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The Lumbar Spine and Hip Exam 
Illustrated by Clinical Cases

Disclosure
 I have no financial or any other interest in any commercial 

product mentioned in this presentation.

Learning objectives
 Describe appropriate use of radiography in orthopedics.

 Identify red flag symptoms for back pain.

 Recognize common orthopedic conditions of the spine and 
hip and describe their respective treatments.

 Explain the typical presentation and evaluation of athletes 
with sports hernia, femoro-acetabular impingement, and 
labral tears and their respective treatments.

 Describe current research regarding the prevalence and 
natural history of asymptomatic acetabular labral tears.
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Recommended office references…
Essentials of 
Musculoskeletal Care

Physical Examination of the 
Spine & Extremities

The Spine
 Low back pain affects 60-

70% of the adult population
 15-30% affected at one time
 Low back pain and back 

injury are common in 
employees between 30 and 
60 years of age

 Most individuals experience 
pain briefly (<30 days)

 Some experience persistent 
pain that becomes chronic 
(>90 days)

 Active ROM 
 Patient moves

 Passive ROM
 You move the patient

 Back 
 Designed to detect a gross 

restriction in movement…
 Forward flexion
 Backward extension
 Lateral rotation
 Lateral bend

Is there a leg length discrepancy?
 Comparing the heights of the 

iliac crests is the most 
accurate clinical method for 
detecting and quantifying a 
lower extremity limb-length 
discrepancy.

 If a difference is noted, level 
the pelvis with blocks.
 The discrepancy equals the 

thickness of the block.
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Trendelenburg Test:  Negative Left, 
Positive Right

Flexion ABduction External Rotation
 FABER
Groin pain = hip
 SI pain = SI joints

Am Fam Physician  2007; 76 (11):  1669-76.

Lumbar nerve root exam
 Strength Testing
 0/5:  No muscle movement  
 1/5:  Visible muscle movement 

but no movement at joint
 2/5:  Movement at the joint 

but not against gravity
 3/5:  Movement against gravity 

but not added resistance
 4/5:  Movement against 

resistance, less than usual
 5/5:  NL strength

 Reflexes
 0, absent 
 1+, hypoactive
 2+, normal
 3+, hyperactive, no clonus
 4+, hyperactive, with clonus

 Clonus
 Ankle clonus (rhythmic 

oscillations)
 Babinski (great toe extension 

with fanning of other toes)

 Sensation
 Vibration (128 Hz), light touch, 

position sense, pain
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Lumbar nerve root exam
Nerve Root STRENGTH SENSATION REFLEXES

L2 Iliopsoas (thigh flexion) Proximal anterior thigh

L3 Quadriceps (leg 
extension)

Medial distal 
thigh/knee

L4 (L3-L4 disc) Anterior tibialis (ankle 
dorsiflexion)

Medial leg and foot Patella

L5 (L4-L5 disc) Extensor hallucis
longus (great toe 
dorsiflexion)

1st toe webspace

S1 (L5-S1 disc) Peroneus longus/brevis
(foot plantar-flexion)

Lateral foot Achilles 

Peripheral Nerves, Lower Extremity
NERVE MUSCLE AND FUNCTION SENSORY AREA

Obturator Adductors (hip adduction) Medial aspect, mid-thigh

Femoral Quadriceps (knee extension) Proximal to medial malleolus

Peroneal, Deep Branch Extensor hallucis longus (great 
toe extension)

Dorsum first web space

Peroneal, Superficial Branch Peroneus brevis (foot eversion) Dorsum lateral foot

Tibial Flexor hallucis longus (great toe 
flexion)

Plantar aspect foot

Straight-leg raise

Femoral stretch

Straight leg raise:
The straight-leg raising maneuver stretches 
the sciatic nerve, which in turn pulls on the 
roots of the lumbosacral plexus. Pulling on 
a nerve root compressed by herniated disk 
material causes pain to radiate down the 
distribution of the sciatic nerve–
a positive straight-leg sign. 

