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• sex ratio

• symptomatic varicose veins = 30/35 (86%) - Ramelet

• location
− tibia = 54/55 (98%)

− fibula = 1/55 (2%)

♂ ♀
Boutin RD 5 1

Dia-Candiamo MJ 1

Peh WC 1

Jung SC 1 2

Mirault T 1

Lemasle P. 3 3

Ramelet AA 2

Ramelet AA   n=32 - 35 cas 19 13

Barra de Moraes 1

R = 1,7 34
(65%)

19  
(35%)

bone perforator : typology



bone perforator : arterial vascularization
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bone perforator : arterial vascularization
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bone perforator : arterial vascularization

multiples  
feeder  hole

inf. genicular arteries
+ tibial ANT + tibial POST

+ fibular arteries

PERIOSTEUM

youngorthopod.blogspot.com



• 3 arterial networks 
− nutrient artery
− metaphyseal arteries
− periosteal arteries

• multiples arterial connexions
>> numerous transcortical holes

• parallel path of the veins
>> many physiological "bone
perforator" 

Blood supply of long bones - bloginonline.com

bone perforator : arterial vascularization



bone perforator : clinical aspect

location

− in my practice, always on the 
anteromedial side of the middle 
1/3 of the tibia

− Ramelet study 
all patients with VV ou skin 
changes of the medial aspect of the 
tibia



bone perforator : duplex investigation
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− venous dilatations on the 
anteromedial side of the tibia 

− cortical defect

− "reflux" through this cortical hole



bone perforator : duplex investigation

3 US criteria

− venous dilatations on the 
anteromedial side of the tibia 
above and below the cortical bone

− cortical defect

− "reflux" through this cortical hole



bone perforator : radiological image
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bone perforator : pathogenesis
1 - CENTROMEDULLAR a.
= main artery

>> main bone venous drainage 
= CENTROMEDULLAR v.

2 - this vascular pedicle goes
through a hole located at the 
POSTERIOR face of the middle 1/3 of 
the tibia

but the main clinical expression is on 
the MEDIAL side of the tibia

probably communication 
beetween periostal & nutrient v.



Why intraosseaous venous drainage is not done by the main vein ???

bone perforator : pathogenesis



bone perforator : pathogenesis

• congenital malformations

− absence of the posterior main 
feeder  hole 

− hypo or agenesis of the nutrient 
vein 

>> interruption of the drainage 
of the nutrient vein



bone perforator : pathogenesis

• a trauma

− local trauma 
>>  closing the feeder hole

− diaphyseal fracture

>> interruption of the drainage 
of the nutrient vein



bone perforator : pathogenesis

• a trauma

− local trauma 
>>  closing the feeder hole

− diaphyseal fracture

>> interruption of the drainage 
of the nutrient vein

• but major traumatism of the leg in 
only 6/34 legs  (12%)

Ramelet AA . Phlebology 2016 ; 32 : 241-8



bone perforator : pathogenesis

• hyperpressure in the nutrient vein
secondary to
primitive or post-thrombotic reflux 
in the posterior tibial vein 
or more general venous insufficiency 



bone perforator : pathogenesis

• hyperpressure in the nutrient vein
secondary to
primitive or post-thrombotic reflux 
in the posterior tibial vein 
or more general venous insufficiency 

• but incompetent posterior tibial vein 
in only 3/35 legs (9%)

Ramelet AA . Phlebology 2016 ; 32 : 241-8



bone perforator : pathogenesis

why this pathology is only located in the tibia ?

• role of hydrostatic pressure ?

• role of mechanical stress ?



bone perforator : conclusion

• bone perforators are physiological

• PATHOLOGICAL BONE PERFORATORS
are the expression of anomalous intraosseous venous 
drainage

• no certainty about the mechanism - probable several 
possible causes  +/- associated

• ultrasound diagnosis is easy




