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Chapter 3

3 Biomechanics of Distal Femur Fractures

I. Biomechanics of Bone

It is important to understand the practicability of biomechan-
ics and its application in our day-to-day practice when faced 
with such a fracture:

1. It correlates the mode of trauma to type and severity of 
the fracture and know its prognoses (forces applied).

2. To know the anatomical and physiologic age of the 
individual (stresses generated).

3. To know the location of impact (different endurance 
and fatigue potential of the bone).

4. Any underlying pathology or any previous impact (the 
effect of impact).

5. The manner in which it is stabilized (biological and 
mechanical strength to counteract the internal stresses 
till union).

 █ Mechanics of Normal Distal Femur Bone

When we talk about the biomechanics of the distal femur 
bone, the surrounding extra-articular structures such as the 
cartilage, muscles, and joint capsule as well as intra-articular 
menisci and ligaments undergo deformation likewise and 
similar rules apply.

It is worthwhile to understand a few key concepts that help 
us understand the various interactions that take place during 
the injury. They are briefly explained as follows: first is the 
force, though it has been explained by Newton’s second law 
we need to know whether it was high or low energy. Second 
is the stress, which is analogous with pressure but is gener-
ated from within, that is, dependent on the external force 

and inversely proportional to the cross sectional area. Third 
is the strain, which is the ratio of deformation postapplica-
tion of force (dL) to the original length (L) in the resting stage  
(Fig. 3.1).

Another component of biomechanics commonly encoun-
tered is of shearing, as in shear stress and shear strain. 
The principal difference between normal stress and shear 
stress is the direction of the force across a particular cross- 
sectional area. Normal stress force (ζ) is the resultant of the 
forces over a cross section in direction of shaft, but the shear 
stress (τ) is the resultant of stress force tangent to the shaft  
(Fig. 3.2). Similarly normal strain (ε) is the ratio of the increase 
in length upon a length at rest, while shear strain (γ) would 
be demonstrated by means of a tangential force applied 
across a rectangle that eventually transforms in a parallelo-
gram where the angle θ is the deformation and the reduction 
in height is the deformation (Fig. 3.3).

 Fig. 3.1   Strain under the influence of tensile forces 
creating a lengthening of the bone segment.
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It is important to evaluate the strength of a bone or frac-
ture treatment method for simple, well-defined loads, 
although bones are typically subjected to a variety of complex 
loads (Fig. 3.4). Three types of loading are typically consid-
ered in laboratory experiments: axial, bending, and torsion  
(Figs. 3.5–3.7). For each load case, the behavior of the struc-
ture is described by a rigidity term that is a combination of 
both material stiffness (represented by a modulus) and a geo-
metric factor (area or moment of inertia).

Rigidity = Material stiffness (modulus) + Geometric factor 
(moment/area of inertia)

Axial rigidity = Cross-sectional area × stiffness (elasticity 
modulus)

Bending rigidity = Area moment of inertia × stiffness (elas-
tic modulus)

Torsional rigidity = Polar moment of inertia × stiffness 
(shear modulus)

When we refer to mechanism of loading, it is referred to 
tension when forces are pulled apart. Other deforming forces 
exist under compression, bending, shear, torsion, and com-
bined loading (Fig. 3.8).

F2

F2

F

Shear stress

F1

F1

A Shear stress = F1-F2/A
F = F1 − F2

F3

F4

L

T

30 degree

60 degree

Stress

Strain

 Fig. 3.2   This image shows the shear stress. However, if the same 
force were parallel to the shaft instead of perpendicular, 
it would have been normal stress.

 Fig. 3.4   This image shows the result of application of stress in 
an increasing order and resulting deformation that takes 
place in different parts of the bone.
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 Fig. 3.3   Shearing strain signifies application of the sliding force 
over a rectangle, resulting in deformation and final 
conversion into a parallelogram and reduction in height.
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 █ Load to Failure
A body is always subjected to routine stresses of differ-
ent amplitudes that differ with the level of activity at every 
moment. Thus, in the laboratory, before using an implant in 
vitro, it is essential to know its strength and toughness. The 
estimated maximum strength of the implant is defined ini-
tially; then tensile forces are applied to create the maximal 
amplitude of tensile stress (always remember, forces are 
applied and stresses are generated), which is little less than 
maximum strength and then the number of cycles of tensile 
forces to failure is noted and recorded.

