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ABSTRACT 
Objective: To evaluate the functional outcome of extra-articular fracture of distal femur, LISS plating versus 

retrograde intramedullary interlocking nailing. 
Study Design: Prospective/Randomized control trial  
Place and Duration of Study: Department of Orthopaedic Surgery, Ghulam Muhammad Mahar Medical College 

Sukkur from 1st July 2019 to 31st December 2020. 
Methodology: One hundred patients of both genders with ages 20 to 60 years presented with fractures of distal 

femur were included in this study. Patients were equally divided into two groups I and II. Group I contained 50 
patients and received LISS plating and Group II contained 50 patients and received closed retrograde 
intramedullary interlocking nail, Pre and post-operative assessment was done. Post-operative complications were 
noted at 12th day. Functional outcomes were examined after 6 months by the NEERs criteria. 
Results: Sixty five (65%) patients were males (35 in group I and 30 in group II) and 35 (35%) patients were 

females (15 in group I and 20 in group II). Road traffic accident was the most common mode of injury in 62 (62%) 
patients. Most of the fractures were on right side 66 (66%). According to the NEER criteria, 80% patients shows 
excellent, 20% patients shows satisfactory with no poor results in Group I and in Group II 30% patients shows 
excellent, 66% patients shows satisfactory results and 4% shows unsatisfactory results. 
Conclusion: The LISS plating and closed retrograde intramedullary interlocking nail was safe and effective 

methods for extra-articular fractures of distal femur but there were less complications found in LISS plating. 
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INTRODUCTION 
Distal femoral fractures are defined as fractures up to 15 
cm from distal femoral articular surface. There are various 
methods of conservative and operative management of 
these fractures ranging from traction and plaster 
immobilization to the internal fixation by 95 degree angle 
blade plate, cancellous screws, dynamic condylar screw 
and plate, condylar buttress plates, distal femoral locking 
plate and retrograde intramedullary nail.1-3 Internal fixation 
has advantage of early ambulation and early knee range of 
motion exercises which reduces chances of knee 
stiffness.4,5 
 The best treatment approach remains controversial. 
The latest advancements in procedures and implants 
indicate a significant decrease in complication rates 
following non-operative strategies that are increasingly in 
favour of minimally invasive approaches to comply with the 
definition of osteosynthesis. Blocking plates employ a 
minimally invasive biologically friendly technique of 
inserting with minimum soft tissue stripping stable blood 
supplies and fracture haematoma, which is a significant 
step forward in the management of these fractures.5 
Although both methods are universally used, only a few 
studies are available to contrast them. A research 
performed with the following findings showed that the 
higher retrograde femoral nail values were compared with 
Hammer's minimally intrusive plate fixation for the extra-

articular distal femoral fracture. But in both classes, the 
American knee society scores were almost the same. 
 While modern techniques of fixation have been 
developed to minimize union and infection issues, distal 
femoral fractures frequently lead to continued impairment 
and worse outcomes whereas newer biologic methods of 
fixation are still a mystery of the orthopaedist who is 
treated.7 
 Less invasive stabilization on system functions as an 
extramedullary contoured anatomically intertwined fixator 
for the primary protection of the soft tissue.8 It is certified 
that it is best done in both extras and DCS. The bones of 
elderly patients are often well fastened.9-10 Before fixation 
of the plate, however, the reduction of fracture must be 
ensured. The frame and the torches are not designed to 
estimate the fracture to the platform. It could make a more 
formidable reduction.11 
 Being a burden-sharing device for intramedullary 
applications, extends a strong assist in premature packing, 
and appears to be an appealing solution to such fractures 
but chronic knee pain, conceivable development of knee 
arthritis and systemically complicated symptoms are still a 
setback for nailing. Many of the studies use a modified 
Cincinnati knee scoring system and recorded modified 
Cincinnati for functional assessment, with better results 
from the IKDC subjective scoring questionnaire reported by 
the patients. 
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 In comparison of LISS plating and retrograde 
intramedullary interlocking nail, like stiffness of knee joint, 
weight bearing after LISS plating is delayed to avoid plate 
breakage which early loading is possible after 
intramedullary nailing. Intramedullary retrograde nailing is 
an excellent surgical choice for distal femoral fracture. 
However, no statistically relevant variations have been 
observed between the nails and the LISS community to 
date for the parameters of osseous cure, union rates and 
post-operative complications. 
 

