore the spondylolisthesis and 
interrogate the lower facet joints that were more likely to have been causing her 
pain. If the pain had persisted despite the facet joint injections, despite the sacroiliac 
joint injections, and despite a  transforaminal epidural steroid injection     , then consid-
ering the L2–L3  spondylolisthesis      as a potential source of her pain would have been 
appropriate at that time.    

Follow-Up
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    Chapter 28   
 Clinical Case #10: Rebecca       

              Rebecca is a 34-year-old attorney and a mother of two who presents with an 
18-month history of right lower back pain, buttock pain, and right lower extremity 
pain. The pain began insidiously without any specifi c identifi able inciting event 18 
months ago when her youngest son was 2 years old. At fi rst the pain she reports that 
the pain was mild. She tried to “just ignore the pain.” She initially attributed  t  he pain 
to taking care of her kids, including lifting her 2-year-old son into and out of the car, 
working long hours, and generally not taking better care of herself. However, over 
following 3 months her pain gradually worsened to the point that she realized it was 
affecting her work performance and making it diffi cult for her to take care of her 
children. At that point, she went to see her primary care physician who sent her to a 
pain management doctor. 

 The pain management doctor that Rebecca initially went to immediately ordered 
an MRI of her lumbar spine. The MRI revealed a small right L5–S1 disc bulge and 
she was diagnosed with a right L5 and S1 radiculopathy. She was given an L5–S1 
interlaminar epidural steroid injection and sent to physical therapy. Unfortunately, 
the interlaminar epidural steroid injection did not help at all. She went to physical 
therapy and that did not help her pain either. 

 She returned to the fi rst pain management doctor after 3 weeks of physical ther-
apy and had a repeat L5–S1 interlaminar epidural steroid injection. Again, the injec-
tion did not help and two more weeks of physical therapy did not help either. When 
asked what was done during her physical therapy sessions, Rebecca reports frequent 
treatments of hot packs, massage, and extension-based stretches. 

 Rebecca became frustrated with the fi rst pain management doctor and also with 
physical therapy. She then went to a chiropractor on the recommendation of a friend. 
She saw the chiropractor 3 times per week for 3 weeks but the pain did not improve. 
She returned to the fi rst pain management doctor at that time who in turn gave her a 
referral to a spine surgeon. Rebecca went to the spine surgeon who told her that he 
could not help her and she should return to her pain management doctor. 

 At that time, Rebecca went to a different pain management doctor. That pain 
management doctor gave her trigger point injections in her lower back and buttock. 
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After the trigger point injections, Rebecca’s pain got better for about 3 days but then 
the pain returned to baseline. She had two more rounds of trigger point injections 
over the next month and each time she experienced only 2–3 days of partial pain 
relief. 

 The pain that Rebecca gets is a sharp pain in her right lower back and buttock. 
She has right leg pain that she feels is referred from her lower back and buttock but 
she does not describe it as “sharp” or “shooting” or “electric.” Rather, the pain is a 
vague aching sensation that refers down her leg in the posterior thigh and into the 
right posterior calf in a predominately S1 dermatomal distribution. Rebecca’s pain 
is worse with sitting and better with standing. The pain is worse in the morning and 
worse with transitioning from sit to stand. The pain is 4/10 at best and 9/10 at worst. 
Rebecca denies any numbness, tingling, or burning sensations in her legs. She does 
not have left lower back or leg symptoms. She does not note any subjective weak-
ness in her legs. She denies any change in bowel or bladder habits. Other than her 
pain, Rebecca has always been in very good general medical health. 

 Over the course of the last several months, Rebecca has been given various pain 
medications. She has tried Cymbalta, Lyrica, Neurontin, Topamax, Vicodin, 
Percocet, tramadol, and various NSAIDs. The only medications that she feels really 
helps her pain are the narcotic medications. Currently, she is taking Percocet 5/325 
one tab 3–4 times per day. She says that she hates taking the medication and wants 
very much to get off of it. She is embarrassed about the medication and feels “like 
a drug addict.” She says that without the pain medication, she cannot function at her 
job or with her family. 

