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Abstract

Back pain in the pediatric population is a common complaint presenting to sports medicine clinic.
There is a wide differential that should be considered, including mechanical, infectious,
neoplastic, inflammatory, and amplified musculoskeletal pain. The history, pain quality, and
examination are key components to help distinguish the etiologies of the pain and direct further
evaluation. Laboratory investigations, including blood counts and inflammatory markers, can
provide insight into the diagnosis. The HLA-B27 antigen can be helpful if a spondyloarthropathy
is suspected. Imaging as clinically indicated typically begins with radiographs, and the use of
MRI, CT, or bone scan can provide additional information. Proper diagnosis of back pain is
important because prognosis and treatments are significantly different. This paper will review the
pertinent evaluation, differential diagnoses, and treatment of low back pain in the pediatric
population.
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INTRODUCTION

Low back pain is the most common type of back pain, often begins in childhood, has high
recurrence, and can return more intense than previously.! Low back pain is limited to the
regions below the lower margins of the 121" rib and the gluteal fold? and occurs in 60-80%
of people during their lifetime.3 Prevalence ranges widely from 9% to 66% in the pediatric
population depending on the source population and definition of pain.! Similarly, back pain
occurs in 10-25% of athletes and is more common in football players and gymnasts.*
Prevalence of back pain in children increases with age and is more common in females.
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There are many etiologies of low back pain in the pediatric population. The majority of
children with low back pain presenting to the sports medicine clinic have an underlying
musculoskeletal or biomechanical cause;> however, additional causes including an
infectious, oncologic, or rheumatologic etiology should be considered. This paper will
review the pertinent evaluation, differential diagnoses, and treatment of low back pain in the
pediatric population.

A through history is important to help inform the workup of pediatric low back pain.
Knowing the sport and position, degree of conditioning, training regimen, any associated
mechanism of injury, and description of pain should be obtained during the history.® Acute
onset pain is often indicative of trauma or infection while insidious onset pain may herald an
inflammatory etiology or longstanding altered biomechanics.® Non-localizable back pain is
often secondary to muscular or inflammatory etiologies while focal back pain may indicate a
stress fracture or bony lesion. Sharp or burning pain is characteristic of a neurologic
etiology. Inflammatory back pain is defined in adults as lower back pain that starts
insidiously, improves with exercise, is associated with more than 30 minutes of morning
stiffness, and alternating buttock pain.”- 8 Findings that should trigger a more in-depth
investigation include fever, weight loss, nighttime pain or pain that awakens the child from
sleep, neurologic deficits, worsening pain over time, or inflammatory back pain.®
Appropriate evaluation of back pain starts with a thorough history and physical exam.?

EVALUATION

Survey instruments such as the Modified Oswestry Low Back Pain Disability Questionnaire
and the Roland Morris Disability Questionnaire have been validated to evaluate adult low
back pain and the Micheli Functional Scale is validated to evaluate low back pain in
pediatric athletes.19 Examination of the lower back includes palpation of bony landmarks
such as the spinous and transverse processes, paraspinal muscles, iliac crests, and sacroiliac
joints.® Evaluation of range of motion includes back flexion and extension, lateral bending,
rotation, and symmetric movement of the sacroiliac joints. Loss of the normal lumbar
lordosis during forward flexion is abnormal and suggests a spondyloarthropathy.11 A
positive stork test, which is low back pain with a one-legged stance during hyperextension,
or pain at L4-L5 with hyperextension may indicate spondylolysis or spondylolisthesis.8 A
positive Trendelenburg, which is downward pelvic tilt to the unaffected side with single-leg
stance, indicates weak core muscles? or neurologic deficit that can be seen be seen in a
variety of conditions as discussed in sections below. To perform a modified Schober test, the
Dimples of Venus are identified while standing and marks are made at 10 cm proximal and
5 cm distal; the marks are re-measured after the patient forward flexes with knees
extended.!? A modified Schober less than 21 cm suggests restriction of lumbar flexion and
can be indicative of a spondyloarthropathy3 or altered biomechanics including tight
hamstrings.14 Back pain with the hip placed in flexion, abduction, and external rotation
(FABER) or pain with Gaenslen maneuver can also suggest sacroiliac joint pathology.1®
Relevant neurologic testing includes muscle strength, reflexes, straight leg raise, and gait
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evaluation.® It is also important to evaluate the hip, including hip hyperextension and
hamstring tightness, as these can cause referred pain to the back.