Ipsilateral SLR
Leg pain < 60°
80% SN, 40% SP

Crossed SLR
Reproduction of contralateral pain
25% SN, 90% SP
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Waddell Signs
 Subjective evaluation of entire history 

and exam concerning to examiner and 
2/4 tests +, should be concerned that 
issues other than nociception are 
creating pain behavior

 Four Tests:
 Nonorganic tenderness

 Light touch over tissues of the lower lumbar 
spine; + if marked pain

 Axial stimulation
 With patient standing, light downward 

pressure on patient’s head; + if pain in 
lumbar spine

 Sensory examination
 + if does not follow dermatomal pattern

 Seated straight leg raise

Seated straight leg raise

 Distract patient’s attention from the back 
by asking if any knee problems and then 
lift the foot and extend the knee

 If straightening the knee to full 
extension on both sides does not cause 
the patient to lean back, then no 
significant sciatic tension is present

Lumbar spine case scenarios…
 45 y/o forklift operator has persistent low back pain.  When 

is persistent low back pain considered chronic?  
 75 y/o female patient presents with bilateral leg pain with 

prolonged walking.  She also feels weak.  She feels better 
when she bends forward, such as when pushing a grocery 
cart.  What is the likely diagnosis?

 20 y/o presents to the ER after a MVA.  Severe low back 
pain radiating to his legs bilaterally…  numbness is noted on 
his exam in his perineal region with decreased sphincter 
tone.  What is this condition called and what is the timeframe 
for management?
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The Spine:  Relevant Anatomy

Pennstatehershey.adam.comPennstatehershey.adam.com

Nerve roots from the cervical spine are named for the vertebra below them as they pass through 
the intervertebral foramen.  However, 7 cervical vertebra and 8 cervical nerve roots.  All nerve 
roots caudal to C8 are named for the vertebra above them as they pass through the foramen.

Red Flags
 Age greater than 50
 Fevers, chills, recent urinary 

tract infection or skin 
infection, penetrating wound 
near spine

 Trauma
 Unrelenting night pain or 

pain at rest
 Progressive motor or sensory 

deficit
 Failure to improve after 6 

weeks of conservative therapy

 Saddle anesthesia, bilateral 
sciatica or leg weakness, 
difficulties urinating or bowel 
incontinence

 Unexplained weight loss
 h/o cancer or strong 

suspicion for cancer
 h/o osteoporosis
 Immunosuppression
 Chronic oral steroid use
 IV drug abuse
 Substance abuse

Am Fam Physician  2007; 75 (8):  1181-1188.

Etiology of back pain:  age and exacerbating 
features help narrow the differential…

Sports Health 2011; 3(4):  336-345.
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Some helpful definitions…
 Low back strain – injury to the paravertebral spinal muscles; 

sprain used to describe ligamentous injuries that may 
include the facet joints or anulus fibrosus.  Disk doesn’t 
herniate but rather leaks – irritation of lumbosacral nerve 
roots.

 Synonyms for lumbar disk herniation include:  herniated 
nucleus pulposus (HNP), lumbar radiculopathy, neurogenic 
leg pain, and sciatica.  Symptoms include pain, numbness, 
and/or weakness in one or both lower extremities. 

Low Back Pain, ACUTE
 More properly describes a 

symptom rather than a 
diagnosis

 >80% more specific 
diagnosis is not available

 >80% return to work within 
one month

 4% persist > 6 months and 
generates 80-90% of costs to 
society for treating low back 
pain

 Often following lifting Pennstatehershey.adam.com

Low Back Pain, ACUTE
 “The prognosis of acute and persistent 

lower back pain:  a meta-analysis”
 Patients who presented with acute or persistent low back 

pain improved markedly in the first 6 weeks.  After then, 
improvement slowed.  

 If persistent lower back pain, more like to have pain and 
disability at 1 year.

CMAJ  2012; 184 (11):  E613-E624.
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Low Back Pain, ACUTE, continued
 Physical examination

 Diffuse TTP low back/SI region

 ROM reduced (flexion) and painful

 Lumbar nerve root exam NL

 Pain can radiate to buttocks/posterior thighs

 Diagnostic Tests
 Plain radiographs usually not helpful

 < 30 y/o, usually NL

 >30 y/o, disk space narrowing and/or spurs 
(physiologic aging)

 Atypical symptoms or h/o trauma

 Treatment
 Functional impairment is primary disability

 Symptomatic relief
 Avoid intense activity, NSAID’s/tylenol, avoid 

narcotics/steroids/muscle relaxants

 Return to activity
 PT; continue to exercise to reduce recurrence

Pennstatehershey.adam.com

Herniated Disk
 Nucleus pulposus

 Gel like material that cushions axial compression

 Anulus fibrosus fissures

 Most common at L4-L5 and L5-S1 levels
 2% general population

 10% symptoms > 3 months

 Symptoms
 Pain severe made worse with sitting, walking, 

standing, coughing, sneezing

 Referred from buttocks to foot/ankle

 Tests
 X-rays usually demonstrate age appropriate changes

 MRI only if:  symptoms > 4 weeks, neurologic 
deficit present, or as part of preoperative evaluation