 Her husband, who is also an attorney, is very concerned about her and wants her 
to go on medical disability. He has continually recommended that she “fl y some-
where like to the Mayo Clinic or somewhere like that” where they can fi gure her 
problem out. Since the second pain management doctor, Rebecca has been to a 
second spine surgeon who also told her that he could not help her. That spine sur-
geon suggested that her pain may be coming from her hip. She went to a hip surgeon 
who told her that her problem was coming from her spine. Her primary care doctor 
told her that she was depressed and sent her to a psychiatrist. Rebecca says that she 
does not feel depressed but is “willing to try anything” to get the pain to go away so 
she went to the psychiatrist. 

 The psychiatrist is the one who put Rebecca on Cymbalta but that made her feel 
“very out of it” and she stopped it after only a week. She also went to a clinical 
psychologist for a month but she did not feel that was helping. Rebecca admits to 
feeling very frustrated, stressed, and depressed but believes that her psychological 
symptoms are a result of her pain and not the cause of her pain. 

 Rebecca has also been to a neurologist. The neurologist performed an EMG/
NCS that he told her was normal. The neurologist gave her Topamax but it made her 
feel very sleepy and so she had to stop it. She went to a rheumatologist who checked 
“a bunch of lab work including a Lyme test” that was all normal. The rheumatolo-
gist said that she could not help and recommended going back to her pain manage-
ment doctor. 
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 Rebecca has tried two other chiropractors in the last several months. One of them 
did not help at all. The other chiropractor seemed to be helping at fi rst but then the 
pain kept returning. Rebecca says that she is at her “wits end” and feels that the pain 
is ruining her life. Several times during the history taking, Rebecca pauses to dab 
her teary eyes with tissue paper. She has come to this offi ce, which is a 2 h drive, 
because a colleague referred her after he had a very positive experience. 

    Physical Examination 

  O n physical examination, Rebecca is 5′6″ and 115 lb. She has a slim build and 
exhibits excellent posture. She has a normal gait. She is in obvious discomfort with 
transition from sit to stand. She has full lumbar fl exion but does have pain at about 
30–40° of lumbar fl exion. She has full lumbar extension but has pain with right 
lumbar oblique extension but no pain with left lumbar oblique extension. 

 Rebecca has tenderness over the right lower lumbar paraspinals as well as ten-
derness to deep palpation of the right quadratus lumborum muscle. Her right sacro-
iliac joint is tender. Her right piriformis muscle is tender as well although  palpation   
of the piriformis muscle does not reproduce the lower extremity symptoms into the 
thigh or calf. She has a very tight and tender right iliotibial band. 

 Rebecca has full range of motion of her hips. She has mild pain with FABER test 
on the right. Straight leg raise on the right is positive at 40° although the pain that is 
reproduced is only in the right lower back and buttock and not in the leg, and the 
severity of the reproducible pain on straight leg is “not terrible.” She clearly has 
tighter knee extensors on the right than the left. She has a negative slump test 
bilaterally. 

 Rebecca has 5/5 strength in her lower extremities. She has intact sensation to 
light touch in her lower extremities. She has brisk and symmetric refl exes in her 
patella and Achilles refl exes. She has negative Babinski and Hoffman’s refl exes 
bilaterally  .  

    Assessment and Plan 

  Having heard Rebecca’s presentation, what does she likely have and what is the 
next step that you would take as her treating physician? 

 Given all of the above, a diagnosis of right L5 and S1 radiculopathy is certainly 
not unreasonable. A normal electrodiagnostic study argues against a radiculopathy 
but it does not rule one out. The presence of only a mild right paracentral disc bulge 
at L5–S1 may easily be an incidental fi nding and then again is certainly consistent 
with Rebecca’s signs and symptoms. The fact that Rebecca failed to respond to two 
epidural steroid injections may be because she does not really have a radiculopathy 
(or radiculitis) or it may be because the radiculopathy is not going to respond well 
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to steroids, or it may be because the injection was performed using an interlaminar 
approach rather than a transforaminal approach and so perhaps not enough of the 
medication reached the target location. 

