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Abstract 

A distal femoral fracture is one of the challenging injuries to orthopaedic surgeons. Operative treatment has been the 

mainstay to obtain early mobilization of patients. Traditionally, stabilization has been achieved with open reduction using 

several kinds of plates. However, this conventional technique is not a biologic method; it requires large exposure, with its 

related risk of soft tissue damage, promoting devascularization of bone fragments and compromising fracture healing. [15] 

Based on above findings the present study was planned to study patient with distal femur fracture including both 

supracondylar fracture operated with retrograde femoral nail to evaluate the pre and post-surgical outcomes. 

The present study was planned in Department of Orthopaedic, Sri Krishna Medical College and Hospital (SKMCH), 

Muzaffarpur, Bihar, from jan 2018 to December 2018. Total 650 bone injuries were reported in the hospital. From that 15 

cases of the supracondylar Fracture Femur were evaluated in the present study. 

The data generated from the present study concludes that retrograde intramedullary supracondylar nail is a good fixation 

system for the distal third femoral fractures, particularly the extra-articular type. The operative time is lessened with 

decrease in blood loss. Distal screw related local symptoms is a common problem, and is related to the implant and 

technique. Early surgery, closed reduction, at least two screws in each fragment, and early post-operative knee mobilisation 

are essential for good union, and good knee range of motion. 
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Introduction: 

Supracondylar femur fractures are becoming more 
common as the population ages. These fractures 
usually occur in elderly patients with multiple 
comorbidities and osteoporotic bone; thus, a high 
rate of complications exists. The goal in treating 
supracondylar femur fractures, as in treating any 
periarticular fracture in a weightbearing bone, is 
restoration of a stable limb for functional, pain-free 
ambulation. Initially, fixation and, finally, healing of 
the bone restores stability. Maintaining anatomic 
alignment and length and preventing stiffness restore 
function. Avoiding arthritis, which requires 
restoration of anatomic congruent joint surfaces and 
maintaining the normal mechanical axis of the limb, 
prevents pain. Supracondylar femur fractures require 
anatomically stable internal fixation for best results. 
Historically, traction achieved adequate results for 
the treatment of these fractures; however, the 

outcomes probably would not be considered 
acceptable today. Maintaining leg length and 
preventing varus malalignment is difficult with 
traction. Although surgical risks were avoided, the 
patient was exposed to the risks of prolonged 
bedrest, including pulmonary complications, deep 
venous thrombosis, pressure injuries, disuse 
osteoporosis, and generalized muscle atrophy and 
deconditioning. [1] 

All current authors agree that the best results are 
now achieved with operative methods. [2]  
Involvement of the articular surface demands a 
congruent anatomic reduction to prevent or minimize 
posttraumatic arthritis and provide bone stock for 
later knee replacement or fusion. [3, 4] 

Severe comminution often requires fixation of 
multiple independent fragments with one device to 
minimize soft-tissue damage. [5] Severely 
comminuted distal femur fractures are especially 
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hard to treat properly. Obtaining adequate fixation 
may be technically challenging, especially when 
multiple fragments are present. The significant forces 
applied to this area, even during restricted patient 
activities, require a strong implant; however, fixation 
is difficult because of the wide canal, the thin cortex, 
and the relatively poor bone quality of the distal 
femur. [6] 

Most surgical failures are caused by inadequate 
fixation of fracture fragments. Each device has 
limitations, and no implant can stabilize every 
fracture type; however, for best results, the device 
chosen must provide fixation rigid enough for early 
motion.  If comminution and the fracture pattern 
compromise the use of an implant, the surgeon 
should be flexible and choose the device that fits 
best. Supracondylar femur fractures that occur after 
total knee replacement are also more difficult to 
treat adequately because the knee replacement 
prosthesis can interfere with fixation implants. [7] 

The distal femur is funnel-shaped, and the area 
where the stronger diaphyseal bone meets the 
thinner and weaker metaphyseal bone is prone to 
fracture with direct or indirect trauma. The surgeon 
needs to be aware of the shape of the bone when 
planning surgery so that the implant matches the 
bone. The approach to the thigh is a standard lateral 
one, with an incision through the fascia lata and 
access to the bone along the intermuscular septum 
under the vastus lateralis. The femoral artery is 
medial; other neurovascular structures are posterior 
and thus should not be encountered during surgery. 

Supracondylar femur fractures usually occur as a 
result of low-energy trauma in osteoporotic bone in 
elderly persons or high-energy trauma in young 
patients. Fractures proximal to knee replacements 
may be caused by notching of the anterior cortex 
when the surgeon placed the prosthesis or may be 
secondary to the stress riser effect of the interface 
between the rigid metal and soft bone. [8, 9] The 
treating physician must also be aware of the potential 
for pathologic fractures through metastatic lesions or 
primary bone tumors in this area. 