 Treatment

 Referral for red flags/persistent symptoms

Pennstatehershey.adam.com

The nerve roots that exit at the three lowest motion segments in the spine are L3, L4, and L5, but they do so 
by passing under the pedicle as they exit the foramen. The pedicles attach to the cranial portion of each 
vertebral body so that an exiting nerve root passes out of the spinal canal above the level of the disk. The 
herniated disk material, therefore, compresses, not the exiting nerve root, but the next most lateral nerve 
root, the one exiting at the next level. The three most commonly affected nerve roots are therefore L4, L5, 
and S1. Am Fam Physician  1998; 57 (8):  1825-1834.    
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Low Back Pain:  CHRONIC
 Describes low back pain > 3 months duration

 Degeneration of the intervertebral disk is a physiologic event of aging and 
may be modified by factors such as injury, repetitive trauma, infection, 
heredity, and tobacco use
 As nucleus pulposus degrades (hydrophilic properties), disk loses height 

and segmental ligaments develop laxity
 Translation and/or twisting creates tears in anulus fibrosis
 Chronic low back pain may develop

 Low back pain radiates into one or both buttocks
 “mechanical” pain; intermittent sciatica but pain mostly in low back

 Thorough clinical evaluation

 Narcotic abuse is a concern in this population!

 Comprehensive pain management program

 Return to conditioning program (overcome deconditioning)

Lumbar Spinal Stenosis
 Narrowing of one or more levels of 

the lumbar spinal canal with 
subsequent compression of the nerve 
roots

 Neurogenic claudication
 Differentiate from vascular

 Walking or prolonged standing causes 
fatigue and weakness in the legs

 Extension of the spine narrows lumbar 
spinal canal; flexion increases
 Short term relief with stooping

 Treatment

 Referral 
 Non-surgical approach fails, night pain, or 

red flags
JAMA  2010; 304 (23):  2628-2636.

Scoliosis:  Lateral curvature of the spine > 10˚

 Idiopathic is most common
 Early adolescence

 Male:female = if curves < 20˚

 Girls are 7 times more likely to have progressive curvature 
requiring treatment

 Symptoms (pain is uncommon!)
 Clothes may not hang correctly

 Tests
 Forward bending test (inclinometer)

 Left sided thoracic curvatures
 Associated with spinal cord abnormalities

 PA and lateral full length radiographs (cobb angle)

Nlm.nih.gov

Orthoinfo.aaos.org
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Scoliosis:  Lateral curvature of the spine > 10˚

 Treatment
 Observation for most!

 Braces for curves 20-45˚; surgery for curves 
>50˚ or for curves of 40-50˚ that are likely to 
progress

 Pulmonary function 

 Referral
 >5˚ inclination should have radiographs
 Unusual findings
 Convex left thoracic curves, pain, neurologic findings, 

bowel/bladder dysfunction, deformities of feet

Nlm.nih.gov

Orthoinfo.aaos.org

Scoliosis, to screen or not to screen?
 United States Preventive Services Task Force (USPSTF) recommends 

against routine screening of asymptomatic adolescents for idiopathic 
scoliosis (Grade D recommendation) 
 Reference - National Guideline Clearinghouse 2004 Jul 26:5302, summary 

can be found in Am Fam Physician 2005 May 15;71(10):1975
 American Academy of Pediatrics/Pediatric Orthopaedic Society of 

North America/American Academy of Orthopaedic Surgeons/Scoliosis 
Research Society do NOT support any recommendations against 
scoliosis screening 
 American Academy of Orthopaedic Surgeons (AAOS), Scoliosis Research 

Society (SRS), Pediatric Orthopaedic Society of North America (POSNA) 
statement on screening for idiopathic scoliosis in adolescents can be found in 
J Bone Joint Surg Am 2008 Jan;90(1):195 full-text

 American Academy of Pediatrics (AAP) endorsement statement can be 
found in Pediatrics 2008 May;121(5):1069 full-text