 Rebecca’s physical examination fi ndings are equivocal in that they point to a 
number of potential pathophysiologic causes without being particularly convincing 
of any one in particular. The fact that the pain refers along the S1 nerve root derma-
tome points in the direction of a radiculitis but the disc itself, the facet joint, sacro-
iliac joint, and piriformis syndrome can all refer pain along the same pattern. 
Further, the character of the pain is not classic for nerve pain but rather sounds more 
like a referral pain pattern from a spinal structure such as the disc, facet joint, or 
sacroiliac joint. At the same time, it is always important to remember that neuro-
pathic pain can take many forms and masquerade as various musculoskeletal or 
even visceral structures. 

 What is most notable about Rebecca and what gives Rebecca’s presentation the 
most optimism for an ultimately successful interaction despite her diffi cult pain his-
tory is that Rebecca’s pain has not been given the benefi t of an evidence-based 
diagnostic and treatment paradigm. That is to say that the L5 and S1 nerves have 
been somewhat interrogated with the repeat interlaminar injections and the EMG/
NCS, but the other spinal structures do not seem to have even been considered. 

 All of the above is discussed with Rebecca. It is explained to her that given all 
she has been through, before trying to empirically manage her pain with chronic 
medications, it seems most appropriate and optimal to methodically explore the 
 various   potential pain generators. Rebecca agrees with all of the above and is excited 
to learn about her spine and to understand the science behind the potential pain 
generators and how they can be evaluated. Although she has had two epidurals in 
the past, it is decided to start with a right L5 and S1 transforaminal epidural steroid 
injection. This is decided because her history, physical examination, and MRI fi nd-
ings all seem most consistent with this diagnosis and the interlaminar injection may 
simply have failed to get enough of the medication to desired location .  

    Follow-Up 

   Rebecca undergoes the right L5 and S1 transforaminal  epidural steroid injection         
and tolerates the procedure very well. In fact, she has no anesthesia with the injec-
tion and experiences very little if any discomfort. This brings up an important point. 
An epidural that is performed without sedation is not designed to reproduce pain 
and indeed steps are taken to avoid pain during the procedure. However, anecdot-
ally it may be said that when symptoms are not at all reproduced with a transforami-
nal epidural steroid injection, many spine specialists who perform injections will 
take that as a negative predictive factor that the correct pain generator has been 
found. That is to say that—anecdotally speaking—typically a transforaminal 
 epidural steroid injection, when performed at the correct pain generator, often 
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reproduces at least some of the patient’s pain. Nevertheless, Rebecca was given a 
pain diary following the injection. 

 Rebecca kept the pain diary for the rest of the day and returned 2 weeks later to 
discuss her results and experience. She had about a 30 % reduction of pain in the 
right buttock and leg for about 7 h after the injection. At 8 h the pain had returned 
to baseline and at 2 weeks she reported feeling “absolutely no better.” 

 Rebecca was disappointed with her lack of response to the epidural steroid injec-
tion. She was visibly frustrated to the point of tears. At that point, she was reminded 
that this was a process and right now, at that moment, she was walking through the 
limited number of steps necessary to fi nd the pain generator. She was reminded that 
the injection was not a failure. The injection confi rmed that the right L5 and S1 
nerve roots were not the pain generators. Learning this had real value as now the 
next diagnostic steps could be taken. 

 The next most likely cause of Rebecca’s pain, epidemiologically speaking, was 
her facet joints. As such, the next step that was agreed upon was to inject Rebecca’s 
right L3–L4, L4–L5, and L5–S1 facet joints. Rebecca tolerated the procedure very 
well. Again, Rebecca kept a pain diary for the rest of the day. On her return visit, 
Rebecca reported no relief from the  lidocaine   or the steroid and again she was at her 
baseline level of pain  . 

 Rebecca again was naturally frustrated. In her case, it was agreed that there were 
two more potential pain generators—the sacroiliac joint and the piriformis muscle/
sciatic nerve—that had a reasonable chance of being responsible for her pain. While 
her pain pattern was more consistent with piriformis syndrome, the sacroiliac joint 
was epidemiologically more likely to be responsible for her pain. As such, the next 
injection that was agreed to be performed was of the right sacroiliac joint. 

 Rebecca underwent a fl uoroscopically guided right  sacroiliac joint injection  . 
Rebecca had a moderate amount of pain when the medication was injected into her 
right sacroiliac joint. When she got up off the table, she started crying in disbelief 
because for the fi rst time in a really long time, she had 100 % relief of her pain both 
in her right buttock and also her right leg. Rebecca was reminded to remain skepti-
cal and as aloof as possible to her emotions and just record her pain relief over the 
rest of the day. 