With stable fixation, anatomic alignment, and 
restoration of intra-articular congruency, most 
patients do well. The more comminuted the fracture 
and the poorer the quality of bone, fixation, or 
reduction, the worse the prognosis. Severe 
comminuted type C3 fractures are expected to 
develop significant stiffness and posttraumatic 

arthritis. Patients with open fractures fare worse than 
those with closed fractures. 

Periprosthetic fractures and dementia, heart failure, 
advanced renal disease, and metastasis lead to 
reduced survival. Dealying surgery for longer than 4 
days leads to increases in 6-month and 1-year 
mortality. Mortality after native fractures of the distal 
femur in the geriatric population is high and is 
comparable to mortality after hip fractures. [10] 

Essentially all supracondylar femur fractures require 
operative intervention because of the severe 
potential risks of prolonged bed rest. Patients in 
whom surgery is contraindicated include patients 
who are bedridden or non-ambulatory with non-
displaced or minimally displaced fractures in which a 
brace may provide acceptable stability and alignment 
is not an issue. (Patients with displaced unstable 
fractures in this group still may require surgery to 
improve nursing care, decrease pain, and prevent 
further soft-tissue damage by mobile bone 
fragments.) Patients with severe life-threatening or 
other medical problems in which the risks of 
anesthesia are high may also be treated non-
operatively. Surgical therapy involves reduction 
followed by fixation to maintain alignment. Options 
include external fixation and internal fixation. 
Internal fixation is accomplished by using 
intramedullary devices (eg, flexible rods, more rigid 
retrograde or antegrade rods) or extramedullary 
plates and screws. 

All the devices used to stabilize supracondylar femur 
fractures require exact placement of hardware for 
optimal rigid fixation. If the coronal and sagittal 
fracture lines intersect at the entry point of the blade, 
lag screw, or intramedullary device, fixation is 
insecure. Placement of the blade within 1.5 cm of the 
articular surface is crucial. [11] 

The lag screw of the DCS also requires exact 
placement 2.5 cm proximal to the articular surface. 
The screw is 0.5 mm thicker than the blade and thus 
must be placed more proximally. With both DCS and 
blade plates, one or more screws should be placed 
through the distal holes into the distal fragment for 
rotational stability. A standard interlocking nail is not 
feasible with fractures that are too distal (< 7 cm 
from the joint) or with displaced intra-articular 
fractures unless the joint can be reconstructed with 
cannulated lag screws, because extensive 
intercondylar comminution prevents rigid fixation 
with these devices. Supracondylar nails also 
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necessitate restoration of the condyles before nail 
placement. Rush and Zickel devices must be inserted 
just proximal to the articular surface. These flexible 
intramedullary devices may not provide adequate 
fixation. [12] 

Use of any plate for supracondylar femur fractures 
requires strict adherence to AO-ASIF techniques, 
including interfragmentary compression, indirect 
reduction, preservation of soft-tissue attachments, 
and bone grafting. The surgeon must be aware of the 
trapezoidal shape of the distal femur and align the 
plate properly. Plates that do not match the 
metaphyseal flare must be molded to fit. When fixing 
these complex fractures, the surgeon must choose a 
device that fits the fracture, rather than try to make 
the fracture fit the device. 

Typically, two distinct mechanisms of injury cause 
distal femur fractures. In the older population with 
osteoporotic bone and vulnerable soft-tissue 
envelope, distal femoral fractures occur 
predominately after low-energy trauma, e.g., falls 
and sprain injuries complicated by a high rate of 
comorbidity (60% female, older than 60 years). In 
young patients (60% male, younger than 40 years), 
high-energy trauma causes complex injury with 
comminuted and open fracture pattern. 30% of 
patients with distal femur fractures are 
polytraumatized. [13] 40% had soft-tissue injuries. 
10% had ligamentous lesions, 8% had meniscal 
lesions, 10% had dissected cartilage fragments and 
15% had patella fractures. 38% of supracondylar/ 
intercondylar distal femoral fractures have a coronal 
plane fracture. [14] 

A distal femoral fracture is one of the challenging 
injuries to orthopaedic surgeons. Operative 
treatment has been the mainstay to obtain early 
mobilization of patients. Traditionally, stabilization 
has been achieved with open reduction using several 
kinds of plates. However, this conventional technique 
is not a biologic method; it requires large exposure, 
with its related risk of soft tissue damage, promoting 
devascularization of bone fragments and 
compromising fracture healing. [15] Based on above 
findings the present study was planned to study 
patient with distal femur fracture including both 
supracondylar fracture operated with retrograde 
femoral nail to evaluate the pre and post-surgical 
outcomes. 