Dynamed

Spondylolysis
 Spondylolysis
 6% general population
 Up to 50% back pain in 

athletes
 Vertebral defect of the pars 

interarticularis
 Usually L5-S1 in children
 Posterior element with no 

connection to anterior element

 Repetitive hyperextension 
posterior elements of spine
 Results in stress injury/fracture

Orthogate.org
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Spondylolisthesis
 Degenerative
 Forward slippage of 

lumbar vertebral body 
caused by degeneration and 
alterations in the facet 
joints/disks
 L4-L5 most frequent

 NSAID’s, exercise, and 
weight loss

 Isthmic
 Fatigue fracture

Orthoinfo.aaos.org

Illustrative Case
 17 y/o soccer athlete

 Increasing low back pain

 Worse with extension of low back

 More classic presentations:
 Lineman blocking
 Volleyball player serving
 Gymnast/cheerleader tumbling

 What is your main concern and how should this condition be treated?

Danniswiki.wikispaces.

SPECT CT - normal
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SPECT CT - spondylolysis

The adolescent with back pain
 Many conditions

 High index of suspicion

 Spondylolysis
 6% general population

 Up to 50% back pain in athletes

 Vertebral defect of the pars 
interarticularis

 Repetitive hyperextension posterior 
elements of spine results in stress 
injury/fracture

 “Stork sign”

The adolescent with back pain
 If low back pain > 3 weeks in an athlete, x-rays 

needed
 SPECT, MRI, plain CT

 Treatment is controversial
 Relative rest, analgesics, PT

 To brace or not to brace…

 Activity restriction is key!

 Late stage changes
 No bony healing; asymptomatic fibrous union

 Complications 
 Chronic pain

 Spondylolisthesis
 Grade I (25%)-V (>100%)

 based on slippage

 >50% = surgical consult

 Skeletal maturity
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Cauda Equina Syndrome

 Distal spinal cord, conus medullaris, ends at 
L1-L2 level
 Below this, spinal canal filled with L2-S4 nerve 

roots (cauda equina)

 Results from sudden reduction in 
volume of spinal canal causing 
compression of multiple nerve roots
 Leads to muscle paralysis

 Sacral nerve roots (S2-S4) are particularly 
vulnerable
 Control bladder and anal function

 Radicular pain/numbness

 Examine for perineal numbness in saddle 
distribution and sphincter tone

 Emergency imaging and surgery 
(decompression)

Pennstatehershey.adam.com

Case scenarios…
 45 y/o forklift operator has persistent low back pain.  When 

is persistent low back pain considered chronic?  
 75 y/o female patient presents with bilateral leg pain with 

prolonged walking.  She also feels weak.  She feels better 
when she bends forward, such as when pushing a grocery 
cart.  What is the likely diagnosis?

 20 y/o presents to the ER after a MVA.  Severe low back 
pain radiating to his legs bilaterally…  numbness is noted on 
his exam in his perineal region with decreased sphincter 
tone.  What is this condition called and what is the timeframe 
for management?

The Hips
 Hip or proximal thigh pain 

generally is secondary to one of the 
following sources:
 Hip joint
 Soft tissues
 Pelvic bones
 Referred pain from lumbar spine

 Diagnosing pathology is often 
possible with a careful history, 
exam, and plain radiographs.

 In some cases, advanced imaging 
studies may be required.

 Hip ROM
 Flexion (135°)
 Extension (30°)
 Internal rotation (35°)
 External rotation (45°)
 Adduction (20-30°)
 Abduction (40-50°)
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Case scenarios…
 #1:  17 y/o male hockey player with gradually worsening 

left groin pain.  What is a sports hernia?

 #2:  16 y/o female field hockey player with progressive hip 
pain and snapping.  Radiographs reveal pincer type femoro-
acetabular impingement.  What is this disorder?

 #3:  21 y/o male professional hockey player presents with 
right hip/groin pain.  Anterior superior labral tear is 
identified on MRI.  Can this be found incidentally?

Case #1:  Hockey player with groin 
pain…
 17 y/o WM with gradually 

worsening left groin pain.
 Dull, aching pain that radiates to 

upper thigh.  
 No trauma.

 Pain lessens with no activity 
only to return with hockey.

 TTP over conjoined 
tendon/medial inguinal canal.

 Pain worsens with resisted sit-
ups.