Imaging usually starts with radiographs, which can identify fractures, spondylolysis,
spondylolisthesis, Scheuermann disease, and some bony lesions. The use of diagnostic
radiographs is controversial and there is no universal imaging screening protocol.16: 17 Some
authors recommend radiographic imaging routinely after three months of non-traumatic
back pain and then proceeding to bone scan or MRI only if suspicion of pathology remains
highbased on the history and physical exam.® Others recommend every patient have
diagnostic radiographs after trauma.® Recent literature shows there is no difference in the
sensitivity and specificity between the two-view anteroposterior and lateral views and the
four-view anteroposterior, lateral, right, and left oblique views, and thus only two views
should be obtained for evaluation of spondylolysis,18 but this is not a universally accepted
practice and needs further investigation. One case series in pediatric patients without
constitutional symptoms or night pain reports that a combined hyperextension test and
radiograph has a negative predictive value of 0.81 and sensitivity of 0.90, and addition of
bone scan has excellent negative predictive value and sensitivity if pain is less than 6 weeks
duration.1” Many algorithms for additional workup have been suggested, but there is not a
universally accepted protocol outside of a through history and physical exam.1’

Magnetic resonance imaging (MRI) is a useful modality to evaluate soft tissues, joint
inflammation, and detailed anatomy without radiation. MRI is necessary to detect early
sacroiliitis in juvenile arthritis and has detected abnormalities in 60% of cases whereas
radiographs only show long-standing and permanent damage.® Computed tomography (CT)
is fast to obtain and is thus a preferred modality for emergency room evaluations. CT
provides detailed bony anatomy but is not as good as MRI for soft tissue pathology and has
significant radiation exposure. Children less than 8 years often require sedation for MRI but
not for CT. Bone scan is helpful to perform a full body evaluation, particularly when
multiple sites of pathology are suspected. Bone scan also involves radiation, and sites of
inflammation near the open physis can be difficult to interpret in a child and may require
additional imaging.

Laboratory evaluation is useful in a patient with inflammatory back pain or other red flags
on history or examination and includes a complete blood count, sedimentation rate, C-
reactive protein, blood culture, and testing for sexually transmitted infections (STI). Lactic
dehydrogenase and uric acid are helpful if malignancy is suspected. A complete metabolic
panel including albumin and liver function tests should be checked if inflammatory bowel
disease (IBD) is suspected. The HLA-B27 antigen is positive in approximately 10% of
Caucasians, of which approximately 3% will have a spondyloarthropathy;2° this test should
only be obtained if there is a high suspicion for a spondyloarthropathy.

DIFFERENTIAL DIAGNOSIS

Keeping a broad differential diagnosis is important when evaluating low back pain. One
case series shows the majority (88%) of back pain presenting to an emergency department is
acute in onset with direct trauma, muscle strain, idiopathic, urinary tract infection, and viral
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syndrome as common etiologies.?! However, another case series shows that half of pediatric
patients evaluated in orthopedic clinic for back pain had serious underlying spinal
pathology. In this case series the most common diagnoses were osteomyelitis, discitis,
spondylolisthesis, Scheuermann disease, and tumors.22

MECHANICAL CAUSES

Spondylolysis is a unilateral fracture of the pars interarticularis and commonly results from
back hyperextension and can be seen in up to 47% of athletes presenting with back pain.23 It
is most prevalent in athletes who participate in football, gymnastics, swimming, and
diving.24 Spondylolysis can also occur in congenital spinal abnormalities?> 26 presenting
with gradual rather than acute onset pain.28 Spondylolisthesis is a bilateral fracture of the
pars interarticularis with anterior displacement of the vertebral body or sacrum. These
patients have pain with back hyperextension and may have neurologic findings if
spondylolisthesis is present. Imaging starts with radiographs. If radiographs are normal and
clinical suspicion is high, MRI, CT, or bone scan should be obtained as they have greater
sensitivity. Treatment includes rest and a formal course of physical therapy focusing on core
strength. More than 80% heal within a year and the use of bracing is not likely to influence
healing.2” Surgical intervention is rarely indicated.