 Rebecca returned in 2 weeks with her pain diary. She had experienced 100 % 
pain relief for two full days before the pain slowly returned to 80 % improvement. 
At 2 weeks, she was very happy to report that she was still feeling about 80 % better. 
Rebecca was very nervous that the pain would return and wanted to know the next 
steps in her treatment. 

 A pain diary that has the patient feeling 100 % better for more than 8 h is always 
a little hard to interpret. On the one hand for Rebecca, it certainly seems that the 
right sacroiliac  joint   is her pain generator. On the other hand, even a perfect-looking 
pain diary carries about a 32 % false-positive rate. Knowing that lidocaine does not 
last 2 days, what accounts for the full pain relief during that time? Did the lidocaine 
interrupt the pain cycle and that in turn made the pain relief last longer than the 
chemical action of lidocaine itself? Did the steroids become metabolized extremely 
quickly and so as the lidocaine was wearing off in a few hours it blended into the 
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action of the steroids to account for the longer pain relief? Is one of the ways that 
lidocaine blocks the pain a “washout” effect of the infl ammatory proteins that may 
result in longer duration pain relief from the lidocaine alone? Was the pain relief all 
placebo driven? Could there have been a combination of lidocaine being injected 
into the correct pain generator and then that combining with the excitement of the 
pain abating for a few hours and the natural endorphins that might have been 
released by Rebecca at the realization that her pain may actually be going away and 
treatable at its source and that she might actually get her life back after so much time 
with the pain? 

 The last explanation above seems the most plausible to this author, but there is 
really a paucity of science to explain the empiric observation that many patients 
experience longer-lasting pain relief than the actual action of the anesthetic. What 
may safely be said is that it is reasonable to view with greater skepticism a pain 
diary response that does not more neatly conform to what is known about the mech-
anism of action of lidocaine. 

 Whatever the potential role of placebo in Rebecca’s response, she was feeling 
80 % better at 2 weeks follow-up. Given her improvement, the various options were 
discussed with Rebecca but the one that seemed the most appropriate was to send 
Rebecca back to physical therapy. At fi rst, Rebecca was very reluctant to return to 
therapy when it had not helped her at all in the past. However, the following three 
points were made for her. 

 First, the last time Rebecca went to physical therapy, she went with the diagnosis 
of lumbosacral radiculopathy. Because of this, it pointed the therapists in the wrong 
direction and the exercises and passive modalities were focused on the wrong 
underlying problem. 

 Second, the major piece that seemed to have been missing from her previous 
physical therapy program (even if the diagnosis had in fact been a lumbosacral 
radiculopathy) was a focus on  lumbar stabilization exercises     . 

 Third, with 80 % of her pain in her rear-view mirror, Rebecca is now returning 
to physical therapy to focus more on  learning  a set of exercises tailored for her with 
an emphasis on lumbar-stabilizing exercises and  hip-strengthening exercises  . Once 
she learns the exercises, she may leave therapy and do the exercises on her own. If 
she learned the exercises quickly, she could leave therapy quickly. Rebecca was 
concerned about time commitment but she realized after the conversation that she 
could realistically likely return to physical therapy for only a couple of weeks and 
then do the exercises on her own. 

 Rebecca returned 1 year later. She had gone to physical therapy for 3 weeks after 
the last visit and then felt comfortable with her exercise program. She had been 
doing her exercises consistently and feeling about 90 % better until 2 months ago 
when the pain slowly and insidiously began to return. The pain is not as bad as it had 
been previously, but the pain is about 5/10 on VAS and she says that it has been get-
ting worse every week despite doing her exercises. 

 On repeat physical examination, Rebecca’s exam was virtually identical to her 
initial examination. It was agreed that the sacroiliac joint injection would be 
repeated. Again she tolerated the right sacroiliac joint injection well and again she 
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was given a pain diary. She returned for a follow-up evaluation 2 weeks later and 
reported feeling almost 100 % better. The pain relief started nearly immediately 
after the injection and persisted at 2 weeks. It was suggested to Rebecca to return to 
physical therapy to review her home exercises and make sure that her form was 
perfect and to try adding different exercises as well. 