 █ Endurance Limit
Different amplitudes of forces are applied in different manners 
(e.g., tensile, compressive), individually tested, and ampli-
tudes of stresses are noted along with the number of cycles 
to failure. The minimum stress level generated is taken into 
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 Fig. 3.6   Bending rigidity shown by four-point bending.

 Fig. 3.7   Concept of torsion explained.

P

P

A L2L1

 Fig. 3.5   Axial rigidity explained by deformation to dumbbell 
deformation in tension.
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 Fig. 3.8   This image shows different patterns of 
deforming forces, which a bone may 
undergo during trauma.
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consideration and is labeled as the endurance, that any stress 
generated below this would be nullified despite the number 
of cycles in that particular manner.

 █ Biology of Bone
Micromotion has been shown to aid healing. Rigid fixation 
may lead to delayed healing, bone atrophy, and a lack of exter-
nal stimuli necessary for the healing process.1 Although gross 
motion between two or more bone fragments usually leads to 
nonunion and fibrocartilage tissue formation, there is a low 
level of displacement (micromotion) that appears advanta-
geous to healing by providing a mechanical signal that stimu-
lates the biological repair processes. The amount of local strain 
in the healing region (change in length divided by the original 
length) seems to determine the nature of the tissues formed 
(e.g., fibrocartilage or bone). Concern also exists regarding 
the process of stress shielding that occurs when the fixation 
device carries most or all of the mechanical load, and thus by 
Wolff’s law, promotes localized osseous resorption as a result 
of the resultant unloading of the bone around the device. This 
is often referred to as load bearing versus load sharing.

Bone healing in the presence of a gap with minimal move-
ment passes through several stages of repair with a con-
comitant increase in mechanical strength as mineralization 
increases: hematoma and inflammation, callus formation, 
replacement by woven bone, and finally remodeling into 
the lamellar or trabecular bone. Callus both periosteally and 
endosteally enlarges the diameter of the bone at the frac-
ture site. Although callus is less strong and stiff than natural 
bone, this increased diameter can increase stiffness in bend-
ing and torsion at the fracture site as a result of the increased 
moments of inertia. Direct bone apposition by compression 
with rigid fixation, in which the initial repair stages are elimi-
nated or minimized, heals by a remodeling process and can 
take longer because vascularity must be reestablished.

 █ Finite-Element Analysis
This method is a powerful engineering modeling tool that 
is routinely used to investigate complex structures subject 
to varied loads and supports. The method involves forming 
a mathematical model of the bone from small elements of 
simple geometry (such as bricks or tetrahedrons). The mate-
rial properties of each element are specified along with the 
applied loads and support conditions. The model is then ana-
lyzed by a computer to predict the deformations and stresses 
within the structure (Fig. 3.9). Thus, the behavior of the bone 
at both the material and structural levels can be investigated 
using the finite-element method. The finite element method 
allows parametric investigation of material properties, geom-
etry, and loading conditions, and has been applied in many 
orthopaedic biomechanical analyses.2 Several applications of 
the finite-element method in orthopaedic biomechanics are 
discussed in this chapter. In particular, the finite-element 
method is being developed as a useful method for under-
standing and predicting fracture risk and for simulating bone 
remodeling under a range of conditions.

 █ Hoffa’s Fracture Biomechanics
Reduction of fracture should be performed as soon as possi-
ble as a delay may give rise to a difficult manipulation, espe-
cially if the fragment has part of the cruciate insertion and 
the ligament is torn longitudinally into the two bundles. The 
technique of manipulation is through a Schanz screw on the 
outer surface as the joystick and pelvis reduction clamps. The 
fracture may be either along the line of the posterior cortex of 
the femur or may be anterior or posterior to it. Out of these, 
the fracture in continuity with the posterior femur condyle 
and oblique fracture have soft tissue attached to it; thus 
they have better outcomes and less chances of nonunions or 
osteonecrosis.
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II. Biomechanics of Implant

Before discussing the implants, we come across different con-
cepts time and again. Such information, even though easily 
explained, may be easily forgotten as we do not encoun-
ter them in day-to-day life. Some of them are explained as 
follows:

Stiffness and rigidity: The extent to which a material resists 
deformation.

Toughness: The extent to which the material absorbs energy 
and plastically deforms without fracturing.

Resilience: The extent to which a material springs back to 
original shape.

