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Goals
Understand the continuum in lumbar stress reaction.

Establish evidence-based gold standard guidelines for the management of  lumbar 
stress reaction conditions.



Case Study
16 y.o. state level gymnast complains of 8 weeks of right sided
LBP.

Her GP prescribed pain medication and referred her to physio.

In the past month she has seen 3 different physios and been
diagnosed with: stiff R L4-5 facet joint, back strain and SIJ
syndrome.

Their treatment has involved manual therapy, taping and core
exercises. She feels better for 24h then she gets worse again.

Last week she saw a chiropractor who sent her for X-rays
(came back clear), he suggested that her rotated pelvis is
causing her pain and performed 2 manipulations on her back
with short lasting effect.



Case Study

In the past 2 months she has increased her training from 3 to 6 times/week in preparation for the 
Australian Gymnastics Championships coming up in 8 weeks.

In her last 3 training sessions she has had to stop because of  the severity of  her back pain.

Her mother seems very upset with her previous management, wants to know what is causing her 
pain and also wants a comprehensive exercise program to get her daughter training as soon as 
possible (next week).



Clinical Reasoning
What is the most likely diagnosis? WHY?

How would you confirm your hypothesis?

What would your management involve at this stage?

Will she be OK for the Championships?

Can you see any roadblocks for her recovery?





Pars Interarticularis

https://www.spine-health.com/video/lumbar-spondylolysis-video


Pars Defect (Bone Oedema)

Stress Fracture

(Spondylolysis)

Spondylolisthesis

LUMBAR STRESS REACTION 
CONTINUUM



Spondylolysis and Spondylolisthesis

Spondylolysis: 

Defect of  the pars 
interarticularis

Spondylolisthesis: 

Slip of  a vertebra in 
relation to another



Stress Fracture

§ Stress fractures occur as the result of  repetitive movements in a specific region, which can lead to 
fatigue and imbalance between osteoblast and osteoclast activity, thus favouring bone breakage. 

§ The load applied is considered to be insufficient to cause an acute fracture, but the combination of  
overloading, repetitive movements and inadequate recovery time make this a chronic injury. 

§ These fractures may be the final stage of  fatigue (due to accumulation of  microfractures in normal 
bone trabeculae) or insufficiency of  the bone affected (mechanically compromised and generally 
presents low bone mineral density).



Stress Fracture

§ 6-8 weeks after a sudden and non-gradual increase in the intensity of  an athlete’s or new 
patient’s physical activity can cause bone stress.

§ This cyclical and repetitive physiological overloading may lead to the appearance of  
microfractures and may not allow the bone tissue to have sufficient time to undergo remodelling 
and adapt to the new condition, and thus to repair the microlesion.

§ When fatigue, weakness or muscle unpreparedness occur, the muscular protective action is lost 
and increasing the risk of  bone tissue injuries.



Stress Fracture
Risk Factors

§ Extrinsic: Abrupt increases in the intensity and volume of  training, footwear with low impact 
absorption, quality of  training track, athlete's fitness level (movement or functional technique).

§ Intrinsic: anatomical variations, muscle conditions, hormonal states, gender, occupation, ethnicity 
or age.



Lumbar Stress Fracture

§ Bone stress injuries in the lumbar spine occur in the posterior arch in the region of  the pedicle, 
pars interarticularis and lamina. 

§ They are common in young athletes involved in sports (single most common source of  persistent 
LBP in young athletes) with vertical impact forces and repetitive rotation/extension (jumpers, 
bowlers and dancers present greatest risk of  injury to the lumbar spine and pelvis). 

§ Early stages of  the bone stress continuum can be missed by poor diagnosis, therefore, 
understanding bone pathophysiology, key clinical feature and imaging are important to optimise 
management.



Spondylolysis 

§ High incidence in sports: Diving, Cricket fast bowling, Weightlifting, Wrestling, Gymnastics, Butterfly 
swimming, Track and field throwers (Standaert and Herring 2007).

§ 4200 young athletes with back pain - 13.9% had spondylolysis identified radiologically (Merlino & 
Perlisa 2012).

§ Pars defects most commonly occur at the L5 level with L4 being the next most common (Crewe et 
al. 2012).



Clinical features

§ Spontaneous onset, uni/bilateral back pain - at the beltline. Initially sharp, dull later.

§ Pain is deep, dull, achy and doesn’t warm up with movement.

§ Arc of  pain during flex/ext.

§ Agg: Arching, standing or pars “stress” activities (increased training), walking, sit to stand.

§ Eased: rest, sitting, flexion. 

§ Lordotic, stiff  hip joints, tight hamstrings.

§ Normal neurological signs.

§ Pain may radiate to buttock or thigh (unusual).



§ Active athletes who stop their sport or training because they have focal LBP, a spondylolysis should be 
considered until proven otherwise.

§ “Often the best and most active athletes have to stop in the middle of  a match because the back hurts 
to much”.

§ Clinical Tests to confirm suspicion: 
• History (focal pain) is important to rule out other dg (malignancy).
• Physical examination: neurological exam should be normal, pain with ROM (Lumbar Ext, repetitive Lx 

Ext, SL Ext) BUT not enough to rule it out.
§ Gold Standard: clinical suspicion confirmed with imaging (X-rays, MRI, CT, SPECT).

Key messages



§ X-rays (standing AP, lateral): not enough to determine if  the pars defect is the source of  pain. It has to 
correlate with the clinical symptoms.

§ SPECT Scan: Can show a metabolically active fracture or a stress reaction.
§ MRI: no radiation, shows other pathology well, shows well stablished pars fractures, might not show 

stress reactions and single cortex fractures which are the ones we really want to detect early because of  
the high changes of  healing of  rested early.