 At fi rst, Rebecca did not want to return to physical therapy because she felt that 
she already knew her exercises. One point that patients sometimes might miss about 
physical therapy is that sometimes it may be benefi cial to return for a few sessions. 
Sometimes, a patient’s exercise form may have lapsed as time goes on. Sometimes 
the exercises have become stale and the patient needs new ones because (1) the 
exercises are no longer engaging or challenging and so the patient is at risk of stop-
ping them out of boredom and also because (2) muscles need new exercise patterns 
to keep them growing and strengthening and becoming more fl exible. A physical 
therapist may be able to add additional exercises to replace older ones that the 
patient may fi nd more engaging and challenging, delete exercises that might have 
become too easy, and tighten up form that may have lapsed with time. 

 Ideally, a patient in Rebecca’s situation will have two exercise programs—a  lon-
ger exercise routine   of around 40–60 min and a shorter exercise routine that is made 
from the longer exercise routine but that the patient may perform 10–15 min a day 
using different exercises each time to keep the muscles guessing and the patient 
engaged. Rebecca was reminded of all of these points and she returned to physical 
therapy as requested. 

 Rebecca returned 2 months later. She was very disappointed because the pain in 
the right buttock had returned 3 weeks after her last visit and had been getting 
steadily worse again. She is very concerned. Nothing in particular seemed to have 
triggered her pain to come back. She had continued her exercises and not had any 
major change of routine or trauma, so why had she returned so soon? At 35, Rebecca 
wants to know if the condition is worsening and if she will need injections every 
few months for the rest of her life. 

 With the pain returning so soon, it is diffi cult to say if the condition is actually 
worsening, if she was just unlucky this last time, if the condition is changing and 
now there may be another overlapping pain generator, or if perhaps the diagnosis 
was never correct in the fi rst place. 

 At this point, Rebecca has had two diagnostic and therapeutic sacroiliac joint 
blocks that both seemed to confi rm right sacroiliac joint as the diagnosis. However, 
it must be remembered that both blocks had uncharacteristic pain relief from the 
lidocaine in that the pain relief lasted much longer than would have been expected 
from the chemical properties of the anesthetic. Also, the two blocks were separated 
by a full year. 

 When dealing with the facet joints, with one diagnostic block there is about a 
32 % false-positive rate and that false-positive rate drops to 8 % with two positive 
diagnostic blocks. It seems reasonable to extrapolate this data and apply it to sacro-
iliac joints, although it must be remembered that this is an extrapolation. There is no 
data to report the false-positive rate of two diagnostic blocks separated by a span of 
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more than a year, and so now this is another leap to make in the assumption that the 
accurate diagnosis for Rebecca has been made. 

 If the     sacroiliac joint were known to be the pain generator, and if the injections 
were only therapeutically lasting for several weeks, then it would be smart to con-
sider performing a radiofrequency rhizotomy procedure of the sacroiliac joint. 
However, because the diagnosis remained in some doubt, and because the fi rst 
injection in combination with the home exercise program lasted over a year, a third 
sacroiliac joint injection was performed for both diagnostic as well as anticipated 
therapeutic purposes. 

 Rebecca returned 9 weeks after the third  sacroiliac joint injection     . Her experi-
ence from the third injection was nearly identical to her experience after the second 
sacroiliac joint injection. Immediately after the third injection, her pain in the right 
lower back, buttock, and lower extremity disappeared and she was nearly pain-free. 
The near-complete pain relief lasted for almost 5 weeks when the pain began to 
return. Currently, 9 weeks postinjection, her pain level was a 6/10 on VAS. Rebecca’s 
physical examination was largely unchanged. 

 Given that she had three positive, albeit atypical, responses to lidocaine in the 
right sacroiliac joint, and given that the therapeutic aspect of the injection was last-
ing for only a little more than a month at this point despite Rebecca’s follow-through 
with her exercises, it seemed reasonable to perform the radiofrequency rhizotomy 
of the right sacroiliac joint.     