Stability: Degree of resistance to sudden change.
Before actually assessing the mechanics of an implant, it 

is of paramount importance to note the underlying quality 

of the bone. All bones are evaluated for bone mineral density 
(BMD) by dual-energy X-ray absorption (DEXA) scanning. 
The specimens are put in a plastic box filled with water to 
a level just covering the condyles. The water acts as a soft-
tissue substitute around the stripped cadaver bone. Scanning 
of the distal third of the bone is performed, and the BMD of a  
16.5 × 16.5-mm rectangle 15 mm above the condylar notch of 
the femur is analyzed.

However, some believe that DEXA scanner measures BMD 
of the bone in relation to the surrounding medium. In ret-
rospect, when measuring the BMD of the specimen, we will 
now prefer not to put the specimen in a plastic box filled with 
water. Higher values would have been obtained having air 
as the surrounding medium, and measurements of 0 g/cm2 
would have been avoided. Most importantly, translating this 
study results to clinical practice must be done with caution 
because of the lack of biologic variables in a laboratory setting 
that are present in a clinical situation.

 █ Implant Biomechanics

Historically, treatment failures have been relatively common, 
and complication rates have been high for these injuries.3–7 
Early attempts at open anatomic reduction and rigid inter-
nal fixation with traditional plates had significant problems, 
with delayed or nonunion occurring in 29 to 38% of fractures8 
and infection rates of 7 to 20%.9,10 In the race of the implant to 
be used in the distal femur less-invasive stabilization system 
(LISS) plate has demonstrated superior stability than other 
devices such as angled blade plates (ABP) and retrograde nails 
(0.1–0.3). Recently, LISS was developed with the rationale of 
combining the biologic advantages of a minimally invasive 
insertion technique with the mechanical advantages of a mul-
tiple fixed-angle device. Previous studies have demonstrated 
successful early results and relatively low complication rates, 
using this treatment method for fractures of the distal femur 
(0.4–0.6).

 Fig. 3.9   Infinite element analysis of the distal femur is shown.
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Biomechanics studies are done on either of the following:
1. Cadavers
2. Cadaver bones
3. Synthetic bones

 █ Surgical Factors

Many factors determine the optimal fixation method for a spe-
cific fracture application. First are mechanical considerations, 
specifically the types (tension and/or torsion) and magnitude 
of forces to which the fixation will be subjected and whether 
these forces will be cyclic, requiring strength of fixation for 
possible device fatigue. The second factor is the bone quality, 
which determines the strength available to support the final 
fixation device. Other factors may be related to the surgical 
procedure itself, for example, the exposure (possible scarring 
and vascular compromise), the possibility of the device fit-
ting adequately within the soft tissues, and if neurovascular 
structures are at risk. The nature of the original injury and the 
amount of soft tissue also determine treatment.

Evaluation of fixation strength can be accomplished by 
laboratory testing of actual implants in cadaver bone. One 
difficulty of such testing is inadequately simulating in the 
test model the complex in vivo, cyclic forces on the device. 
Another difficulty is in simulating the biological repair pro-
cesses that would act to stabilize the fixation over time. 
Cadaver studies also can determine the anatomical structures 
at risk. Computer modeling such as finite-element analysis 
can be used as an initial method to evaluate fixation meth-
ods and device designs, but it requires quantified parameters 
of bone modulus and strength, which may be lacking for an 
exact solution. 

Clinical trials are the other major methods used to evalu-
ate the efficacy of a particular fixation method. Care must be 
taken to adopt the appropriate techniques to quantify data 
and design the trial (number of patients, adequate follow-up) 
so that a number of variables can be properly analyzed and a 
proper statistical significance be determined.

There is always a heated debate over the usage of different  
implants in a particular fracture for a particular patient as 
to which is more biomechanically superior, and finally the 
surgeon ends up placing the implant that he/she is comfort-
able with. The main aspects that we take into consideration 
on a general basis for implant selection is the stiffness of the 
implant and the interfragmentary motion.11–16

There is a controversy regarding the optimal amount of 
movement biomechanically between the fragments of the 
distal femur. Movement in axial manner to an extent is ben-
eficial; however, it should be in the range of 0.15 to 0.34 mm  
between fragments.17 Goodship and Kenwright in their report18 
allowed interfragmentary movement up to 1 mm. Shear move-
ments taking place in the planes parallel to the fracture gap 
reduce the strength of the forming callus19 and should be sig-
nificantly lower in comparison to the movement taking place 
relative to the axis perpendicular to the fracture gap.