 

Methodology: 

The present study was planned in Department of 
Orthopaedic, Sri Krishna Medical College and Hospital 
(SKMCH), Muzaffarpur, Bihar, jan 2018 to December 
2018. Total 650 bone injuries were reported in the 
hospital. From that 15 cases of the supracondylar 
Fracture Femur were evaluated in the present study. 

All patients were positioned supine with the injured 
extremity draped free. For the extraarticular 
fractures, an anterior, midline incision was made that 
extended from the inferior pole of the patella to the 
tibial plateau, similar to the approach for 
intramedullary nailing of the tibia. The patellar 
tendon was split centrally and retracted to gain 
access to the intercondylar notch. Using image 
intensification, either a sharp awl or a 0.25-inch drill 
was advanced into the notch, with the knee flexed 30 
° to 40 °, just anterior to the femoral attachment of 
the posterior cruciate ligament. For the Type C1 
intraarticular fractures, a closed reduction and 
fixation of the condyles with percutaneous, 
cannulated lag screws placed anterior or posterior to 
the path of the intramedullary nail was attempted. If 
reduction of the articular surface was not anatomic, 
an open reduction through a formal medial 
parapatellar arthrotomy was performed. All Type C2 
and C3 fractures were reduced open. Direct exposure 
of the intercondylar fracture allowed provisional 
fixation with Kirschner wires or interfragmentary 
screws. Once the condyles were reconstructed, a 
guide wire was advanced past the fracture site into 
the proximal shaft of the femur. Sequential reaming 
to 1 to 2 mm greater than the selected nail was 
performed and a supracondylar nail that allowed at 
least 2 bicortical screws to gain purchase in the 
proximal shaft was placed over the guide wire. The 
distal tip of the nail was positioned deep to the 
cortical bone in the notch to prevent impingement on 
the tibial plateau or patella. The nail was attached to 
an insertion jig that allowed placement of the 
interlocking screws proximally and distally through 
lateral stab incisions. It was imperative to obtain at 
least 2 screws distally in the condyles to prevent 
rotation at the fracture site. Accurate measurement 
of the distal interlocking and lag screws was 
important to prevent impingement and pain from 
prominent screws. 

All the patients were informed consents. The aim and 
the objective of the present study were conveyed to 
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them. Approval of the institutional ethical committee 
was taken prior to conduct of this study. 

Following was the inclusion and exclusion criteria for 
the present study. 

Inclusion Criteria: Male and female patients more 
than 18years of age with supracondylar fracture 
femur with an indication for surgical management 
even patients with multiple fractures. 

Exclusion Criteria: Patients less than 18 years of age, 
Patients who were non ambulatory or bedridden 
patients with knee sepsis or Severe infection present 
somewhere in body, Type IIIB, IIIC compound injuries. 

Results & Discussion: 

Distal femur fractures occur following high-energy 
impact in young patients often resulting in 
comminuted and open fractures, whereas low-energy 
injury is sufficient to cause distal femoral fractures in 
elderly patients with osteopenic or osteoporotic 
bone. For the treatment of distal femoral fractures, 
two major therapeutic principles can be employed: 
retrograde IM nailing or locking plate osteosynthesis. 
Both operative stabilizing systems follow the principle 
of biological osteosynthesis. Protection of soft-tissue 
envelope due to the minimally invasive approach and 
closed reduction techniques is better realized using 
IM. nailing. 

Supracondylar fractures occur within the distal 9 cm 
of the femur. Fractures were classified according to 
the AO system, [16] where Type A fractures are 
extraarticular and Type C are intraarticular fractures. 
Fracture types are numbered 1, 2, or 3 based on the 
degree of comminution: A1 being a simple, 2-part 
fracture of the metaphysis and A3 having severe 
comminution. Intraarticular fractures are similarly 
classified: C1 fractures are a simple T or Y split of the 
femoral condyles, C2 fractures have metaphyseal 
comminution, and C3 have comminution of the 
articular surface. Open fractures were graded 
according to the Gustilo and Anderson classification. 
[17] Open fractures were treated with irrigation and 
debridement within 6 hours of injury. Fractures were 
stabilized within 24 hours in most patients. Five 
patients with multitrauma had their fractures 
stabilized 2 to 5 days after injury. 