 How do you approach the anatomy 
of this region?  What is the diagnosis 
and how is it treated?

Am J Sports Med  2011; 39 (6):  1341-1349.

The difficulty of narrowing the 
differential…
 Hip and groin pain are 2 of the most common complaints in 

athletes
 Insidious onset
 Soccer, hockey, rugby especially…

 Sudden muscle contraction around hip/lower abdomen, 
repetitive kicking, evasive side to side motion, and physical 
contact

 Broad differential
 Orthopedic, general surgical, urological, and in female athletes, 

gynecological systems
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Unique approach to groin pain:  
“the groin triangle”
 Challenges
 Complex anatomy
 Variable presentation
 Non-specific nature of 

signs and symptoms

 Anatomical reference 
points to create a triangle, 
restricts the diagnosis and 
forms the basis for further 
investigation…

Br J Sports Med  2009; 43:  213-220.

Neuropathy of the proximal lower limb 
& the pubic clock

Br J Sports Med  2009; 43:  213-220.

Medial to the triangle (left)
superior to the triangle (right)

Br J Sports Med  2009; 43:  213-220.
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Lateral to the triangle (left)
within the triangle (right)

Br J Sports Med  2009; 43:  213-220.

Most acute groin injuries are caused by adductor 
and hip flexor strains and resolve predictably…

 Chronic groin pain
 4 categories
 Adductor dysfunction
 Adductor longus

 Osteitis pubis
 Hip joint injury
 Femoroacetabular

impingement; injuries to 
cartilage, labrum, and/or 
capsule structures

 Sports hernia

 Vast majority of athletic 
groin injuries resolve 
with non-operative 
management

 If persists > 3 months (or 
even 6 weeks), higher 
likelihood going to require 
surgical intervention…

Sports Hernias
 Athletic pubalgia, athletic hernia, 

sportsman’s hernia, soft groin, 
Gilmore’s groin, etc.
Donovan McNabb, Kevin Youkilis, 

Brandon McDonald, etc.

 “Hernia” is a misnomer

 Questionable etiology
Variety of theories
 “Groin disruption injury”

 Sports hernias, osteitis pubis, 
conjoined tendinopathy, adductor 
tendinopathy

 Generalized weakness of pelvis floor
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Common adductor rectus abdominus
dysfunction…  muscle imbalance!

Sports Med  2009; 39 (3):  225-234.

Common adductor rectus abdominus
dysfunction…

Br J Sports Med  2008; 42:  954-964.

Curr Sports Med Rep 2007; 6:  111-114.

Repetitive hyperextension of the trunk 
with hyperabduction of the thigh, pivoting
on anterior pelvis and pubic symphysis.

Sports hernia:  history
 Insidious onset
 Dull aching groin pain

 Males

 Unilateral, sharp, burning
 Radiates to proximal thigh, low back, 

lower abdominal muscles, perineum, or 
scrotum

 Exacerbated by running, sudden 
acceleration, cutting/twisting, side 
stepping, kicking, sit-ups
 Valsalva, coughing, sneezing

 Pain free at rest

 Rest may help…  athlete resumes 
activities and PAIN RETURNS!

Rick DiPietro, goalie
Newstimes.com
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Sports hernia:  examination & imaging
 Tenderness over conjoined 

tendon, distal rectus 
insertion, pubic tubercle, 
and/or adductor origin

 Pain with resisted sit-ups, 
resisted hip adduction, 
adductor squeeze test

 Often reduced hip ROM
 NEEDS A 

COMPREHENSIVE 
EVALUATION

 Plain radiographs
 Congenital abnormalities
 Degenerative conditions

 Bone scan
 Stress fractures

 MSK ultrasound
 Herniography (Europe)
 MRI

Common adductor rectus abdominus
dysfunction…

Sport’s hernia management
 Non-operative management
 Activity modification; compression shorts
 NSAID’s
 PT
 Correct imbalances of hip/pelvis stabilizers

 Over-conditioning?

 After 4-6 weeks, RTP attempted

 Most require surgery
 Goal is to repair or reinforce anterior abdominal wall.
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Localized bulge of posterior wall with resultant 
compression of genital branch of genitofemoral
nerve…

Am J Sports Med  2011; 39 (6):  1341-1349.

Bulge of posterior wall opened (top); tension repair of 
transversalis fascia (bottom)

Am J Sports Med  2011; 39 (6):  1341-1349.