In a particular study,10 1-cm gap fracture model, the LISS, 
ABP, and retrograde intramedullary nail (IMN) offer sufficient 
torsional stability and proximal fixation that withstands axial 
loading without failing. Compared with the ABP and IMN, the 
LISS provides improved distal fixation in osteoporotic bone as 
demonstrated by higher axial loads and energy to failure and 
a lower incidence of loss of distal fixation at the expense of 
more displacement at the fracture site. Several biomechanical 
studies compared conventional fixed-angle implants (non-
locking plates) with locking plates in supracondylar (ASIF/OTA 
A3) fracture models. Marti et al21 compared the LISS plate with 
unicortical locking screws to the dynamic condylar screw and 
condylar buttress plate in axial loading and cyclic axial load-
ing to failure in a cadaveric 1-cm fracture gap model. The LISS 
had more reversible deformation when compared with the 
other two constructs, which they attributed to the titanium 
composition and the unicortical screws.21

Zlowodzki et al compared the LISS plate with unicortical 
locking screws to the 95-degree blade plate in axial, torsional, 
and cyclic axial loading in a cadaveric 1-cm fracture gap model. 
The blade plate was significantly stiffer in torsion. However, 
the LISS plate had significantly less permanent deformation 
under cyclic axial loading. Therefore, it appeared that the LISS 
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provides improved distal fixation in osteoporotic bones. In a 
4-cm fracture gap model in high bone density cadaveric speci-
mens, no significant difference was found between the LISS 
plate with unicortical locking screws and the ABP for axial 
load to failure, but the LISS plate had significantly less axial 
stiffness .

Higgins et al22 compared the locking compression plate 
(LCP), with distal locking screw fixation and bicortical locking 
and nonlocking diaphyseal fixation, to the ABP in axial load 
to failure and cyclic axial loading in a cadaveric 1-cm fracture 
gap model. The locking construct had a significantly higher 
load to failure and less permanent deformation with cyclic 
loading. All these studies reveal that locking plates with uni-
cortical or bicortical diaphyseal fixation have adequate axial 
stiffness but more flexibility when compared with conven-
tional fixed-angle implants. Although they have less torsional 
stiffness, the studies that evaluated torsional stiffness demon-
strated that the distal fixation in locked implants is typically 
maintained, while conventional fixed-angle implants have 
a higher rate of distal cutout from the femoral condyles. In 
complex fractures of the distal femur with a deficient medial 
cortical buttress, stability may not be achieved with a lateral 
condylar buttress plate alone. When collapse of the distal 
fragment into varus angulation is noted intraoperatively, with 
the axis of rotation being the junction of the distal screws and 
the plate, additional stabilization with a medial plate and a 
bone graft from the iliac crest should be applied.23

Kenneth et al, in their biomechanics experiment on syn-
thetic bone, tested polyaxial plate construct using titanium 
plates with noncannulated screws used in the noncontact 
bridging (NCB) mode, and concluded that most of the failures 
of the plate bone constructs occur at the level of the meta-
physeal fracture rather than at the level of the plate or the 
screws. They also concluded that the quality of bone and the 
material of the construct too significantly affected the ability 
of the plate bone construct in withstanding any type of load.24 
Titanium LISS plate fixation has greater reversible deforma-
tion and higher maximum load to failure than stainless steel 
plates.25

In a biomechanical study done, the NCB polyaxial locking 
plate (Zimmer) and the POLYAX plate (DePuy) were compared 
with a fixed-angle LISS (Synthes), showing that there was no 
difference in stiffness, load to failure, or peak force between 
the LISS plate and the NCB plate.26 However, the manner in 
which each of them gave way differed among the constructs. 
The NCB plate construct failure was a lateral condyle fracture 
extending from the distal posterior screw down into the joint. 
In contrast, the LISS (control) and POLYAX plates failed by 
plastic deformation of the plate, in a similar fashion to that 
described by Zlowodzki et al.26,27 It was observed that the NCB 
plate did not contour as well to the synthetic bone, causing the 
posterior portion of the plate to lie slightly off of the bone. It 
is possible that the different mode of failure in the NCB design 
may be related to its increased stiffness in combination with 
its offset position on the bone.

