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Author Year n pts. Malunion (> 5 °)

Lang GJ et al. 1995 38 84 %

Freedman EL et al. 1995 133 58 %

Tytherleigh-Strong GM et al. 1997 18 26 %

Former malunion rates

Conclusion: No nails for proximal tibial shaft fractures
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Most frequent displacement of proximal extraarticular tibial fractures
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 excentric muscle traction

 retroposition of the femur

 retroversion of the tibial plateau

Antecurve
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intact
periostium

ruptured
periostium

 lateral muscle traction

 medial periostal rupture

 lateral scar traction

Valgus

80% pedestrians vs.  cars 60 % severe soft tissue damage
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Direct reduction
 from outside with reduction  clamp (only in open fxs.)
 from inside with tip of the nail

Indirect reduction

 Joy-stick maneuvre
 Femur distractor
 Intermediate external fixation
 Intramedullar nail rotation
 Nail and transmedullary support screw

Main difficulty: persistant strong displacement forces
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���� operation40 J., male (1994)
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2nd operation (exchange nailing)
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16 femoral  and 21 tibial corrections (1982 to 1986) 
Open osteotomy, filling the gap with reaming debris

Complications:  3 deep infections 
1 persist. nonunions
5 loss of length after dynamization

Z Orthop Ihre Grenzgeb (1988) 126 (3): 326-33

Friedebold G, Kreusch-Brinker R (1988) 

Corrective osteotomy and interlocking nailing
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axial reduction in the frontal plane
by 

 slightly lateral entry 
 intramedullar nail rotation

by use of the Herzog bending

Axial correction of the tibia
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Axial correction in the frontal plane
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intramedullar
3-point fixation

3rd operation

Lateral entry and
IM rotation of

the nail
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Axiale correction in the sagittal plane

Setup of a dorsal artificial point of support
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An insufficient locking construct leads to secondary displacement

 Screw loosening

 Screw failure

 Free angulation of LS in hole of the nail

 Nail failure
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UTN
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TARGON
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ILN  fixation (Targon T) in 62 acute fractures

Loosening 3*
Nail breakage 1
Valgus malposition (> 5°) 2**
Antecurve (>5°) 3 ** or ***
Malrotation 2**
Deep infection 3

*     Pain, resolved by exchange nailing
**    Malposition due to false operative technique, resolved with the same nail

***   Malposition by undue indication (primary instability)

15 (24 %)

Screw breakage 0  !!
Nonunion 0  !!

5 (8 %)
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30 mm

18 mm

18 mm

Minimal length of the proximal  fragment in unstable 
proximal shaft fracture (double interlocking)

approx. 60 mm
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32  yrs.old pedestrian, displ. segmental fracture, ST damage CII 
(Tscherne) (a), postop view (b), prox. dynamization after 14 months 
(c), implant removal after 16 months. (d)
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52 yrs. old pedestrian (male), C2 type fracture

Axial malposition after nailing, correction with LISS plate
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Axial malposition after nailing, correction with the same nail

54 yrs. old pedestrian (female), C2 type fracture
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  intact fragment of tuberosity   a n d   condylar block
  two interlocking screw holes

Indispensable:
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Additional dorsal support of the
tibial head necessary.

New nails with 3-D interlocking
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New Nails

Expert Nail (Synthes) Targon TX (Aesculap)

  extremely proximal interlocking
  3-D screw arrangement
  angular stability
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w41

With courtesy
of P.M. Rommens

Fx. extension
into the joint
(= C-type fx.
of tibial head)
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w41

With courtesy
of P.M. Rommens
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segmental fracture

Unstable fixation with conventional nail
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Change to new nail, but still pronounced antecurve and increased slope!
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 +

Angular stability helps to safegard the new metaphyseal indications
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To keep axial reduction a strong fixation construct is needed

  direct (wall of the nail) and indirect support (support screw)

 strong dorsal condylar support by oblique locking screws

 axial stability of locking screws (angulation < 4 °)

To achieve axial reduction we use

 intramedullary nail rotation (frontal plane)

 transmedullary support screw (sagittal plan)

Minimal invasive technique of nailing is extremely attractive
for the treatment of metaphyseal fractures with high levels 
of soft tissue damage like proximal tibial fractures
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46 yrs. old male, direct trauma, 
ST damage CIII (Tscherne) (a), 
poor callus after 4 months  (b), 
distal  dynamization after 6 months
(c), spontanous strengthening of
the callus and complete healing
after 18 months. (d)
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Special screw design, 
doubled thread, easy start.

Angular stability of Targon TX