Scheuermann disease presents in late childhood and early adolescence and is characterized
by increasing thoracic or thoracolumbar kyphosis with tightness of the hamstrings and
iliopsoas.28 Diagnosis is made when radiographs demonstrate anterior wedging more than 5
degrees of three or more consecutive vertebrae.28 Treatment includes physical therapy with
a focus on hamstring stretching. Additional considerations include bracing but might not
provide long-term benefits.28 Severe cases may require surgical treatment.28

Sacroiliac dysfunction can be seen after mild trauma and is caused by altered biomechanics
that normally allow the ilium to glide backwards and downward during hip flexion.2 30
This is best detected on physical exam with unequal movement of the pelvis with forward
flexion, leg length discrepancy, radicular pain, and focal sacroiliac tenderness,39 but no
specific test has been validated to clearly establish this diagnosis.3! Treatment includes
realignment of the sacroiliac joint with physical therapy and strengthening exercises.30

Mechanical causes of low back pain include tight hamstrings and paraspinal muscle spasm,®
but the associations between decreased mobility and pain are controversial.32 These are
associated with poor posture and heavy backpack load.33 Hamstring tightness is associated
with stiffness but not usually pain.34 The diagnosis is made by physical examination and
treatment can focus on correcting biomechanical deficits and decreasing the backpack
weight.

Apophysitis, or growth plate irritation from chronic repetitive stress, is pain localized to the
iliac crests or ischial tuberosity. This entity is particularly common in the adolescent
population.® Radiographs show widening of the physis and sometimes an associated
fracture. Initial evaluation includes radiographs. Additional workup includes MRI if clinical
suspicion is high or if further characterization of the involved physis is warranted.3®
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Treatment includes rest and non-weight bearing until the physis widening and pain have
resolved.

INFECTIOUS CAUSES

There are many structures in the low back that are susceptible to infection, including the
vertebrae, the fibrocartilagenous disc, and the sacroiliac joints.

Mycobacterium tuberculosis causing spinal tuberculosis (“Potts disease”) can involve the
bony vertebral bodies but may also involve the spinal cord, disc, and surrounding tissues and
is thought to spread hematogenously. It most commonly involves the lower thoracic and
lumbar spine in children.38 It can be difficult to diagnose unless there is a high index of
suspicion. Recent travel or immigration from an area with high tuberculosis prevalence, or
personal or family history of tuberculosis should raise suspicion.36 It often presents with
neurologic symptoms, back pain, and fever.38 Imaging may demonstrate bone destruction of
the involved vertebra or sacrum; there may also be accompanying abscess formation
extending into the epidural space or surrounding soft tissue (Figure 1A and 1B). Optimum
treatment is controversial but involves antibiotics and possible surgery.36

Pyogenic sacroiliitis is more common in adolescents than young children3” and accounts for
1-2% of pediatric joint infections.38 One case series suggests pyogenic sacroiliitis accounts
for 2.5/10,000 admissions a pediatric institution and the incidence is increasing.3?
Predisposing factors include history of trauma, break in skin integrity, severe atopic
dermatitis, acne38: 40 and intravenous drug use. Patients may have limp, and back pain that
worsens with hip flexion, abduction, and external rotation (FABER position). They may
have a positive straight leg raise, decreased hip range of motion, abdominal, hip or buttock
pain. Only 40% have fever at presentation. Most children, but not all, seek care within a
week of symptom onset38: 40 and 82% will have normal radiographs at presentation.?! In
adults, the diagnosis is often delayed by an average of 43 days and 40% of affected
individuals have normal radiographs at presentation.*2 MRI is preferred over plain films or
bone scan as it demonstrates joint effusions, marrow changes, abscess formation, as well as
the extent of soft tissue involvement.38 The arthritis characteristically involves the lower
one-half to one-third of the joint and is unilateral.*° Thirty percent of adults develop an
associated psoas abscess*2, White blood cell count may be normal but inflammatory
markers are typically elevated.38 40 Staphylococcus aureus, including methicillin resistant
Saphylococcus aureus, is the most common organism in children. The infection responds
well to a course of antibiotics and rest.38: 40

