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From complications to solutions … A cultural question ? 
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When ?

Who ? 

What ?

How to avoid complications ?   « 3D » way of meaning
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4 W 5 W 5 W 12 W 

At 6 months New procedure but … TOXIC SHOCK SYD At 9 months … At 1,5 year …

Complications ?   
Each surgeon should know that : 
Choosing your treatment mean choosing your complications 

Each of my patient is informed that : 
It’s not because he (she) has a problem… I have the solution

Complications after finger osteosynthesis

Which complications ?  Major (Reop) … or Minor 

How to treat them ! 

How to prevent them ? 
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Which Complications after finger osteosynthesis ?    Most frequent ... Minor complications : Pain & Stiffness
Minor malrotation / Cold sensitivity ! N= 87  

Injury : P1 = 100%  
Treatment : Screw= 47% >  K Wire = 37% > Plate = 16%  

Stiffness REOP !  26% N= 159  

Injury : P1 = 88%  D3&4 = 77% 
Treatment : Plate = 42% >  K Wire = 25% > Screw = 15%  

Stiffness REOP !  43% N= 32   Mini Fragment plate 

Von Kieseritzky et al J J Plast Surg Hand Surg. 2017  

Desaldeleer-Le Sant AS et al Hand Surg Rehabil. 2017 

Brei-Thoma P et al  Arch Orthop Trauma Surg. 2015 

Major complications : Non & Mal union

Rare but Reop ! 
Non union : Bone defect ? Smoking ? Poor fixation ? 

Mal union … In rotation        Serious … The Patient see it ! 

Major complications : Infection

Rare but Reop ! 

Infection   …
Injury : PIP joint = 100%  Treatment : Ex Fix …
30 % N=26  

20 % N=21 

Amputation … ? 

Ruland RT et al J Hand Surg Am. 2008 

Miao DY et al Zhongguo Gu Shang. 2015

Non Union :  infected ? Bone defect ? New fixation … Bone ? 

Mal union : osteotomy … at metacarpal bone
Intra articular mal union : cartilage or prosthesis

Infection : Masquelet technique 

How to treat them ! How to prevent them ? 
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Don‘t forget the Anatomy ...

P1 : Ovale, No extrinsec Muscle insertion (Plate)

P2 + P3 : Base = tendon insertion  

P1/ P2 = 2   

“Thumb P2 = D5 P1” 

P1  

Transverse / short oblique BUT CLOSED : Thomine …6 W 

Open / Unreduced : plate 

Long oblique : rotation / ORIF by … K Wire ! Threated / Screw

ORIF not OIF 

P2 fracture : ORIF by K Wire
Closed = Direct / Comminution 
Open = Saw - Short Oblique 
P2 : temporary arthrodesis of DIP 

Base of P2 : Dorsal fragment

Palmar dislocation  
External fixator ?  ORIF !  
Dorsal approach 
Temporary arthrodesis of PIP joint 3 weeks 

Base of P2 : Palmar fragment

Dorsal dislocation  
External fixator ?  (O)RIF ! 
Dorsal approach or percutaneous indirect fixation under traction 
Temporary arthrodesis of PIP joint 3 weeks 
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Base of P2 : Central impaction

External fixator   
ORIF ! 
Dorsal approach 
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PIP ORIF …Dorsal approach
Best view on PIP joint 
Tourniquet : 250 mmhg / 3 mn up 
Drape … for one finger
No involvement of extensor Tendon 

Fracture with bone defect : No bone Graft   

Grafting in Emergency ? 
High demanding technique 
Risk of infection: 50% 

Fracture with bone defect : Prosthesis
PIP joint bone defect (Head of P1) Fracture with bone defect : Masquelet ! 

2 steps 
Rigid fixation + Cement 
Induced membrane 
Cover extremities of bone + control volume and T° of PMMA

Immediate mobilization after 1rst step  
2nd step when soft tissue healing and function 
Autograft cancellous bone from distal radius (3 cc )
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Original article

Functional and radiographic evaluation of the treatment of
traumatic bone loss of the hand using the Masquelet technique

Évaluation fonctionnelle et radiographique du traitement des pertes de substance osseuses de la
main par la technique de Masquelet
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Abstract

This study was a retrospective evaluation of 18 patients with traumatic bone loss affecting the fingers, hand and wrist who were treated using the
induced-membrane technique. Sixteen men and two women, mean age 54 years (27–74) presented a hand injury including bone loss. Sixteen
patients were treated on an emergency basis and two following nonunion of their fractures. There were 13 cases of open fracture of the phalanx and
5 cases of metacarpal fractures. These patients were treated with debridement and the injuries were covered when necessary. To address the bone
loss, the first step of the induced-membrane technique involved placing a cement spacer (polymethylmethacrylate [PMMA]) without antibiotics in
the defect. During the second step, the cement spacer was removed and replaced by autologous cancellous bone graft. The graft was placed within
the biological tube left empty after removal of the cement. For each patient, bone union was assessed with radiographs and/or CT scan. Failure was
defined as nonunion at 1 year. In 16 patients, the fractures had healed after 4 months (1.5–12 months) on average. Two failures were noted (one
nonunion treated using a PIP prosthesis and one case of delayed union). Mobility of the fingers, evaluated using the Total Active Motion (TAM) was
1458 (758–2708). The Kapandji score reached 8 for the thumb. Grip strength reached 21 kg/F and pinch strength was 5 kg/F; these values were 50%
of those in the healthy hand. The induced-membrane technique is simple and can be used to treat traumatic bone loss in an emergency, thus
avoiding amputation and limb shortening, while preserving limb function. It provides immediate stability and allows early mobilization.
# 2016 SFCM. Published by Elsevier Masson SAS. All rights reserved.
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Résumé

Cette étude propose une évaluation rétrospective de 18 patients traités par la technique de la membrane induite devant une perte de substance
osseuse au niveau des doigts, de la main et du poignet. Seize hommes et deux femmes, d’âge moyen 54 ans (27–74) avaient présenté un
traumatisme avec perte de substance osseuse. Seize patients furent traités en urgence et deux patients furent opérés suite à des pseudarthroses. Il
existait 13 cas de fractures ouvertes des phalanges et 5 cas de fractures des métacarpiens. Ces patients furent traités par parage, couverture à la
demande, stabilisation osseuse et réalisation en urgence du premier temps de la technique de membrane induite avec la mise en place d’une
entretoise en ciment (polymère de méthylméthacrylate [PMMA]) sans antibiotiques, comblant la perte de substance. Lors du deuxième temps,
après l’ablation de l’entretoise en ciment, une autogreffe spongieuse permit de combler la perte de substance. Le greffon fut mis en place dans la
chambre biologique laissée vide après ablation du ciment. La consolidation put être appréciée pour chaque patient grâce à une évaluation
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Conclusion

Oblique = mal rotation ! 
Fracture “around” PIP : stiffness 
ORIF with plate fixation : associated with higher reoperation rate, 
but also used for the more complex fractures 
To promote immediate mobilization ? 
Ex fix … Infection …

Bone defect :  Reconstruction in emergency … by cement
DIP : keep simple

Choosing your treatment is choosing your TYPE of complication

Choosing your surgeon is choosing your NUMBER of complication