   Rebecca asked if she had other options besides “burning the nerves.” It was 
explained to Rebecca that she certainly did have a plethora of other options. She 
could try acupuncture, chiropractic, more physical therapy, different physical thera-
pies such as aquatic physical therapy, different pain medications, and even another 
steroid injection. However, in the opinion of her treating physician, proceeding with 
the radiofrequency rhizotomy seemed to make the most sense at that point for all of 
the reasons articulated. 

 Rebecca discussed it with her husband and she decided to have the radio-
frequency rhizotomy procedure performed. Using a single probe with three  active 
  electrode sites using a preprogrammed sequence that created overlapping spheroid-
shaped burn lesions, the radiofrequency  rhizotomy   of the right sacroiliac joint was 
performed. Rebecca tolerated the procedure very well. 

 Rebecca returned for follow-up visit 3 weeks later. She had been sore “for about 
a week” after the procedure but at follow-up she had 100 % pain relief. She was 
very happy. She was continuing to do her home exercises and hoped that by doing 
them, the pain would not return. She understood, though, that on average the nerves 
may regenerate in 6–18 months and that she may need a repeat procedure. 

 Fourteen months later, Rebecca did return with a recurrence of the pain. She said 
that for 12 months she was pain-free. She said that to her disappointment she had 
not been doing her home exercises. She said that at fi rst after the radiofrequency 
rhizotomy, she had performed her home exercise routine “maybe 3–4 times per 
week.” However, she said that she had gotten busy at work and slowly stopped 
doing them after a few months. She understood the importance of performing the 
home exercises and meant to make them a priority once she was feeling well again. 
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She was hoping to have the radiofrequency rhizotomy repeated since it had worked 
so well the fi rst time. 

 The recurrent pain felt like her previous pain and referred in the same distribu-
tion. The pain was 5/10 on VAS. The option of a repeat lidocaine and steroid injec-
tion into the right sacroiliac joint was discussed but given how well she tolerated the 
radiofrequency rhizotomy procedure the fi rst time and given that her symptoms 
and physical examination were the same as they were prior to the previous radio-
frequency rhizotomy, it was agreed that she would undergo the radiofrequency 
 rhizotomy procedure again. 

 Rebecca tolerated the second radiofrequency rhizotomy of the right sacroiliac 
joint just as well as the fi rst. Again, at 3 weeks’ follow-up, she was pain-free. 
Rebecca asked to return to physical therapy for a couple of weeks to refresh her 
memory about her exercises. After that, she would return to her home exercises. She 
understood that despite the exercises the pain may return but that hopefully it would 
not either because the nerves were suffi ciently burned that they would not regenerate 
or because she would do a good enough job with her home exercise routine that the 
biomechanics would improve and the same stresses would not go through the sacro-
iliac joint in the same way so that the infl ammation in the joint would not return  .    
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    Chapter 29   
 Clinical Case #11: Hector       

              Hector is a 20-year-old football player in his junior year at his state university. 
Hector developed lower back pain around the beginning of his football season 4 
months ago, and the pain has slowly worsened over the course of the season.  He   
remembers the pain starting after one particularly hard practice but he does not 
remember any particular tackle or injury occurring during that practice. There was 
no “pop” that precipitated the pain. At fi rst Hector thought that his lower back mus-
cles were “just sore” as they often were, but as the pain persisted and then signifi -
cantly worsened in the last month, he became worried that something might really 
be wrong with his lower back. 

 Hector’s lower back pain spreads across his lower back around his L4, L5, and 
S1 region. The pain does not radiate into the legs. He denies any numbness or tin-
gling in the legs. He denies any subjective weakness in the legs. The pain is constant 
but is worse when he plays football. The pain is also worse with prolonged standing 
or prolonged sitting. The pain is worse with rotation of his lumbar spine and he has 
very bad pain with transitions from sit to stand. Sometimes after a long practice or 
game the pain becomes so bad that he has a lot of trouble falling asleep at night and 
then the pain sometimes wakes him up when he does fall asleep. 