MATERIALS AND METHODS 
The randomized controlled trial was conducted at 
Department of Orthopaedic Surgery, Ghulam Muhammad 
Mahar Medical College Sukkur from 1st July 2019 to 31st 
December 2020 and comprised 100 patients 50 for each 
group. All patients age 20-60 years, both sexes, fit for 
surgery, closed fractures AO33A, poly trauma patients 
without ipsilateral lower limb fractures were included. All 
patients fracture with intra-articular extensions, old fracture 
(> 3weeks), open fractures, associated neurovascular 
injury, periprosthetic supracondylar femur fracture and any 
associated ipsilateral fracture of lower limb were excluded. 
The patients with extra-articular distal fracture femur were 
admitted. Demographic data and history were taken 
relevant to the mode of injury and time since injury. Pre-
operative walking ability was documented. Patients were 
evaluated for life threatening conditions as per Advance 
Trauma Life Support protocol and initial resuscitation 
performed. Radiological examination of fracture site 
obtaining A/P and lateral view with joint above and below 
the fracture were performed. From the initial radiographs, 
the fractures were classified according to Orthopedic 
Trauma Association (OTA). 
 All the data will be entered and analyzed with SPSS 
version 24. Chi-square test will be used to check the 
association of functional movement. P value <0.05 will be 
considered statistically significant. 
 

RESULTS 
Sixty five (65%) patients were males (35 in group I and 30 
in group II) and 35 (35%) patients were females (15 in 
group I and 20 in group II). 70 (70%) patients (35 in Group 
I, 35 in Group II) were ages between 20 to 40 years and 30 
(30%) patients (15 Group I, 15 Group II) had ages 40 to 60 
years. RTA was the most common mode of injury in 62 
(62%) patients.(31 in each group). Fall from height found in 
24 (24%) patients (12 in Group I and 12 in Group II), 14 
(14%) patients (7 in Group I, 7 Group II) had other causes 
of fractures in which violent acts, sports activities and 
unidentified Most of the fractures were on right side 66 
cases in which 33 in group I and 33 in group II and the rest 
were 44 cases were the fractures on left side. 60 (60%) 
patients 30 in Group I and 30 in Group II had middle third 
fracture level, 36 (36%) patients (18 in Group I, 18 in Group 
II) had distal third and 4 (4%) patients (2 in Group I, 2 in 
Group II) had proximal third fracture level. Association of 
fracture was recorded in Group I and Group II as (OTA) A1, 
A2 and A3 in 32 and 32 patients, 11 and 11 patients, 7 and 
7 patients respectively (Table 1) 
 Average union time in Group I was 6.04+0.85months 
and in Group II it was 6.34+1.58months. Shoulder pain was 

found in 30 (60%) patients in Group II and 15 (30%) 
patients had shoulder pain in Group I. 2 (4%) patients had 
delayed union in Group I and 5 (10%) patients in Group II, 
shoulder stiffness found in 13 (26%) patients in Group I and 
11 (22%) patient in Group II p-value <0.05 (Table 2) 
 According to the NEER criteria, 80% patients shows 
excellent, 20% patients shows satisfactory with no poor 
results in Group I and in Group II 30% patients shows 
excellent, 66% patients shows satisfactory results and 4% 
shows unsatisfactory results, statistically significant 
(P<0.05) was difference was found (Table 3). 
 