Haidukewych et al have reported a clinical advantage for 
polyaxial locking plates over fixed-angle devices, resulting 
from their ability to avoid obstacles to fixation that would be 
otherwise unavoidable. However, the polyaxial screw relies 
on friction from hoop stresses in the variable angle bushing 
or friction-fit two-piece screw (rather than a direct threaded 
attachment), resulting in less resistance to bending forces.11,12 
Therefore, the potential exists for a trade-off between clinical 
versatility and construct strength. However, it is not known 
whether this decreased strength is of a magnitude sufficient 
to adversely affect clinical fracture treatment outcome. Distal 
femur LCP, if used in a fixed angle mode, may sometimes be 
limited  in  its clinical applicability.26–28

LCP is not a panacea. Although indirect reduction tech-
niques disrupt soft tissues less and have been used success-
fully in the distal femur,29,30 this technique does not guarantee 
union nor does it prevent hardware failure. Causes of failure 
of LCP in practice may be due to the following reasons:

1. Early weightbearing in the presence of nonunion or 
delayed union. 

2. Poor placement of the LISS plate was the main cause 
for failure in various series. Carefully image the lateral 
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femur to make sure that the plate is placed accurately 
on the femur. The anterior bow in the LISS plate may 
not match anterior bow of the femur. Obtaining a good 
lateral fluoroscopic image is difficult, and, in fact, early 
studies with the LISS plate required production of a dif-
ferent external guide because of the inability to obtain 
a lateral image.31 It is possible to miss the entire fem-
oral cortex with the shaft screws and not realize, if a 
good lateral image is unavailable.

Some authors use as few as three shaft screws,32 whereas 
others recommend a minimum of five screws.33

More importantly, callus both periosteally and endosteally 
enlarges the diameter of the bone at the fracture site. Although 
callus is less strong and stiff than mature bone, this increased 
diameter can increase stiffness in bending and torsion at the 
fracture site as a result of the increased moments of inertia.  
On the other hand, increased rigidity of the plate bone con-
struct may prolong bone healing, giving rise to delayed 
union, atrophic nonunion and diminished vascularity,34,35 and 
eventually implant failure. Several studies were designed to 
develop strategies to make the construct more elastic to cause 
dynamization at fracture site. Axial dynamization of 0.1 mm 
delivered more than three times stronger and two times faster 
healing compared with rigid fixation.36

Because of inherent rigidity of the locking plate, there is 
a deficit in callus formation around the fracture site. Several 
attempts were made to solve this issue and cause movement 
at the site of proximal cortex:

1. By plate application in noncompressive mode (sub-
muscular fashion).

2. Spanning of the plate to thrice the size of fracture and 
eight times in a tranverse fracture, thereby increasing 
the length of the plate (plate-span ratio).

3. Locking of only 50% of all the hole in the proximal 
(screw hole density).

4. Using cortical screws instead of locking screws in the 
combi holes proximal to the fracture site.

Recently the concept of far cortical locking (FCL) screws has 
been advanced, in which either:

1. Proximal holes are overdrilled so as to create space 
for micromotion to occur on axial loading, leading to 
callus formation along the near cortex.38,39 This concept 
has been proven in human24 as well as animal studies.40

2. On the other hand, some manufacturers have created 
proximal slots to fulfil the same purpose.41

Both these newer strategies provide micromotion near the 
cortices and induce callus formation.

Biomechanically a properly done lateral locking plate 
should restore the medial cortex and create sufficient ten-
sion, thereby creating a load sharing instead of load bearing 
environment.42

The surgeon can choose the stiffness or flexibility of fixa-
tion construct by controlling implant stiffness for fracture 
pattern in a given patient. This is called stress modulation. The 
surgeon should attempt to provide stable fixation on one hand 
(allowing physiologic loading) and provide flexibility for ade-
quate fracture micromotion and resultant callus formation on 
the other hand. Delayed union and nonunion following distal 
femoral platting is frequently the result of a construct that is 
stiff. The surgeon can control the following implant factors: 
plate length, screw hole ratio, locking or nonlocking screws, 
unicortical or bicortical or far distal cortex screws to modulate 
stiffness in the fixation construct. Plates of pure titanium or 
titanium alloy have improved fatigue strength and decrease 
stiffness.

Anterior thigh pain has been shown to correlate with end 
plate stiffness that may occur due to locking screw in the ter-
minal plate hole in a stainless steel plate. In addition, increased 
risk of periplate fracture in osteoporotic bone has been shown 
to be related to end hole locking. Hence, use of nonlocking 
end hole screws reduces the risk of periplate fracture. Also, 
placing a locking screw close to the fracture decreases the 
working length and increases the stiffness of the plate con-
struct and may lead to an increased risk of nonunion. Screw 
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hole insert may be used to modulate stiffness while prevent-
ing premature plate failure through the hole in the plate. FCL 
screws have been suggested to encourage callus formation 
in the near cortex by increasing micromotion and reducing 
construct stiffness. Prevention of premature fixation failure 
in bridge plate applications can be done by modulating con-
struct stiffness by the use of well-spaced screws in long plates. 
Recommendation of hole screw ratio of 50% and 4 bicortical 
screws is adequate. It is not advisable to have screws crossing 
the fracture site unless the lag screw principle with a neutral-
izing the plate is used for a simple fracture. The most impor-
tant screw in the diaphyseal segment is the distal most screw 
(screw near the fracture site), which decides the working 
length and stiffness of the implant.

