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Girl < 13 years old
Boy < 15 years old

Access to sport earlier and earlier

• Knee: 1st joint injured in
sports traumatology

Adirim, Sports Med; 2003 

INTRODUCTION



DANGER: MISSING THE DIAGNOSIS



KEY POINTS
• Rare before 9 years è but not impossible

• Clinical examination ++ è but not always easy

• Importance of MRI

• The child is a pivotal sportsman in daily contact



Boys > girls. Rare before 9 years. Etiologies
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DIAGNOSIS

• Cracking
• Pain
• Impotence
• Effusion
èEvaluation for children
of the sfa score



ADULT ≠ CHILDREN

• F Chotel RCO 2007:
èHemarthrosis in 30% of benign sprained lesions

• Differential diagnostics:
o Patella dislocation: Valgus, recurvatum, harmless trauma

o Osteochondral lesions
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• 3 direct signs:
ACL discontinuity or not seen
Abnormal MRI signal
Blumensaat angle >10°

• 4 indirect signs:
Lateral condyle contusions
Anterior tibial translation
PCL angulation < 115°
Posterior root discovery LM

Angle LCP

Contusion osseuse

LCA normal LCA rompu

B Fraisse
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MENISCUS +++

50% of intra-ligamentous ACL tears
have an associated meniscal lesion



THE QUESTION
POSTPONING RECONSTRUCTION UNTIL GROWTH ENDS:

WHAT CONSEQUENCES?
Henry KSSTA 2009: 2 groups

o Early surgery for an immature 
skeleton

o Conservative treatment then
closed physis surgery

• Risky option for the medial
meniscus

Increased medial meniscal lesions

do not forget
50% of children with a meniscal 

lesion are asymptomatic



the growth plate perichondrial ferrule
Epiphysis

Metaphysis

WHAT ARE RISK OF THE ACL SURGERY
FOR CHILDREN



Surgeryè Risk of epiphysiodesis

• No BTB on open physis

• No material bridging the physis (screws, bone 
rod)

• Rather soft tissue reconstruction (hamstring)



Expert technical choice

Coll Chotel

Transphysaire Epiphysaire



Consequences of epiphysiodesis

• Central :
o Shortening

• Peripheral
o Angular deviation

• Tibial Tuberosity:
o Recurvatum

SFA Symposium 2017è1.5% (but 20% infra clinic)
Risk factors:
Tunnel > 9 mm
Not enough tissue in the tunnel
Epiphyseal path

In young children, the growth spurt can rupture the 
epiphysiodesis bridge
This is less true at the end of growth which is 
therefore surgically more at risk



Do we have to wait though?



MIRWALD METHOD:
estimate the individual age at the time of the growth spurt

Mirwald's method
è Estimate biological age using a 

mathematical formula which 
takes into account chronological 
age and the ratio between sitting 
height and standing height. 

è During the growth spurt, it is the 
extremities that grow first, then 
the trunk

è Average age at growth spurt: 12.0 
years for girls / 13.8 years for 
boys

Assessment
• Difference (Δ) between the mean 

age and the estimated age at the 
time of the growth spurt.

Categories
• Early development (Δ ≥ +1 year)
• ·Average development (Δ = 

between -1 and +1 year) · Late 
development (Δ ≤ -1 year)
Advantages and disadvantages
o Little equipment needed
o Duration (only 5 min per athlete)
o Increasing imprecision of results as 

we move away from the growth 
spurt

https://www.swissolympic.ch/dam/jcr:f0ca6243-
9a7f-44c0-9b1d-
915d024104aa/01_PISTE_Merkblatt_Biologischer
_Entwicklungsstand_FR.pdf



SFA SYMPOSIUM ADVISE

• Distance > 3 mm from the 
perichondrial ferrule

• Intraoperative X-ray 
identification of the physes

• Tunnel less than 9 mm
• Vertical tibial tunnel (>60°)
• Fixation distant from the 

physis



For us
Young
o Before growth spurt
Fascia lata
Intermediate
o During growth spurt
Fascia lata +/- gracilis
Older
o After growth spurt
Adult technic (ACL + ALL)
ST + Gracilis

Fascia lata technic (Jaeger)
• Distance > 3 mm from the perichondrial ferrule √
• Intraoperative X-ray identification of the physes √
• Tunnel less than 9 mm √
• Vertical tibial tunnel (>60°) √
• Fixation distant from the physis √

And lateral tenodesis ++



Practice

Nothing in the femoral tunnel

Non absorbable suture with 3,5 cortical screw for the tibia

With resorbables screw in the tibial tunnel if is long enought



So when to operate?
• Poor tolerance

o Chronic instability
o “pivot shift”

• Meniscal lesions
o MRI follow-up
o Repair+++

• Failure of conservative treatment

• High level contact pivot sport
• After discussions with the child
and those around him



Algorythm

ACL rupture

Meniscus lesion No meniscus lesion
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è Very close follow up 
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CONCLUSION
• No matter when but choose the adapted technic:
è But remain cautious towards the end of growth

• Use different way to estimate the age

• Meniscal lesion is not always symptomatic
è Closed follow up with MRI