Tension free mesh repair

Am J Sports Med  2011; 39 (6):  1341-1349.
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Rehab after surgery
 Varies considerably depending on operative intervention 

performed and surgeon preference

 Some with accelerated programs after minimal repair 
technique

 Prevention?
 Avoid over-training/conditioning!
 Balance between core muscles and hip adductors

Case #1 Resolution…
 Most acute groin injuries are caused by adductor and hip flexor 

strains and resolve predictably.
Activity modification, NSAID’s, PT

 If no improvement in 4-6 weeks, need to explore other 
possibilities.

 Operative management
 Primary pelvic floor repair without mesh
 Modified Bassini-type repair
 “minimal repair”
 Nerve decompression

Open anterior mesh repair
 Laparoscopic mesh repair

Case #2
 16 y/o female field hockey player complains of progressive 

hip and groin pain with snapping.

 Evaluated by her clinician and x-rays of both hips obtained.

 X-rays revealed femoro-acetabular impingement bilaterally, 
pincer type.

 How common is this condition and what should be done?
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Snapping hip (coxa saltans)
 Estimated to affect 5-10% general population

 Dancers, soccer players, weight lifters, runners

 History is key!
 Sudden onset snapping or clicking after trauma likely intra-articular

 Differential depends on location of pain.
 Extra-articular

 External (lateral to greater trochanter)

 Iliotibial band syndrome, trochanteric bursitis

 Muscle fibrosis after steroid injection

 Fibrotic scar after hip replacement

 Internal (anterior hip region)

 Iliopsoas tendinosis, bursitis

 Intra-articular
 Femoro-acetabular impingement, labral tears

 Loose bodies, cartilage defects

 Idiopathic recurrent subluxation

 Habitual hip dislocation in kids

 Synovial chondromatosis

Snapping hip:  iliotibial band

Sports Health  2010; 2 (3):  186-190.

Sports Health  2010; 2 (4):  321-333.

Posterior IT band catches on the greater trochanter
at the outside of the hip joint.
Associated with tears of the gluteus medius.

Snapping hip:  iliopsoas tendon

Sports Health  2010; 2 (3):  186-190.

Sports Health  2010; 2 (4):  321-333.

Iliopsoas gets caught on the iliopectineal eminence.
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Femoro-acetabular impingement
 Process by which a 

malformed hip joint 
secondarily leads to 
breakdown of the intra-
articular structures, 
causing pain and associated 
dysfunction

 Premature OA

 Pincer, cam, and mixed

Am Fam Phys  2009; 80 (12):  1429-1434.

Femoro-acetabular impingement:  
pincer type
 Excessive prominence of 

the anterolateral rim of 
acetabulum
 Overgrowth anterior edge
 Retroversion acetabulum
 Os acetabulum

 With hip flexion, 
prominent rim of 
acetabulum crushes the 
labrum against the femoral 
neck

Sports Health  2010; 2 (4):  321-333.

Femoro-acetabular impingement:  cam 
type

Sports Health  2010; 2 (4):  321-333.

 Non-spherical femoral head 
rotating inside acetabulum
 Sequela of slipped capital 

femoral epiphysis
 Premature closure of capital 

physis in adolescence

 With flexion, non-spherical 
portion of head rotates in 
acetabulum creating a shear 
force on the anterolateral
acetabulum
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Cam type…

Computed tomography 3-dimensional 
reconstruction of right hip with characteristic cam 
lesion (*)

Sports Health  2010; 2 (4):  321-333.

Impingement can lead to labral tears of 
the hip

Am Fam Phys  2009; 80 (12):  1429-1434. Aafp.org



24

Anterior Superior Labral Tear

In the past…
 Simply went undiagnosed!

 Athletes often experienced 
poorly explained groin pain 
that eventually ended their 
competitive careers with an ill-
defined, unsolved problem.

Femoro-acetabular impingement
 History
 Poor nonspecific symptoms 

of groin strain
 Pain anterior with radiation 

to medial thigh (C-sign)
Mechanical symptoms
 Sharp/stabbing or catching 

caused by turning, twisting, 
pivoting, or lateral movement

Maximal flexion 
uncomfortable 

 Physical examination
Diminished internal 

rotation
Usually present on both 

sides even though one side 
is symptomatic

 Impingement sign

Am Fam Phys  2009; 80 (12):  1429-1434.
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Femoro-acetabular impingement:  
Management
 Prevention

 Impingement morphology without 
impingement…

 In college football players, 
95% had at least one sign of 
impingement
 J Bone Joint Surg Am  2011; 93:  

e111 (1-10)

 Conservative
 Early recognition
 Modify offending activities
 Avoid squats!