 █ Retrograde Interlocking Nail

It is indicated for extra- as well as intra-articular fractures; 
however, the fixation with a nail is not adequate for a com-
plex articular injury. The interlocking nail may be associated 
with complications such as knee stiffness, infection, patel-
lofemoral pain, and synovial metalloses.43–45 Some studies 
have reported a cartilage growth over the joint when nail is 
proud up to 1 mm in the notch.46 However, patella-articular 
cartilage destruction always remains a risk during the usage 
of reamers.

 █ Antegrade Nailing
Currently cephalomedullary implants are in vogue. Antegrade 
interlocking nailing avoids these complications. As the canal 
at the metaphyseal diaphyseal junction widens suddenly, the 
nail is stabilized by multiple, multidirectional locking bolts 
at the distal end. Solid intramedullary reamed unreamed  
systems (SIRUS) is predominantly utilized for distal femur 
fixation. It has slot options of five screws proximally and four 
bolts distally.

 █ Retrograde Intramedullary Nailing
Most retrograde nails for fracture of the distal femur avail-
able today have interlocking screws that can be locked to the 
nail. This creates fixed-angle device that is especially helpful 
in osteoporotic bone and in fractures with short condylar seg-
ment. The retrograde femoral nail is potentially load-bearing 
implant as it is placed centrally. As compared with plates, less 
bending forces are present after fixing with the nail. The sur-
geon should be aware of the design details of each nail, espe-
cially distal screw trajectory.

A long nail prevents stress fracture of the nail tip, increases 
fractures stability due to isthmal fit, and increases the work-
ing length of the nail, thereby increasing micromotion at the 
fracture site, which helps in fracture healing. To reduce the 
canal diameter of the metaphysis in the distal femur, blocking 
screws may be used preferably in the distal segment, on the 
concave side of the expected deformity. When fewer distal 
locking screws are possible, blocking screws may be added to 
increase the stability by holding the nail captive.

Two proximal anteroposterior screws are used in osteo-
porotic or comminuted fractures.

The strength of the retrograde IMN construct depends on 
the orientation, the number, and the purchase of the distal 
locking screws. Nails using fixed-angle locking screws show 
less evidence of fracture collapse and angular displacement. 
Placement of multiplanar, multiple distal screws improves 
construct stiffness and reduces micromotion. Wahnert et al 
observed that four distal interlocking screws demonstrated 
the best torsional and axial stability. Considering that the IMN 
stability is dependent on the number, location, and purchase 
of the distal locking screws, one should consider a lock plate 
in situations of comminution of the articular surface or in a 
fracture with a short distal fragment. However, there is no evi-
dence that this biomechanical difference proves superiority of 
lock plate over IMN in clinical practice, and both implants give 
adequate torsional and axial stability.
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 █ Hoffa’s Fracture Fixation

Articular fixation is done most commonly with either 4- or 
5-mm cannulated cancellous screws in an interfragmentary 
manner. At least two parallel screws must be used to prevent 
rotation of the fragment in a manner, perpendicular to the 
fracture, from anterior to posterior. Special circumstances and 
encountering challenges include the following:

1. If screws need to be inserted through articular sur-
faces, use 2.7 mm/4 mm Herbert screws or counter-
sunk 4-mm malleolar screws.

2. Mild comminution: Overcompression is avoided to pre-
vent shear.

3. Severe comminution or large piece: Small plates are 
used for buttressing.

4. If small fragment posteriorly, Posterior approach +  
posterior to anterior screws may be necessary.

 █ Conclusion

Thus a thorough knowledge of the biomechanics of the 
bone and of the implant is mandatory to ensure a successful 
result. The methods of stress modulation in plate synthesis, 
the use of multiple, multiplanar, distal locking screws in the 
retrograde femoral interlocking nail, to reduce the chances 
of implant failure and nonunion of the fracture should be 
kept in mind while planning fixation of the fractures of the  
distal femur.
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