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St.Petersburg



•Founded by Peter the Great in 

1703

St.Petersburg

•1712-1918 – the capital of 

Russia

•Population - 5 300 000 (2017)

•SPb is important economical, 

scientific and cultural center of 

Russia

•Historical center of SPb was 

included into the list of 

UNESCO World Heritage Sites

•700 big and 20.000 smaller are 

SPb industrial basis



St.Petersburg is beautiful in winter time as 

well… 



13 professors

101 MD, PhD

About 1200 employees

210 orthopedic surgeons

112 scientific employees

R.R. Vreden Russian Research Institute of 

Traumatology and Orthopedics
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http://spbu.ru

Leonid Solomin

Vreden RRITO

SPb State University

AO Principles Based Long Bone 

Defect Classification (LBDC)

Main options for long-bone defects 
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Defects we meet often



Defect types that are



“A classification is useful only if it 

considers the severity of the bone lesion 

and serves as a basis for treatment and 

for evaluation of the results.”

Maurice E Müller, 

1988



Method-based LBDC

Shevtsov V.I. et al., 1996
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Method-based LBDC
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AORI (Engh et al., 1997)
Clatworthy M. et al., 2003



Method-based LBDC

Shevtsov V.I. et al., 1996

AORI (Engh et al., 1997)
Clatworthy M. et al., 2003

Only for ExFix

Only for arthroplasty



Size-based LBDC

J. F. Keating et al., 2005



Size-based LBDC

Nikolaos G Lasanianos

et al., 2009



Size-based LBDC

Cyril Mauffrey et al., 2015



Size-based LBDC

- for which types of defects these 

classifications are?



Size-based LBDC

- for segmental! 

- for which types of defects these 

classifications are?



… but “6 cm defect” can be: 



… but “6 cm defect” can be: 

limited 



… but “6 cm defect” can be: 

shortening
limited 



… but “6 cm defect” can be: 

limited 
shortening contact with 

shortening 



… but “6 cm defect” can be: 

shortening

segmental

contact with 

shortening 
limited 



… but “6 cm defect” can be: 

shortening

segmental complete 

articular

contact with 

shortening 
limited 



Goals

• to know the basic terminology

• to know the principle of long bone defects 
classification  in accordance with the  AO 
principles

• to be able to classify the defects of long bones

• to be able to practically use the classification



Bone defect 

characterized by a loss of bone tissue as a result 

of injury or disease modifying the anatomical 

structure, physiology and function of bone

A.Barabash, 1995

Definition
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Definitions

•limited defect

•bone fragments have contact

•segmental defects (“defect-

diastase”)

•large

•subtotal

• …..

•epyphiseal

•metaphyseal

•diaphyseal

•combined



—

Bone

AO principles of classification

Segment Type Group



—

Bone

AO principles of classification

Segment Type Group



Types of long bones defects
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Types of long bones defects

A – limited defects

B – bone fragments have contact

C – bone fragments have no

contact (segmental defects,

“defect-diastase”)

D – complete articular defects



Types and groups of long bone defects

A – limited defects (<30%)
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Types and groups of long bone defects

A – limited defects (<30%)
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Types and groups of long bone defects

A – limited defects (<30%)

A1 – diaphyseal

A2 – metaphyseal

A3 – epyphiseal



B – bone fragments have

contact

Types and groups of long bone defects



B – bone fragments have

contact

Types and groups of long bone defects

B1 – full contact with the

anatomical shortening



B – bone fragments have

contact

Types and groups of long bone defects

B1 – full contact with the

anatomical shortening

B2 – limited contact without

anatomical shortening



B – bone fragments have

contact

Types and groups of long bone defects

B1 – full contact with the

anatomical shortening

B2 – limited contact without

anatomical shortening (“NU with

bone loss”)

B3 – limited contact with

anatomic shortening



C – bone fragments have

no contact (segmental

defects, “defect-diastase”)

Types and groups of long bone defects



C – bone fragments have

no contact (segmental

defects, “defect-diastase”)

Types and groups of long bone defects

C1 – segmental defects

without shortening
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C – bone fragments have

no contact (segmental

defects, “defect-diastase”)

