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ABSTRACT 

Background: Fractures of the distal femur are usually rare and severe , 

The usual context is a high energy trauma in a young patient and a 

domestic accident in an elderly person. There are different modalities of 

management of distal femur fractures among which are the retrograde 

intramedullary nail and locked compression plate. Both operative 

stabilizing systems follow the principle of biological osteosynthesis. 

Aim of the work: To evaluate and compare the outcome of each method 

of fixation of distal femur fractures as regard; operative time; early 

mobilization; knee range of motion; time of healing and complications. 

Materials and methods: This study was conducted on 32 patients 

attending to El-Helmeya Military Hospital, and Sayed Galal University 

Hospitals, for comparison between fixation of distal femoral fractures 

using femoral retrograde intramedullary nails (RN) and distal femoral 

locked compression plats (LP). The study was conducted between 

September 2019 and May 2020, The series included 16 cases treated with 

femoral retrograde interlocking nails (RN) and 16 cases treated with 

distal femoral locked compression plats (LP).  

Results: The retrograde nail was superior to locked plate in the aspect of 

operative time with less operative blood loss and less time to union. 

Conclusion: Based on this study; accepted outcome had been achieved 

with both methods compared with results of previous studies. However 

in our series nail showed better union rate and less surgical morbidities.  

Keywords: Distal femur fracture; retrograde nail; locked plate.

INTRODUCTION 

Distal femur fractures account for less than 1% of all 

fractures and about 3 to 6% of all femoral fractures. 

The fractures occur in a bimodal distribution. One 

group includes patients below 50 years of age; 

predominantly males; sustaining high-energy trauma 

such as traffic accident or a fall from heights. The 

other group consists of patients above 50 years of age 

predominantly females with osteoporosis who sustain 

relatively low energy trauma. 1,2 

Open reduction and internal fixation using extra-

medullary implants has been the standard treatment 

for supracondylar fractures, irrespective of age group 

with high complication rates including delayed 

union; implant failure and infection. Iatrogenic soft 

tissue trauma and devascularization of the periostium 

needed to place the traditional extra medullary 

fixation  might play major role in the development of 

infection and delayed union. Supplemental bone 

grafting is therefore frequently needed. 3 

The advent of locking implant constructs has 

revolutionized the area of peri-articular fracture 

fixation. By creating a fixed angle construct the 

mechanical stability is increased.  The ease of use of 

locking plate devices coupled with excellent distal 

fixation has resulted in the replacement of the 

traditional 95o fixed angle devices such as dynamic 

condylar screws and blade plates. Consequently, 

laterally based plate fixation is the most common 

form of treatment for intra-articular distal femur 

fractures. 4 

Transmedullary nail offers potential biomechanical 

advantage over side plates and screws because the 

intra medullary location results in less stress over the 

implant and better stress distribution than with 

eccentric side plate and screws. They also have the 

potential for load shearing [5]. Their use involves 

minimal soft tissue injury; short operative time; 

limited perioperative blood loss and ability to 

mobilize patients early. 6 

While both techniques are considered standard; few 

clinical studies have directly compared locked plates 

to nails. Advantages and disadvantages of each 

technique may be different; leading to better results 
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or alignment using one versus the other. This study 

aims to elucidate the respective advantages and 

disadvantages of each technique in a randomized 

clinical trial. Radiologic and functional outcomes 

will be collected and compared. This will help 

orthopedic surgeons to decide the ultimate treatment 

for patients with this injury. 

MATERIALS AND METHODS 

Study design:- This study is a prospective  study, 

consisted of 32 patients who were subjected for 

comparison between fixation of distal femoral 

fractures using femoral retrograde intramedullary 

nails (RN) and distal femoral locked compression 

plates (LP). The study was conducted between 

September  2019 and May 2020.This study has been 

executed at the orthopedic Surgery Department,              

El-Helmeya  Military Hospital, and Sayed Galal 

University Hospital (Bab EL.Sharia hospital), 

Faculty of Medicine, Al-Azhar University, Cairo, 

Egypt. 

Inclusion criteria:- Skeletally mature patients; 

Fracture of the distal femur with or without intra-

articular extension (AO/OTA Types A1-2-3 and C1-

2) ; Fracture requiring operative treatment amenable

to either Retrograde Nail or distal femur locked plate 

and Informed consent obtained. 

Exclusion Criteria:-  Skeletally immature patients; 

Open fractures; Associated vascular injury; 

Pathological fractures ;  Peri-prosthetic fractures; 

Associated ligamentous injuries of the knee and 

Medically unfit. 

Patients who met the criteria above were divided into 

two groups: Group A: were treated by retrograde nail 

(RN);  Group B: were treated by distal femur locked 

plate (LP). 

Ethical approval:-  An approved was obtained from 

the Ethical Research Board (ERB) of the Faculty of 

Medicine, Al-Azhar University, Cairo, Egypt. Prior 

to study proceeding, all patients assigned informed 

consents after the obvious explanation of the possible 

adverse events. 