Table 1: Baseline characteristics of all the patients in both groups 

Variable 
Group I 
(n=50) 

Group II 
(n=50) 

Total (%) 

Gender 

Male 35 30 65 (65%) 

Female 15 20 35 (35%) 

Age (years) 

20 – 40 35 35 70 (70%) 

40 – 60 15 15 30 (30%) 

Trauma causes 

RTA 31 31 62 (62%) 

Fall 12 12 24 (24%) 

Others 7 7 14 (14%) 

Fracture side 

Right 35 35 70 (70%) 

Left 15 15 30 (30%) 

Level of fracture 

Middle third 30 30 60 (60%) 

Distal third 18 18 36 (36%) 

Proximal third 2 2 4 (4%) 

Association of fracture (OTA) 

A1 32 32 64 (64%) 

A2 11 11 22 (22%) 

A3 7 7 14 (14%) 

 
Table 2: Average time taken for union and complications found in 
all the cases 

Variable 
Group I 
(n=50) 

Group II 
(n=50) 

Union of bone (months) 6.04±0.85 6.34±1.58 

<2 months 31 21 

2-4 months 17 23 

>4 months 2 6 

Complications 

Shoulder Pain 15 (30%) 30 (60%) 

Superficial infection - - 

Non-union - - 

Delayed union 2 (4 %) 5 (10%) 

Elbow stiffness 13 (26%) 11 (22%) 

 
Table 3: According to the NEERs classification comparison 
between both groups 

Neer’s 
Classification 

Group I 
(n=50) 

Group II 
(n=50) 

P-value 

Excellent 40 (80%) 15 (30%) 0.01 

Satisfactory 10 (20%) 33 (66%) 0.02 

Poor 0 (0%) 2 (4%) 0.003 

 

DISCUSSION 
We have used NEER'S scores because it stresses 
essential variables in the result of the patient, such as 
discomfort, day to day function, range of movements, work 
retour, anatomical alignment, radiographic union and 
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mechanical alignment evaluations. No rating scale is 
therefore validated to be higher than others. In the present 
study 65% were males and 35 were females with age 
ranges between 20-60 years. Road traffic accident was the 
most common mode of injury in 62 (62%) patients. Most of 
the fractures were on right side 66 (66%). Fewer 
complications were observed in group I as compared to 
group II but not any marginal difference was measured 
among both groups. Our results were comparable to the 
previous some studies.16-20 
 The average torsional rigidity in LISS plates was 26 
percent higher than in the INL community Wähnert and 
others.25 Using the same fracture model and compared the 
bio-mechanical characteristics of three different intra-
medullary nails (SCN, DFN, and T2), and of the AxSOS 
locking platform. Several other biomechanical and clinical 
studies have documented similar findings.21-24 
 One hundred and three cases of distal femoral 
fractures have been treated with LISS plates by Kregor et 
al.26 LISS plate technology was used to lock the nails that 
did not compress the bone. The distal seven angled screw 
hole locks made it more acceptable for treatment of 
osteoporotic fractures, and for distal femoral fractures, 
extensive incision was not necessary. Within the 
connection was percutaneous, limiting the damage to the 
fracture section and securing the local blood supply to 
minimise the infection rate. The blood supplies around the 
fracture may be most effectively secured by intermedullary 
connection and multi-angle blocking at the same time. In 
the intercondylar fossa, the nail insertion hole did not 
involve the joint cartilage, reduced the adherence of the 
soft tissue around the joint and allowed early functional 
mobilisation. However, Helfet et al27 reported that 
retrograde IMN should not be employed with distal femoral 
fractures, complicated C3 comminuted fractures and low 
transcondylar fractures, since the articular surface and 
repair stability of the retrograde nail device could be further 
impaired. 
 According to the NEER criteria, in this study 80% 
patients shows excellent, 20% patients shows satisfactory 
with no poor results in Group I (LISS plating) and in Group 
II (interlocking nail) 30% patients shows excellent, 66% 
patients shows satisfactory results and 4% shows 
unsatisfactory results. This was comparable to the previous 
study conducted by Helfet el al.27 
 

CONCLUSION 
Less invasive stabilization on system plating and closed 
retrograde intramedullary interlocking nail was safe and 
effective methods for extra-articular fractures of distal femur 
but there were less complications found in less invasive 
stabilization on system plating. 
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