Spondylodiscitis, or inflammation of the intervertebral disc space or end-plate, is seen in all
ages and is usually preceded by an illness within the past month.#3 One author reports 12
cases of spondylodiscitis out of 520 pediatric patients with back pain.** It typically affects
the thoracic and lumbar discs, and L5-S1 is the most commonly affected level.#3 Symptoms
are often non-specific and include fatigue, irritability, limp, or refusal to sit or walk. Most
children lack localizing symptoms and fever.4> Tenderness to palpation is infrequent.
Leukocytosis is usually absent and inflammatory markers are elevated.*3 Saphylococcus
and Streptococcus species are the most commonly isolated bacteria, but the majority of
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blood cultures are negative. Radiographs demonstrate disc space narrowing after two to four
weeks but can also be normal.4> 46 MRI shows irregularities and destruction of the end
plates?” and is also useful for the evaluation of the spinal canal contents and for epidural
abscesses. Bone scans are helpful to localize pathology but often need to be followed by
additional imaging.*3 Most cases are self-limited and resolve without antibiotics but not
treating with antibiotics is controversial.#3: 46 Bracing reduces pain and allows healing. It is
important to continue to follow these children as long-term studies show decreased spine
motion and fusion years after diagnosis that usually does not result in functional

deficits.43: 48

BONY AND SPINAL NEOPLASMS

Vertebral and spinal neoplasms are rare in children and typically present with persistent and
localized back pain that is worse at night.4® Benign neoplasms include osteoid osteoma,
osteoblastoma, and aneurismal bone cyst. Malignancies include Ewing’s sarcoma,
lymphoma, neuroblastoma, Langerhans cell histiocytosis, and metastatic disease.*?

Osteoid osteomas and osteoblastomas usually present in long bones but can present in the
spine in 10-20% of cases.> Osteoid osteomas are characteristically less than 2 cm while
osteoblastomas are typically larger than 2 cm. While non-steroidal anti-inflammatory drugs
(NSAIDs) can alleviate the pain,®! definitive treatment is radiofrequency ablation or surgical
resection to remove the nidus.>2 Osteoblastomas may become malignant.? CT is the
preferred imaging modality to help characterize the lesions and to look for the bony nidus.
MRI can also demonstrate an inflammatory response and may be useful to differentiate these
lesions from other malignancies.>!

Langerhans cell histiocytosis (LCH) is an eosinophilic granuloma that can affect the
vertebral body®3 and spinal disease accounts for 6-25% of all LCH cases.>* Common
symptoms include focal and dull back pain that steadily increases over time, decreased
flexibility, radiculopathy, and back stiffness.>3 The underlying etiology is unknown. Open
or needle biopsy is often necessary for diagnosis. These lytic lesions have high risk of
vertebral collapse and are often initially discovered on radiographs but are best visualized on
MRI or CT (Figure 2A and 2B).53 When disease is severe or involves extraskeletal
manifestations, methotrexate, prednisone, vinblastine, and radiation are therapeutic
options.>®

Lesions within the spinal cord account for 0.5-1% of all central nervous system
neoplasms.>®: 57 Glial tumors, including astrocytomas and ependymomas are the most
common spinal tumors in children.58. 57 These occur at any age but are more common in late
childhood and early adolescence.?®: 57 Spinal cord tumors typically present with a long
history of non-specific, waxing and waning symptoms that progress to motor weakness, gait
alterations, or muscle rigidity.>’ Pain is present in 25-60%, can be dull, achy, or sharp in
quality.5 57 It is therefore important to complete a through history and physical including a
detailed neurologic exam. MRI is helpful to determine the extent of soft tissue involvement
and may show characteristic scalloping of the vertebral body.°’ Treatment is surgical.®’
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AUTOINFLAMMATORY AND AUTOIMMUNE CAUSES

