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MORPHOTYPE ABNORMALIT IES
IN CHILDHOOD





INTRODUCTION



- Away from Elbow

- Close to the knee
• 70 % of the femur

• 60 % of the tibia

Long bone growth



G R O W T H A R O U N D T H E  K N E E

Appearance of Knee Growth Cartilage in Radiology and MRI



"NORMAL" MORPHOMETRY

CORONAL MORPHOLOGICAL ABNORMALITY

SAGITTAL MORPHOLOGICAL ABNORMALITY

TORSIONAL MORPHOLOGICAL ABNORMALITY

MORPHOTYPE ABNORMALIT IES
IN CHILDHOOD



Bilateral Comprehensive Clinical Examination

Global Lower Extremity Alignment

Dynamic assessment achieves of:

• Ligament stabilizers
• Musculotendinous
• Meniscus
• Cartilage

Increases deformation

CLINICAL EXIMINATION



N A T U R A L  E V O L U T I O N O F  T H E  F R O N T A L  
M O R P H O T Y P E



1. TELEMETRIE
2. VUE genou F+P
3. Défilé FP
4. Schuss
5. IRM si besoin
6. Scinti ?



O R I E N T A T I O N  
W H E N S H O O T I N G NON OUI



I N T E R N A T I O N A L E  N O M M E N C L A T U R E
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MORPHOTYPE ABNORMALIT IES
IN THE FRONTAL PLANE



MORPHOTYPE ABNORMALIT IES
IN THE FRONTAL PLANE



D I F F E R E N T F R O M M O R P H O T Y P E  A B N O R M A L I T I E S
I N  T H E  H O R I Z O N T A L  P L A N E
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MORPHOTYPE ABNORMALIT IES
IN THE FRONTAL PLANE

False genu VALGUM
Due to adolescent overweight



M O R P H O T Y P E  A B N O R M A L I T I E S
I N  T H E  F R O N T A L  P L A N E

•

•

Traumatic Infection Rickets

Blount desease



M O R P H O T Y P E  A B N O R M A L I T I E S
I N  T H E  F R O N T A L  P L A N E
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M O R P H O T Y P E  A B N O R M A L I T I E S
I N  T H E  F R O N T A L  P L A N E
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F R O N T A L  M O R P H O T Y P E  I N  V A R U S
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Clinical examination: Intercondylar gap

• Stand, knees extended, knee caps strictly facing

• or small children, easier lying down

* Any asymmetrical varus is a priori pathological

* Any genu varum that continues to worsen after the age of 2 years should be considered pathological.

* In pre-adolescents, a genu varum with an intercondylar distance > 3cm should be considered pathological.



Blount's disease: deformity of the prox and 
medial epiphysometaphyseal region of the 
tibia  

Achondroplasia: association 
with short stature
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Clinical Examination: Intermalleolar Gap

-Stand, knees extended, kneecaps strictly facing

-For small children, easier lying down

• Any asymmetrical defect is a priori pathological. 

• Any genu valgum that continues to worsen after the age of 4 should be considered pathological.

• In pre-adolescents, a genu valgum with an intermalleolar distance > 8cm should be considered pathological

• Trap: false genu valgum of obese children

F R O N T A L  M O R P H O T Y P E  I N  V A L G U S



POST-TRAUMATIC FRONTAL 
DEFORMITIES



METAPHYSEAL FRACTURE OF THE 
PROXIMAL TIBIA 

Bone healing
Valgus developed in 6 months

Isolated fracture 
upper tibia, 4 years

Spontaneous evolution
+ 5 years



T R E A T M E N T O F  F R O N T A L  D E F O R M I T I E S I N  
C H I L D R E N

Physiological axis deviation for age
• no additional examinations
• no treatment (no pathology...)
• explanations of growth
•monitoring

Pathological axis disorder
• Hemi-epiphysiodesis at the end of growth
• Etiology treatment



S U R G I C A L T R E A T M E N T O F  F R O N T A L  
D E F O R M I T I E S I N  C H I L D R E N
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E X A M P L E :  S Y M M E T R I C A L I D I O PAT H I C G E N U VA L G U M
M O D U L AT I O N  O F  G R O W T H B Y  H E M I - E P I P H Y S I O D E S I S

Regular monitoring:  
Clinical follow-up /6 months
Photographs

• Indication: Intermalleolar gap > 8 cm
• Bone age: 11 years (girl), 13 years (boy) 
• Ablation of the plate once normo-

focused



I A T R O G E N I C  E F F E C T  O F  A C L
R E C O N S T R U C T I O N

C H I L D R E N  /  A D O L E S C E N T ?

ALL / Tenodesis is (for us) required < 18 yo

We do not graft Antero Lateral Ligament < 12 YO   … but we
do a LATERAL TENODIS to avoid Tibial tubercule growth. 
Disturbance if < 12 YO

… or we go for Mac FL combined ACL –ALL reconstruction 
intraphyseal femoral reconstruction / over the top



MANDATORY +++

In practice
Quantify the residual growth potential



4 types of gross complications

chl.lu

Arrest distal 
lateral

femur physis: 
valgus knee

Arrest tibial 
tuberosity: 
recurvatum 

Arrest medial
proximal tibial 

physis: 
Varus knee

NO transphyseal 
hardware 

or synthetic graft

Potential growth disturbances in 
pediatric ACL reconstructions

Chotel F, KSSTA 2010

Moksnes, Engebretsen, Seil, KSSTA 2015

N = 354 in the literature



G A B I N  S  - 1 2  Y O  /  2 0 1 5
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I N I T I A L  X _ R A Y S :  L O N G  X - R A Y S +  O S S E O U S  A G E



G A B I N  S  /  2 0 1 5
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G A B I N  S  /  2 0 1 7
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Right : 1° valgus

Left : 8° valgus

12° of TIBIAL SLOPE

X _ R A Y S S U R V E Y :  2 0 2 3  ,  



8 ° R E S I D U A L V A L G U S
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MERCI DE VOTRE 
ATTENTION
B I E N V E N U S  À  
B O R D E A U X - M É R I G N A C