 Hector has not had any imaging studies. He has been to his football team’s train-
ers on multiple occasions and had many massages.    Massages help temporarily. Hot 
packs and ice baths help the pain temporarily. He has been taking 800 mg of ibupro-
fen three times per day for the last month and he is not sure if that helps or not but 
he fi gured it would reduce the infl ammation. He has taken some muscle relaxers that 
a friend of his gave him to try. The muscle relaxers did not help. When asked how 
he makes it through the game with all of his pain, Hector says that once he starts 
playing in a game, his adrenaline “takes over” and he doesn’t think about the pain. 
However, after the game he rates his pain in his lower back as 9/10 on VAS. At best, 
his pain in the last month is 4/10 when taking the 800 mg of ibuprofen and resting. 

 Hector is very concerned about being able to continue playing football. He has a 
full football scholarship to his university. He is not thinking of turning professional 
after college but he says that he needs to keep playing to keep his scholarship. Also, 
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he loves playing football and wants to keep playing for that reason, too. After gradu-
ating college, Hector plans on going to graduate school to get his Ph.D. in chemis-
try. Hector did not want to go to a doctor at fi rst but the lower back pain has been 
getting worse and affecting his ability to concentrate on his studies and also making 
it more and more diffi cult to play football at his top performance level. 

    Physical Examination 

  On   physical examination, Hector is 6′4″ and 220 lb. He has a muscular frame and 
walks with a normal gait. With normal transitions from sitting to standing, he is not 
in obvious discomfort. He has full lumbar fl exion. His lumbar extension is restricted 
and causes a small amount of pain. Bilateral lumbar oblique extension is also 
restricted and causes signifi cant pain at the end range of his movement. 

 Hector has minimal tenderness to palpation of his lumbar paraspinals. His sacro-
iliac joints are not tender. His piriformis muscles are not tender. He has full range of 
motion of his hips and negative FABER test bilaterally. Straight leg raise is negative 
bilaterally. Slump test is negative bilaterally. Hector has tight hip fl exors but good 
fl exibility in his knee extensors, especially considering his size. 

 Hector has 5/5 strength in his lower extremities. He has intact sensation to light 
touch in his lower extremities. He has brisk and symmetric refl exes in his patella 
and Achilles refl exes. He has negative  Babinsk  i and  Hoffman’s refl exes   bilaterally.  

    Assessment and Plan 

 Having heard Hector’s presentation, what does he likely have and what is the next 
step that you would take as his treating physician? 

 Hector has chronic axial lower back pain that may be due to a number of causes. 
Epidemiologically, an annular tear in one of his discs is the most likely cause. Facet 
joint pain and sacroiliac joint pain are also likely causes. However, given Hector’s 
age and participation in football, the fi rst thing that has to be ruled out is a pars 
interarticularis fracture. 

 Hector’s problem was discussed in full with him. Many physicians would ini-
tially order X-rays of his lumbar spine, including  the   important oblique views to 
help rule out a spondylolysis. However, for Hector, given that his pain is chronic, if 
the X- rays   were positive for a fracture, he would need an MRI or CT to evaluate for 
staging of the fracture. In the event of a fracture, MRI would be ordered fi rst because 
it may give all the needed information and does not have the  radiati  on of the  CT   
scan. If the X-rays were negative, Hector would still need an MRI to evaluate his 
chronic lower back pain anyway. Furthermore, MRI may detect a stress reaction and 
this of course may be a precursor to a fracture. These fi ndings may be of particular 
benefi t to Hector because it may inform recommendations pertaining to return to 
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play for an athlete in a contact sport. Therefore, given that the MRI would be needed 
anyway, it was agreed to fi rst obtain an MRI of the lumbosacral spine and avoid the 
need for the radiation involved with a lumbar spine X-ray series.  

    Follow-Up 

 Hector returned with his parents after having his  MRI   of the lumbosacral spine. 
Hector’s images were reviewed with him and  his   parents. The  MRI   revealed mild 
spondylosis in the L4–5 and L5–S1 facet joints and a small annular tear in the L4–5 
and L5–S1 disc. A study in September 2014 revealed that MRI may be  more  sensi-
tive than CT scan for spondylolysis, but there have been many fewer studies on 
whole about MRI and spondylolysis than CT scans for subtle spondylolysis. 