Chronic recurrent multifocal osteomyelitis (CRMO) is a childhood autoinflammatory
disease that is often confused with bacterial osteomyelitis; however unlike bacterial
osteomyelitis, CRMO lesions are sterile and do not resolve with antibiotic therapy.®® The
incidence and prevalence is unknown.>® Symptoms can be present for days to years before
diagnosis.>8 Contrary to bacterial osteomyelitis, CRMO does not have an associated abscess
or fistula formation. The distribution of lesions is usually symmetric and involves sites not
commonly seen with bacterial osteomyelitis such as the mandible, sternum, and clavicle.>8
As the name suggests, these lesions are multifocal that can recur at the same or additional
sites.0 29% of patients with CRMO have vertebral involvement.61 Spinal involvement
indicates a high risk of vertebral collapse. Laboratory findings are nonspecific and include
normal or slightly elevated inflammatory markers with normal cell counts.>8 Very elevated
inflammatory markers, anemia, and hypoalbuminemia should raise suspicion of co-existing
inflammatory bowel disease (IBD). Radiographs are often the initial imaging study and
reveal lytic lesions. Bone scan and whole body MRI are helpful to assess the full extent of
lesions and to assess for vertebral involvement (Figure 3A and 3B).62-64 Biopsy is a key
component to exclude infection and oncologic conditions that may be difficult to
differentiate from CRMO by imaging alone.58 Treatment primarily consists of NSAIDs,
such as naproxen and indomethacin, which are effective in up to 80% of cases.>8 Although
not FDA-approved for CRMO, the use of bisphosphonates may be helpful to prevent
vertebral collapse and other complications.®> Additional therapies such as glucocorticoids,
disease-modifying anti-rheumatic drugs (DMARDS), and biologics have been reported with
varied success.%® 64 Physical therapy can improve range of motion, improve strength, and
should be used alongside pharmacologic therapy.%4

SPONDYLOARTHROPATHIES

The spondyloarthropathies include reactive arthritis, enthesitis-related arthritis, psoriatic
arthritis, and 1BD-related arthritis. Although there are many similarities and all can present
with sacroiliitis, there are many distinguishing features and identifying the underlying
diagnosis can affect treatment.56 Common features of spondyloarthropathies include
inflammatory low back pain, enthesitis, sacroiliitis, HLA-B27 positivity, and HLA-B27-
related diseases in first-degree relatives.6

Reactive arthritis, formerly Reiter syndrome is characterized by painful asymmetric arthritis
that occurs after enteropathoic or urogenital infections which include Yersinia, Salmonella,
Shigella, Campylobacter, and Chlamydia trachomatis.58 The classic triad of arthritis, acute
and symptomatic uveitis, and urethritis is uncommon is children. The typical onset is 2—4
weeks after diagnosis but it may also occur within days of the infection. The arthritis can
involve the lower extremities as well as the sacroiliac joints. The course of arthritis is
variable and may progress to a chronic spondyloarthropathy, including ankylosing
spondylitis. Pertinent findings on examination may include erythema over affected joints,
enthesitis, keratoderma blenorrhagicum, nail changes, circinate balanitis, and oral ulcers.
Reactive arthritis is characteristically very painful and often raises suspicion for septic
arthritis. Evaluation includes stool studies, STI testing, and imaging. If only 1 joint is
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affected, evaluation for septic arthritis is often required. Treatment includes NSAIDs such as
indomethacin or naproxen; glucocorticoids are seldom required.

Enthesitis-related arthritis (ERA) is enthesitis plus arthritis and is a category of juvenile
idiopathic arthritis (JIA). Approximately 60% are males, 45% are HLA-B27 positive,59 and
most cases present during adolescence.”® The presence of enthesitis, or tenderness at the
sites of tendon, ligament, or joint capsule insertions should raise suspicion of the diagnosis.
Axial involvement may be characterized by pain, decreased forward flexion, loss of lumbar
lordosis on forward flexion, and tenderness of the sacroiliac joints. However, children may
not develop back pain until the disease has been present for many years.”! Approximately
35-45% of children with ERA have clinical or radiographic evidence of sacroiliitis.6% 72
Untreated sacroiliitis may progress to spondylitis which is a condition characterized by
radiographic findings of squaring, erosions, syndesmophytes, diskitis, and ankylosis or
fusion of the axial joints. Radiographs are not able to distinguish between acute and chronic
disease and are typically normal at diagnosis.”* MRI without or without contrast is the
preferred modality to evaluate for acute sacroiliitis;’ the most common finding is bone
edema (Figure 4). NSAIDs may help reduce structural damage, new bone growth, and
syndesmophyte formation, if used continuously. Biologics including anti-tumor necrosis
factor agents such as etanercept and adalimumab can be helpful to improve symptoms and
function.”9 DMARDSs such as methotrexate and sulfasalazine may be helpful for peripheral
arthritis but have not been shown to improve axial disease in adults.

