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Agenda: 

□ MIS: definition & techniques

□ Clinical decision making

□ Clinical, functional & radiological assessment

□ Surgical strategy

□ Return to play

□ Clinical cases

□ Take home-messages



Goal of Minimal Invasive Spine Techniques 



Potential Benefits of Minimally Invasive Spine Surgery
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Minimally-Invasive Spine Surgery (MISS)



Minimally-invasive spine procedures



□ In elite athletes, most lumbar conditions can be managed

nonsurgically with excellent outcomes

□ Surgical treatment is a viable option for athletes in whom 

nonsurgical treatment has failed

Hsu et al - 2017



Minimally Invasive Spine Surgery: WHEN?

1. It is recommended only when a period of nonsurgical

treatment has NOT relieved the painful symptoms

2. It is only considered if the exact source of LBP is depictable

3. Correspondance between clinical and radiological findings

Hsu et al - 2017



Clinical assessment

Fine et al - 2018

1. Patient history

2. Gait pattern evaluation

3. Spine physical examination

4. Hip & lower limbs evaluation

5. Sensory & motor examination (+EMG)

(spine-hip relationship)



Functional & psychological assessment

1. Visual Analogue Scale (VAS) back & leg

2. Oswestry Disability Index (ODI)

3. Short Form-36 (SF-36)

4. Tegner Activity Scale (TAS)

5. Tampa Scale of Kinesiophobia (TSK)

Fine et al - 2018



Radiological assessment

□ Spinal alignment & balance

□ Pelvic morphology

□ PI morphologic parameter
(BUT spinopelvic fusion & laxity in >75 y.o.)

□ PI= SS + PT

□ LL= 0.54PI + 27.6 (LeHuec-Hasegawa)

FULLSPINE X-RAY



Radiological assessment
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Radiological assessment: MRI



LBP in athletes
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Hsu et al - 2017



Lumbar Disk Herniation (LDH)

□ Indication: failure of 6-weeks of nonsurgical management

□ Treatment of choice: laminotomy with discectomy

□ Controversies: High-level evidence to support specific treatment

options for LDH in elite athletes is currently lacking

Burgmeier et al. – 2013; Hsu et al. – 2017



Lumbar Disk Herniation (LDH)

□ Level of Evidence: III

□ 9 studies (538 patients) single-level microdiscectomy vs nonsurgical treatment

□ RTS 83.5%

□ Microdiscectomy VS nonoperative treatment: no difference in RTP rates

□ Microdiscectomy is a viable option for athletes wishing to RTP

Overley et al. – 2015



Discectomy: Return to Play (RTP)

Li et al. – 2012



Degenerative Disk Disease (DDD) 

Indications:

1. mechanical LBP correlated with positive findings on imaging

2. evidence of a single-level degenerative disk on imaging studies

3. continuous symptoms for at least 6 months

4. localized midline spinal tenderness that corresponds

to the radiographic level of disease

Burgmeier et al. – 2013; Hsu et al. – 2017



Standard treatment: lumbar fusion

(but symptomatic adjacent segment disease prevalence: 36% at 10y)

Alternative treatment: Total Disk Arthroplasty (NO significant advantages)

Evidence: there are few published series focusing on DDD treatment

in athletes

Burgmeier et al. – 2013; Hsu et al. – 2017

Degenerative Disk Disease (DDD) 



Degenerative Disk Disease: RTP 

Li et al. – 2012



Spondylolysis

Indications:

□ failure of a 6-month course of nonsurgical management

□ with persistent neurologic symptoms or progressive

spondylolisthesis

Surgical techniques:

□ direct pars repair (young patients with minimal spondylolisthesis, no neurologic symptoms, and 

minimal degenerative changes)

□ Decompression with/without fusion

Burgmeier et al. – 2013; Hsu et al. – 2017



Spondylolysis: surgical algorithm

Hsu et al. – 2017



Li et al. – 2012

Spondylolysisis: RTP



TIME-BASED

PROGRESSION
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CRITERIA-BASED 

PROGRESSION
VS

Sullivan et al – 2016

Return to play



TIME-BASED

PROGRESSION

YESTERDAY TODAY

CRITERIA-BASED 

PROGRESSION
VS

Sullivan et al – 2016

Return to play

□ RTP is assessed on an individual basis, with consideration of the athlete, the

injury, and the sport

□ Athletes should complete a rehabilitation program and demonstrate resolution

of symptoms before medical clearance



Swimmer, ♀ 50 y.o.: L2-L3 DDD

ODI= 45%

TAS= level 3



: L2-L3 XLIFSwimmer, ♀ 50 y.o.



Swimmer, ♀ 50 y.o.





Competitive beach tennis player, ♂ 54 y.o.

ODI= 51%

TAS= level 7



: multilevel XLIF (L2-L5)Competitive beach tennis player, ♂ 54 y.o
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Competitive tennis player under-12, ♂ 11 y.o.

20°



Competitive beach tennis player, ♂ 54 y.o



Competitive tennis player, ♂ 11 y.o. - Vertebral Body Tethering (VBT) 

28th Oct 2019



□ Titanium pedicle screws 

□ white polyethylene-terephthalate flexible 

cord

□ When the cord is tightened, it compresses 

the adjacent screws to help straighten the 

spine

□ immediate improvement after surgery, 

and continued improvement over time as 

the spine grows

□ Ligament and disc "releases" (surgically cut) 

may be utilized if curve flexibility is poor

Vertebral Body Tethering:



TAKE HOME MESSAGES:

□ Clinical, functional & radiological assessment is mandatory

□ Conservative management: 1st line treatment

□ Consider MISS if nonsurgical management fails

□ MISS is a viable option for athletes (experienced surgeons!!!)

□ RTP following a criteria-based progression



Guidelines: 
SIOT 2016 NICE 2018 NASS under development



EBM
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