§ Prognosis: Unilateral pars fracture (one cortex involved) in a young patient has high chance of  healing 
with rest. 

Key messages



§ Std AP/lat X-rays +ve pars fracture or –ve findings but clinical suspicion = rest.
§ SPECT +ve  stress reaction: rest for 6 weeks,  stress fracture (single or double cortex): rest for 3 

months.
§ Bracing does not restrict  segmental lumbar motion, can be used as an adjunction to decrease activity 

after 3  weeks of  rest.
§ It is a fracture! They are not going to get better without rest. 

Key messages



§ The presence of  an old pars fracture in an adult is rarely the source of  pain. Asymptomatic patients can 
exercise at high level.

§ A young athlete with  bilateral pars fracture before having a  growth spur, has a high chance of  slip, 
higher chance to heal and needs rest.

§ Use the resting time to work on flexibility, strength, motor control, power, endurance, educate regarding 
periodisation of  training and recovery time.

§ Relative rest: avoid sporting activities that makes it hurt (running, jumping, cutting). Daily activities are 
OK.

Key messages



Clinical Assessment

• ROM: 
• Extension
• Rotation
• Lateral flexion towards quadrant

• Single leg extension test (Masci et al 2006)
• Palpation
• Postural Assessment: Exaggerated lumbar lordosis, anterior pelvic tilt, shortened 

posterior chain musculature (Erector Spinae, Hamstrings, Calves)





What do we do with this patient?
Where in the continuum?

Uni or bilateral?

New or old injury?

Unstable or progressive?

Are the symptoms truly coming from pars defect? 

WE NEED IMAGING (MRI)



Imaging



Imaging



Imaging







Gold Standard 
Management

Early management involves protection of  the bone injury (that can vary from bone 
oedema to frank stress fracture) by educating the patient regarding healing time-

frames. This is followed by gradual restoration of  spinal movement and muscle 
strength and control progressing to sports specific tasks and safe return to sports.



Management

We can’t speed up bone healing but we certainly can 
slow it down”

Respect the physiological healing timeframes



Management

• Flexion based exercises.

• Posterior pelvic tilt.

• Muscle lengthening (i.e.:POC, thoracolumbar fascia, hamstrings, QL, Hip Flexor).

• Reduce joint overload by mobilising other joints above and below (i.e.: shoulder, thoracic spine, SIJ, 
hip).

• Postural correction  and core control: enhance lumbo-pelvic control, core muscles endurance and 
control through range (rotary strength: push pull, chops, standing rotations).

• Progress to sports specific directional exercises.



Phase 1: Acute phase/Rest Phase

§ Education regarding source of  pain,  physiopathology and healing timeframes. Provide MedBridge 
Education.

§ Providing education regarding relative rest is essential. Rest from aggravating sporting activities 
(i.e.: running, cutting, lifting, bending, jumping), daily activities can continue (i.e.: walking, climb 
stairs).

§ Manual Therapy to manage muscle spasm and tightness.
§ Stretching  and foam rolling to improve muscle length.
§ Communicate management plan with relevant professionals (letter to sports physician, coach, pilates 

instructor).
§ Isometric core work in neutral spine positions.

Acute or progressive pars defect: 12 weeks. Terminal pars defect: until pain free with full ROM
Stress reaction 6 weeks rest, stress fracture (single or double cor tex) 12 weeks



Phase 2: Rehabilitation Phase

§ Reinforce education regarding bone healing timeframes
§ Restore normal joint motion  and posture
§ Normalise muscle length and global flexibility
§ Restore normal muscle strength and coordination
§ Improve power, endurance
§ Deliver an exercise program focused on ROM, muscle strength and control, flexibility and 

coordination.
§ Manual Therapy for residual muscle tightness

12-16 weeks



Phase 3: Return to Sports
Acute or progressive Defect in Pars: 5-7 months. Terminal Defect in Pars: 2-5 months.

§ Understand the functional sports' demands of  the athlete
§ Prepare athlete for a safe return to training and competition
§ Educate regarding periodisation of  training, importance of  recovery between training sessions
§ Improve power and endurance
§ Improve sports specific tasks (motor control, technique, coordination)
§ Manual Therapy for residual muscle tightness
§ Deliver a sports specific program - refer to SquareOne Strength and Conditioning Team



Warning

If  physiopathological timeframes are not respected, it is likely that the patient 
experiences worsening of  symptoms and further injury. The long term implications of  

poor management are the development of  early onset of  spinal degenerative changes 
leading to recurrent or chronic LBP.

Early diagnosis is key to avoid non-union fractures, ongoing pain, muscle wasting and 
dysfunction, early onset of  degenerative changes in the spine in segments above and 

below the fracture.



Prognosis

• Pars Stress Fracture: Symptoms resolve quickly with rest.

• Acute injury: Healing timeframes based on imaging.

• Old injury: Healing timeframes based on LBP.



Return to Sports

• Full, pain-free ROM.

• Completed rehab and developed postural awareness, core strength and control through relevant 
movement.

• Able to demonstrate pain-free sport-specific skills in a controlled environment.



Reading Resources

Low back pain in adolescents: Professor Stanley Herring talks spondylolysis. BJSM.
Https://soundcloud.com/bmjpodcasts/low-back-pain-in-adolescents-professor-stanley-herring-
talks-spondylolysis?in=bmjpodcasts/sets/bjsm-1

Use of  the one-legged hyperextension test and magnetic resonance imaging in the diagnosis of  
active spondylolysis. Masci et al, 2006. BJSM (7 pages). 
Https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2465027

Spondylolysis in the young Athlete. Standaert, 2002. CJSM.

https://soundcloud.com/bmjpodcasts/low-back-pain-in-adolescents-professor-stanley-herring-talks-spondylolysis?in=bmjpodcasts/sets/bjsm-1

