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Summary

Understanding dislocation variability in complex proximal femur fractures and the 
relationships with the pattern of fractures may play a crucial role in choosing the right type 
of implant. Comminution of the intertrochanteric area, incompetency of the lateral wall and 
trochanteric support are difficult to evaluate on plain X-rays and sometimes even in CT. 
Most of the complications belong to typical fracture patterns: A3 and so-called “reverse” 
A2 in AO classification. Cefalo Medullary Nails (CFN) may not be superior to Sliding Hip 
Screw plates (SHS) in peculiar type of fractures lacking lateral buttresses able to restrain 
the lateralization of the proximal head-neck fragment. Lateral trochanteric support and anti-
rotational device in the head-neck complex may reduce secondary dislocation, non union 
or hardware failure complications. In this paper, a correlation between osteo-synthesis and 
stability of the metal-bone construct is discussed.
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Lateral complex fractures

The most important criteria, beyond A2 and A3 AO classification, to qualify 
complex fractures are the comminution and/or dislocation of fragments that are 
able to compromise the stability of the hardware-bone construct.
Major complication rates are related to: peri- and intratrochanteric comminuted 
fractures, dislocation of the medial wall (including the lesser trochanter), weak 
lateral buttress, inter-fragmentary instability after reduction or irriducibility  1-3. 
These radiographic key points are often difficult to assess on standard Rx obtained 
in emergency 1.
AO A3, so called “inverse intertrochanteric” fractures present lateral wall 
incompetency. The great trochanter is often displaced and fracturated and the 
head-neck complex presents a poor contact with lateral proximal structures (great 
trochanter and lateral wall). Diaphyseal extension from the proximal fracture site 
adds even more instability and reduction problems to this type fractures (Fig. 1).

Problems with fixation and secondary displacement

Weight-bearing and antigravity movements can jeopardize the stability of the bone-
metal construct 1,4,5. There are primarily 3 types of solicitations over the construct 
concurring to a secondary dislocation:
1.	 Rotation of the head-neck complex: if the intertrochanteric area is commi-

nuted and there is a poor contact between head-neck fragment and lateral 
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structures, the rotation of the head-neck complex will 
increase the varus deformity and telescopage with im-
paction. The combination of rotational and axial solici-
tations will increase the risk of cut-in and cut-out of the 
dynamic cervical screw or blade. 

2.	 Lateral compaction: usually occurs when the intertrochanteric 
area is comminuted. A relative shortening of the femoral neck 
compacting the rhyme may be useful to stabilize the fracture 
site and to prevent stress failure over the implant, however an 
eccessive shortening (over 20 mm or 1/3 of the femoral neck) 
will change the lever of the medium gluteus, resulting in a 

Trendelemburg effect, and limping. Excessive lateral impac-
tion in early follow-up X-rays, arouses suspicions when the 
lateral trochanteric structures are disruped: it can lead to a pro-
gressive lateral translation, cut in and hardware failure.

3.	 Lateral shifting: it may occur when the entire lateral but-
tress of the proximal femur is interrupted and the intertro-
chanteric area is comminuted  1,2,4,6. Great trochanter and 
lateral wall result ineffective. The final effect is an exces-
sive lateral compaction with telescopage and sliding. High 
bending and torsional forces concentrate over the implant 
increasing the risk of hardware failure.

Figure 1. “Inverse” intertrochanteric fracture with dia-
physeal extension.

Figure 2. There is no fixation of the lateral structures. 
High stress forces are concentrated on the nail to pre-
vent secondary dislocation.

Figure 3. Areas in proximal femur related to implants 
(from Regazzoni et al., 2018, mod.) 1.
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Considerations on implants

Sliding hip screw plates (SHS) and cephalo-medullary nails 
(CMN) are widespread fixation systems for the treatment 
of proximal femoral fractures. Few (mainly nails) present 
a double screw fixation system in the neck-head area. Distal 
static or dynamic blockage is available in almost all CFN, 
while dynamic features of extramedullary systems rely only on 
proximal sliding screw(s). 
In the last 20 years, most orthopedic surgeons grew up 
discussing about superiority of CMN in the treatment of 
“unstable” lateral proxinal femoral fractures  2,4,6. While 
SHS plates usually do not provide any restrain in the upper 
trochanteric area, indeed the proximal intertrochanteric-
metaphyseal segment of a CMN acts as a buttress against the 
lateralization of the neck-head complex  1,2,4,6. However, the 
disruption of the trochanter, intertrochanteric area and lateral 
wall, may lead to an unpreventable lateral dislocation “around“ 
the nail.
For some SHS plates a proximal extension stabilizing as an 
external buttress the trochanter. Some pioneering systems 
with an extra-medullary plate connected to a CMN have been 
recently proposed 7.

Discussion and conclusions 

“Lateral complex” fractures of the proximal femur are at a high 
risk of complications. To prevent secondary dislocation some 
precautions have to be considered:
•	 to neutralize rotational dislocation of the head-neck frag-

ment, a double-barrel screw system in the may performs 
better than a single screw system. The role of anti-rotation-
al device – as far as useful to increase the rotational stabili-
ty – is still to be specified (eg. spiral blade – Synthes TM or 
u-blade – Stryker TM).

•	 CMNs act as a buttress in the intertrochanteric and meta-
physeal area, and as such are useful to prevent excessive 
telescoping and shortening 1-3, but, in case of intertrochan-
teric comminution and lateral buttress disruption, they may 
be ineffective.

•	 once trochanter dislocation and lateral wall are disrupted, 
an extramedullary plate support may be useful to reduce 
the lateral shifting of the head-neck complex. If the diaphy-
seal extension of the fracture involves the lateral wall at the 
transition between trochanter and diaphysis, reduction and 
fixation of the diaphyseal fragment reduces the possibility 
of lateral shifting. 
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Figure 4. Lateral sliding “z” effect and hardware failure 
in lateral structure breakage.