Psoriatic arthritis, like ERA, is a category of JIA and is characterized by the presence of
arthritis and psoriasis.®®: 73 ERA and psoriatic arthritis combined have a prevalence of 0.28—
88 cases per 100,000 children.” The diagnosis of arthritis can precede or follow the
diagnosis of psoriasis.”® Nail pits, distal interphalangeal arthritis, and dactylitis (sausage
digit) should raise suspicion of the diagnosis.”® 10-30% of children with psoriatic arthritis
have clinical or radiographic evidence of clinical or radiographic sacroiliitis.”>~77
Spondylitis develops in as many as 20% of adults with psoriatic arthritis.”® As with ERA,
treatment involves immunosuppressive medications including DMARDs and biologic
agents.

Extraintestinal manifestations of IBD, including IBD-associated arthritis, are most common
in ulcerative colitis but can also occur with Crohn’s disease.”® Arthritis may be the initial
presenting symptom and arthritis affects 1/3 of patients.8® As many as 45% develop
sacroiliitis.81 Although the link between IBD and sacroiliitis is well established, the
mechanism of IBD-associated arthritis is unknown.8% 82 In addition to sacroiliitis, it is also
common for patients with IBD to have asymmetrical arthritis in peripheral joints as well as
enthesitis.82: 83 MRI is the preferred imaging modality as it can show acute inflammatory
changes including effusions, synovitis, and subchondral marrow edema that are not visible
on radiographs.”® 8 Axial arthritis typically improves once the underlying gut inflammation
is controlled.”® 83 Biologic therapies, such as anti-tumor necrosis factor medications
including infliximab and adalimumab, have been efficacious in the treatment of IBD;
additionally, they may also address any additional underlying peripheral or axial arthritis.
The use of NSAIDs is not recommended as these can precipitate a flare or worsening of
IBD; however COX-2 inhibitors such as celecoxib may have a lower risk of flare in this
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population.”®: 83 Physical therapy can be effective in increasing range of motion and
flexibility.”9: 83
VASCULITIS

Referred low back pain from vasculitis is rare but a very important diagnosis not to miss.

Vasculitis is systemic inflammation of blood vessels that can affect any size vessel and thus
can affect multiple organs and have a variety of presentations.8> Takayasu arteritis, a large
vessel vasculitis, presents in early adolescence, and is more common in females.8® It
typically affects the aorta but also can affect other large vessels including renal, subclavian,
and carotid arteries.86 When the mid-aorta is involved there may be referred back pain. It
can be difficult to diagnose because symptoms are non-specific and include weight loss,
back pain, abdominal pain, fever, claudication, and headache; hypertension is usually
present and can be a key clue as to the presence of this vasculitis.88 Angiography is the gold
standard, but MR-angiogram and CT imaging can also detect changes in vessel wall to assist
with the diagnosis (Figure 5A and 5B.) Treatment typically includes a combination of
immunosuppressants, glucocorticoids, anti-hypertensives, and anti-coagulants.

REFLEX NEUROVASCULAR DYSTROPHY

Reflex neurovascular dystrophy, also known as complex regional pain syndrome and
amplified musculoskeletal pain, is a common condition in teenage females8” and frequently
manifests as back pain. Musculoskeletal pain accounts for 4-40% of pediatric patients with
chronic pain.88 Pain can be intermittent or constant, and can involve a single site, multiple
sites, or the entire body. This condition is related to injury, illness, and psychological stress.
Keys to diagnosis is the presence of allodynia, which is sensitivity to non-painful stimuli
such as a breeze or light touch, la belle indifference regarding the pain and dysfunction
caused by pain, and incongruent affect.8” These patients are usually high achievers in sports
and school.8” Exam shows non-dermatomal allodynia and varying borders with repeated
examination; skin can be cool to touch and discolored.8” Imaging is typically done during
the workup to exclude other conditions but is not usually necessary; MRI can show disuse
atrophy and bony demineralization, and bone scan can show increased activity.89 NSAIDs
do not improve pain. Treatment should be multidisciplinary and include both psychological
counseling, intense physical therapy focusing on desensitization of the painful areas
combined with aerobic activity.87+ 90