 Given the imaging studies, the fi ndings of two annular tears, and the raw epide-
miology of discogenic lower back pain in Hector’s age group being the cause of 
chronic lower back pain, the leading presumptive diagnosis for him was discogenic 
lower back pain. However, because of Hector’s high-level participation with foot-
ball and his desire to continue in football, after a discussion of the relative pros and 
cons with Hector and his parents, it was agreed that the relative risk of one  CT   scan 
was less than the potential to miss a small spondylolysis and return Hector to full 
contact division I football. A CT scan was thus obtained of Hector’s lumbar spine to 
evaluate specifi cally for a spondylolysis. 

 Hector and his parents again returned after the CT. The CT scan was negative for 
spondylolysis. Hector was naturally relieved about his lack of a stress fracture. 
Hector was sent to physical therapy to focus on an aggressive program of lumbar 
stabilization exercises and hip fl exor stretching. 

 At fi rst, Hector and his parents were resistant to the idea of physical therapy. 
They simply did not believe that someone as strong and muscular as Hector could 
benefi t from physical therapy. In the offi ce, Hector was asked to perform a pelvic 
tilt. Hector performed this maneuver and then was instructed to hold the pelvic tilt 
while also performing heeltaps. Immediately, Hector had trouble holding his pelvic 
tilt while doing this exercise. 

 Hector was indeed a very strong young man, but the diffi culty that he had with 
the exercise of holding the pelvic tilt and performing heeltaps demonstrated the 
point that his lumbar stabilizing muscles, while stronger than most, were not as 
strong  or   integrated as they could be to protect his spine. He understood this prin-
ciple and agreed to attend physical therapy. Hector then asked if he could continue 
with playing football while also going to therapy. Ultimately, Hector agreed to take 
2 weeks off of contact football and focus on his physical therapy and then return to 
contact football afterward and see how he felt. 

 Hector was also asked to stop taking the ibuprofen 800 mg PO TID as this did 
not seem to be helping him and had the potential to negatively affect his kidneys and 
stomach. 

Follow-Up
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 Hector went to physical therapy and did extremely well with the therapy as well 
as the 2 weeks of relative rest. Hector returned to the offi ce in 2 weeks and felt over-
all 80 % better—although he admitted that he was not sure how much of his pain 
improvement was from his relative rest from contact football. Hector was cleared to 
return to full contact football but was asked to listen to how he felt and stop playing 
if the pain signifi cantly worsened. 

 Hector returned for follow-up evaluation in 2 more weeks and reported that some 
of the pain had indeed returned when he went back to football but it was not nearly 
as bad as before. Overall he estimated that his pain was still about 60 % improved 
from baseline. Hector was very motivated to continue with his physical therapy for 
the duration of the season. He asked if it were dangerous for him to play despite the 
pain. 

 It was explained to Hector that if his life were devoted to keeping his back 
healthy, he should stop playing football and focus on his lumbar stabilization exer-
cises. However, if his pain continued to be mild to moderate, if he did not develop 
neurologic or other symptoms, and if playing football was very important to him, 
then it was not unreasonable to continue playing for the remainder of the season but 
that he needed to be honest with himself and his coaches about the intensity of the 
pain, and he should not try to mask the pain with medications. 

 Hector decided to continue playing for the rest of the season. He continued with 
his physical therapy exercises during the off season, and by the end of the academic 
year, he was glad to report that he had become pain-free. In his senior year, Hector 
did not have a recurrence of the lower back pain and was able to play his fi nal entire 
season without event. Hector did not become a professional football player and 
decided to not become a chemist either. Instead he decided to become a physical 
therapist. 

 Hector’s pain may have been from discogenic sources, facet joint pain, sacroiliac 
joint pain, or even another source. Because he did so  well   with physical therapy and 
did not have a recurrence of pain, it was never necessary to perform any further 
diagnostic testing. 

 Hector asked if he should expect to have problems with his lower back in the 
future. It was explained to him that once someone has a signifi cant case of lower 
back pain, if he does nothing else, then he is more likely to have lower back pain 
again in the future when compared with his age cohort. However, if Hector were to 
continue with his physical therapy exercises, as he knew he should and planned to 
do, then he would probably be less likely to have lower back issues in the future as 
compared with his age cohort.    
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  Nonsteroidal anti-infl ammatory drugs 
(NSAIDs) 
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 history and physical examination  ,   52  
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