Types and groups of long bone defects

C1 – segmental defects

without shortening

C2 – segmental defects with

shortening

C3 – subtotal defects



D – complete articular defects

Types and groups of long bone defects



D – complete articular defects

Types and groups of long bone defects

D1 – epiphyseal



D – complete articular defects

Types and groups of long bone defects

D1 – epiphyseal

D2 – epimethaphyseal



D – complete articular defects

Types and groups of long bone defects

D1 – epiphyseal

D2 – epimethaphyseal

D3 – epimethadiaphyseal



D – complete articular defects

Types and groups of long bone defects

D1 – epiphyseal

D2 – epimethaphyseal

D3 – epimethadiaphyseal

D4 – amputation



… let's try to classify:

—



… let's try to classify:

—4 2



… let's try to classify:
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… let's try to classify:

—4 2 C

A – limited defects

B – bone fragments have contact

C – bone fragments have no contact (segmental defects,

“defect-diastase”)

D – complete articular defects

C1 – segmental defects without shortening

C2 – segmental defects with shortening

C3 – subtotal defects



… let's try to classify:

—4 2 C 1

C1 – segmental defects without shortening

C2 – segmental defects with shortening

C3 – subtotal defects

A – limited defects

B – bone fragments have contact

C – bone fragments have no contact (segmental defects,

“defect-diastase”)

D – complete articular defects



… let's try to use!



Type A

A – limited defects (<20%)

A1 – diaphyseal

A2 – metaphyseal

A3 – epiphyseal



Grafting

Type A: Grafting

•autografts

by not blood-supplied grafts

•allografts

•biomaterials (decalcified bone matrix)

•synthetic bone substitutes

•biocomposites

A



Type A1.3: Splint transport



B – bone fragments have contact

Type B

B1 – full contact with the

anatomical shortening

B2 – limited contact without

anatomical shortening

B3 – limited contact with

anatomic shortening



Type B1: Monolocal distraction

M.A. Catagni



Type B1: Polylocal distraction

Automatic high fractional 

distractor

M.A. Catagni



Type B1: Lengthening over nail (LON)

… and LOP

Б.М. Корнилов



Type B1: LATN and LATP

T.Slongo



Albizza Nail
Fit-bone Nail ISKD Precise Nail

Type B1: Internal distractors



Use of internal distractor



Type B2: ExFix + grafting 



Type B2: ExFix + grafting 



Type B2: ExFix + grafting 



Type B2: ExFix + grafting 



Type B2: ExFix + grafting 



Type B3: ExFix + grafting or SEFaN



Type B3: ExFix + grafting or SEFaN



Type B3: ExFix + grafting or SEFaN



C – bone fragments have no

contact (segmental defects,

“defect-diastase”)

Type C

C1 – segmental defects

without shortening

C2 – segmental defects with

shortening

C3 – subtotal (large) defects



Grafting by free perfused grafts

Type C



Type C: Masquelet’s technique

Benjamin C. Taylor et al.



Type C: bone transport



Type C: transverse bone transport



Type C: fibula transport

M.Catagni



Type C: fibula transport



Type C: fibula transport



Type C: fibula transport



Type C: fibula transport



Type C3: Ilizarov reconstructions

Шевцов В.И. и др.



А.Лазарев, 2007

Type C: Prosthetics (by titanium cage)

Лазарев А.Ф., 2007



D – complete articular defects

Type D

D1 – epiphyseal

D2 – epimethaphyseal

D3 – epimethadiaphyseal

D4 – amputation



Type D: Arthroplasty

Prosthetics



Type D2: Reconstructive surgery



Type D3: BTON

Шевцов В.И. и др.

(DB1)



What we have not discussed ...

… but what so affects the choice of method



Deformation

+ Defect



→→→

Bone defect + soft tissues defect

A.Lerner



Bone defect + soft tissues defect + knee stiffness



AO principles based LBDC can provide:

• comparison of the effectiveness of different 
treatment options for each type and group of 
defects (1st step)

• selection of the best methods for each type and 
group of defects (2nd step)

• create the register of long bone defects 
(treatment)

Take-home message



Accepted



Accepted



A B2 B3

B1 C

D

Take-home message



Thank You!