 Surgical
 Arthoscopic

Treatment of femoro-acetabular 
impingement:  many questions remain
 Does treatment for impingement succeed in improving 

symptoms?
 Yes…  but up to 30% ultimately require hip replacement
 Age doesn’t seem to matter, with young and older patients improving.

 In which subset of patients should surgery be avoided?
 Severe cartilage damage/OA

 Is labral fixation superior to resection?
 Limited data…  fixation probably better

 Does treatment for impingement alter the natural progression of 
OA in this group of typically young patients?
 Unknown?
 CAM lesions don’t appear to regrow in the short term (2 years) after 

osteoplasty

Am J Sports Med  2010; 38 (11):  2337-2345.
Am J Sports Med  2014; 42 (9):  2149-2155.

Br J Sports Med  2013; 47:  234-238.

We all want to avoid this:  premature 
hip osteoarthritis…
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Case #3
 21 y/o professional hockey player presents to the training 

room with vague right hip/groin pain

 Present times 6 weeks, now affecting performance…

 Exam nonspecific

 MRI ordered and demonstrates anterior superior labral tear 
and adductor tendinopathy

 How specific are these findings?  What are the prevalence of these 
findings in asymptomatic subjects?

Our research at Penn State Hershey
 Athletic pubalgia
 Common cause of pain and 

disability in athletes

 MRI felt to be superior 
method of evaluation due 
to contrast resolution and 
multi-planar capabilities
 AJR Am J Roentgenol 2008; 

191:  962-972.

 Purpose
 Determine prevalence 

of pelvic and hip MRI 
findings in 
professional and 
collegiate hockey 
players

Authors Year Population Findings

Alyas, 
et al.

2007 Elite junior tennis 
players

70% lumbar facet arthropathy, 27% pars defects, 
39% lumbar disc degeneration

Bergman, et al. 2004 Runners 43% tibial stress fractures

Major, 
et al.

2002 Professional 
basketball players

41% bone marrow edema, 24% patella tendinitis, 
41% chondrosis/chondral defects

Miniaci, 
et al.

2002 Professional 
baseball pitchers

86% supraspinatus tendinosis, 79% labral
abnormalities, 29% Bennett lesion

Sher, 
et al.

1995 General 
population

15% full thickness and 20% partial thickness 
rotator cuff tears

Jensen, 
et al.

1994 General 
population

52% lumbar disc bulge, 27% lumbar disc 
protrusion, 1% lumbar disc extrusion

Boden, 
et al.

1990 General
population

Nearly 1/3 either lumbar herniated nucleus 
pulposis and/or lumbar spinal stenosis



27

MRI interpretation

Adductor tendon-rectus abdominis
pathology

Secondary cleft sign

Muscle/tendon strain

Acetabular labral pathology

Labral tear

Muscle strain

Overall 77% of asymptomatic players 
with findings…

0

5

10

15

20

25

Adductor strain Labral tear Other muscle
strain/tendinosis

Professional

College

18%

36%

54%

Am J Sports Med  2011; 39 (4):  715-721.

Prospective Study
 Followed the 21 professional hockey players for 4 years

 19 of the 21 players continued to play professionally at 4 
years follow-up (90%)

 2 players developed hip and/or pelvis symptoms during this 
timeframe; only 1 player missed any time (several games due 
to proximal IT band syndrome)

 Conclusion:  Hip/pelvis pathology is commonly uncovered 
on MRI of asymptomatic hockey players; however, this 
pathology does not produce symptoms or result in missed 
games within 4 years in most players.

Arthroscopy  2014; 30 (10):  1222-1228.
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Case scenarios…
 #1:  17 y/o male hockey player with gradually worsening 

left groin pain.  What is a sports hernia?

 #2:  16 y/o female field hockey player with progressive hip 
pain and snapping.  Radiographs reveal pincer type femoro-
acetabular impingement.  What is this disorder?

 #3:  21 y/o male professional hockey player presents with 
right hip/groin pain.  Anterior superior labral tear is 
identified on MRI.  Can this be found incidentally?

Thank you.  Any questions?
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