Our seri es did not concur with that of Akib et al, 
which had a mean age of 63 years, against the mean 
age of 34.2 years. [18] Road traffic accidents 
accounted for the majority in young population, and 

male patients, while fall from height was the second 
most common mode in our series. This series varied 
from the results seen in a study conducted by Elsoe 
et al, which had a 61% incidence as a result of trivial 
trauma, which can be attributed to increased Road 
traffic accidents in recent years. [19] Among the 
various treatment modalities, many studies have 
been conducted on outcomes of distal femur LCP and 
supracondylar femoral nail. The obvious advantage of 
nailing is that it aligns the femoral shaft with condyles 
reducing the tendency of varus movement at the 
fracture site. Also, since the bending moment is 
substantially reduced in nail, so failure of fixation in 
osteoporotic bone is less. Stabilization of distal femur 
fractures with periarticular locking plates can cause 
inconsistent and asymmetric formation of periosteal 
callus. [20] Significantly less periosteal callus formed 
in fractures stabilized with locking plates than with 
IM nails. [21] But most studies conclude that plating 
and RIMN have similar results in the treatment of 
extra-articular distal femur fractures. [22-23] Clinical 
outcome largely depends on surgical technique 
rather than on the choice of implant. [24] Another 
study emphasised that cement augmentation and 
shape memory alloy can also be used for added 
mechanical stability. This surgical technique is very 
useful for distal femur fracture with osteoporosis as it 
promotes fracture healing and early rehabilitation. 
[25] 

Table 1: Sex & Age Distribution 

Parameters No. of Cases 

Sex: 

Male 

Female 

 
11 
4 

Age: 

20 – 30 years 

31 – 40 years 

41 – 50 years 

51 – 60 years 

60 years & above 

 
1 
2 
4 
5 
3 

Total 15 

  Table 2: Type of Injury 

Type No. of Cases 

Road Accident 8 

Fall from height 3 

Slip and fall  3 

Sports and others 1 

Total 15 
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Table 3: Type of Fracture and Duration of Surge  

Side No. of Cases 

Right 10 

Left 5 

Total 15 

Type  

A1 5 

A2 3 

A3 3 

B2 1 

C1 1 

C2 2 

Total 15 

30 min to 60 mins 3 

60 mins to 90 mins 5 

60 mins to 120 mins 5 

More than 120 mins 2 

Total 15 

Table 4: Time for Radiological union 

Time No. of Cases 

10 – 12 weeks 8 

13 – 14 weeks 4 

15 – 16 weeks 2 

17 – 18 weeks 1 

Total 15 

Table 5: Complications and Outcomes 

Time No. of Cases 

Anterior knee pain 1 

Knee stiffness 2 

Superficial infection  1 

Delayed union  1 

Shortening  1 

Screw loosening 1 

Total 7 

  

Outcomes  

Completely Recovered 13 

Medium Recovered 2 

Poor Recovery 0 

Total 15 

 

 

Figure 1: Radiograph of a type A1 supracondylar 
femoral fracture in male patient. Anteroposterior and 
lateral view (preoperat ive). 

 

Figure 2: Radiograph of a type A1 supracondylar 
femoral fracture (anteroposterior and lateral view) 
fixed with a short retrograde supracondylar femoral 
nail (postoperative). 

A study done earlier [26] showed that the patients 
with distal femur fracture was associated with 
extremity injury and other system injury which was 
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similar to our study. The mean union time and the 
mean range of motion was found to be slightly higher 
in our study when compared to other studies based 
on the retrograde nailing. [27-28] There was no 
significant difference in union time and reduction 
technique between the open and closed fractures. 
There was no significant difference between the 
intercondylar fracture and supracondylar fracture in 
union time and reduction technique. [28-29] 

In the past, treatment of distal femur fractures was 
associated with high complication rates. Although 
implants and surgical techniques had improved, plate 
osteosynthesis and IM. nailing suffered from 
considerable rates of infection, nonunion, and 
malalignment. Attention to the soft-tissue envelope 
by introducing the concept of "biological" 
osteosynthesis and minimally invasive approaches 
resulted in decreased complication rates. Minimally 
invasive technique of osteosynthesis can be achieved 
by using two concepts: minimally invasive plating 
with an internal fixator - the LISS-DF (less invasive 
stabilization system - distal femur) - and even more 
by RN. 

Conclusion: 

The data generated from the present study concludes 
that retrograde intramedullary supracondylar nail is a 
good fixation system for the distal third femoral 
fractures, particularly the extra-articular type. The 
operative time is lessened with decrease in blood 
loss. Distal screw related local symptoms is a 
common problem, and is related to the implant and 
technique. Early surgery, closed reduction, at least 
two screws in each fragment, and early post-
operative knee mobilisation are essential for good 
union, and good knee range of motion. 
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