CONCLUSION

Pediatric low back pain is a common complaint presenting to the sports medicine clinic.
Although the majority have an underlying musculoskeletal or biomechanical origin,
infectious, neoplastic, inflammatory or amplified pain etiologies should be considered. Key
elements in the history that should raise index of suspicion for more concerning diagnoses
include antecedent trauma or infection, neurologic complaints such burning pain, numbness
or tingling, as well as systemic complaints including fever, weight loss, night pain, diarrhea.
Red flags on physical examination include hypertension, extreme pain, focal tenderness,
weakness, radiculopathy, or restricted range of motion. The history and physical
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examination should direct the additional laboratory and imaging evaluation. Treatment
typically involves physical therapy but the underlying infectious, neoplastic, inflammatory,
or amplified pain process must be addressed. It is important for the sports medicine clinician
to consider these conditions, especially if the pain is refractory or atypical.
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Figure 1.
Tuberculosis. Axial (A) and sagittal (B) T1 fat-saturated post contrast images of the sacrum

in a 10 year-old boy with lower back and abdominal pain demonstrate a large region of
abnormal bone marrow enhancement (*) with bone destruction within the sacrum consistent
with osteomyelitis. There is a large, multiseptated presacral abscess extending into the
paraspinal and pelvic muscles (arrows) as well as an associated epidural abscess
(arrowheads).
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Fig. 2.
Langerhans Cell Histiocytosis. A. Sagittal fluid-sensitive MR image of the lumbar spine in a

12 yearold boy with back pain demonstrates edema within the L5 vertebral body (thick
arrow) with bone destruction of the inferior aspect of the vertebra (thin arrow). B. Non-
contrast CT axial image in bone algorithm shows a lytic lesion (*) with destruction of the
cortex along the posterior aspect of the L5 vertebral body (arrow). There is abnormal soft
tissue extending into the epidural space (arrowheads).
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Fig. 3.

Cr?ronic recurrent multifocal osteomyelitis. A. Sagittal fluid-sensitive MR image of the
thoracolumbar spine in a 15 year-old girl with back pain demonstrates edema within the T10
and L4 vertebral bodies (thick arrows) with loss of vertebral body height. There is endplate
irregularity of the T10 and L4 vertebral bodies with disc space narrowing above and below.
Nuclear medicine bone scan was obtained to evaluate for additional lesions B. Tc -99m
MDP 3- hour delayed whole body bone scan image in the anterior projection shows
increased radiotracer activity within the T10 and L4 vertebral bodies. Abnormal radiotracer
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activity was also seen within the right greater trochanter (thin arrow) and within the right
proximal tibia (circle) consistent with additional sites of inflammation. Normal, expected
radiotracer activity is seen within the open physes.
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Fig. 4.
Enthesitis related arthritis. Axial fluid-sensitive MR image of a 16 year-old boy with lower

back pain. Bone marrow edema is seen within the medial aspect of both iliac (thick arrows)
and to a lesser extent, the left sacral ala (*). A small amount of fluid is seen within the right
sacroiliac joint. There are erosive changes seen on the left (thin arrows). Follow-up
laboratory studies revealed that the boy was HLA-B27 positive.
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Fig. 5.
Takayasu arteritis. A. Coronal post contrast Maximum Intensity Projection (MIP) MR

angiogram in the arterial phase of the chest, abdomen and pelvis in a 13 year-old girl
demonstrates narrowing and irregularity of the mid to distal abdominal aorta (thin arrows).
There is enlargement of the Arc of Rioland (thick arrow) due to severe stenosis of the celiac
and superior mesenteric arteries (not shown). B. Axial post contrast T1 fat-saturated image
shows severe narrowing of the abdominal aorta with a thick, enhancing wall (arrows). There
is atrophy of the left kidney (arrowheads) due to severe stenosis of the left renal artery.
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