Statistical analysis of the data:- 

Statistical presentation and analysis of the present 

study was conducted, using  the mean standard 

Deviation; unpaired student t-test and chi-square tests 

by SPSS V20. Unpaired Student T-test was used to 

compare between two groups in quantitative data 

.Chi-square, contingency table and fisher exact test 

were used to detect relation between different 

qualitative variables. Significance level:  Non-

Significant  >0.05 ;  Significant  <0.05 ;  High 

Significant  <0.001 

RESULTS

This is a prospective randomized control study 

aiming to compare between two fixation methods for 

distal femoral fractures; femoral Retrograde 

Intramedullary Nail and locked plate. The study was 

done in El-Helmeya Military Hospital and, Sayed 

Galal University Hospitals (Bab EL.Sharia hospital), 

from June 2019 to May 2020 (date of last follow up). 

The study was conducted on 32 patients, 16 cases 

treated with Femoral Retrograde Interlocking Nails 
and 16 cases treated with distal femur locked plate. 

 The AO/OTA classification was used to grade the 

fractures. In the Retrograde Nail femur group; there 

were 15 type A fractures (93.75%), and 1 type C 

fractures (6.25%). In the LP group; there were 9 type 

A fractures (56.25%), and 7 type C fractures 

(43.75%). In RN (group); the mean operative time 

was 93.56 minutes.(range from 72 to 125 minutes); 

while  In LP (group); the mean operative time was 

107.75 minutes. (range from 94 to 130 minutes). 

(Table 1).  In RIN group; the estimated mean blood 

loss 248.125 cc (range, 100 to-600 cc); while In LP 

group; the estimated mean blood loss 434.375 cc 

(range, 100-700 cc).  (Table 2). Mean time till union 

in RN group was 11.4 weeks while in LP group was 

15.8 weeks.  (Table 3).  In RN group; there was 8 

cases had No difficulty, 4 cases had Little bit of 

difficulty, 2 cases had Moderate  difficulty , 1 cases 

had Quite bit of difficulty and 1 case had Extreme 

difficulty or unable to perform activity, while in the 

LP group there is 6 cases had No difficulty, 5 cases 

had Little bit of difficulty, 2 cases had Moderate 

difficulty , 2 cases had Quite bit of difficulty and 1 

case had Extreme difficulty or unable to perform 

activity. In RN group; there was 15 cases with more 

than 100 o knee flexion, 1 case with 90o -100o 

flexion, while in the LP group; there was 14 cases 

with more than 100 o  knee flexion, 1 case with 90o -

100o flexion and 1 case with 70o- 89o flexion. 

Complication that was recorded in both method of 

fixation , as follow ,   Infection; In RN group : no 

cases of infection ; In LP group : one case was 

complicated by superficial infection in the early 

postoperative period which was managed by 

debridement and antibiotics according to culture and 

sensitivity leading to complete resolution of infection 

.    Implant failure; No cases of implant failure in 

either  groups  .     Knee stiffness  ; In RN group: one 

case suffered from mild knee stiffness and was 

managed by physiotherapy ; In LP group: two cases; 

one suffered from mild and the other from moderate 

knee stiffness; both were managed by physiotherapy.  

Delayed union; In RN group: one case of delayed 

union managed by dynamization at the 14th week and 

the fracture went to union after 8 weeks of 

dynamization ; In LP group: no cases of delayed 

union.    Non-union ; In RN group: no cases of non-

union ; In LP group: one case of non-union (45 years 

male , diabetic and heavy smoker) that is  scheduald 

for bone grafting.     Knee pain ; In RN group: one 

case suffered from pain in the medial aspect of the 

knee due to locking screw protrusion on the medial 

aspect of the medial condyle, the case was managed 

by screw removal after healing process established 

(4th month post-operative)  ; LP group: one case 

complained of anterior knee pain with clicking sound 

with flexion and extension of the knee. Examination 

of the patient revealed tight lateral retinaculum and X 

ray showed no patellar tilt, then underwent 

145



Abd-Elhamid et al – Distal femoral fractures

Orthopedic Surgery

physiotherapy and injection of local anesthetic and 
the pain improved  after 2 months of physiotherapy. 

End Results :- The retrograde nail was superior to 

locked plate in the aspect of , operative time with less 

operative blood loss ; less time to union ; minimal 

soft tissue injury and ability to mobilize patients 
early. 

Mean ± SD P value 

Retrograde 

nail n=16 93.56 ± 18.36 

0.017 
Locked 

plate    n=16 107.75 ± 12.56 

Table  1:  Distribution of cases according to 
operative time. 

Mean ± SD P value 

Retrograde 

nail n=16 
248.125 ±  147.23 

0.003 
Locked plate 

n=16 
434.375 ±  177.41 

Table  2: Distribution of cases according to blood 
loss in cc. 

Mean ± SD P value 

Retrograde nail n=15 

(Range from 9 to 12 

weeks) 

11.4 ± 1.92 
0.001 

Locked plate    n=15 

(Range from 9 to 20 

weeks) 

15.8 ± 3.37 

Table 3: Distribution of cases according to time to 
union. 

Fig. A: A case of Distal Femur Fracture Fixed By 

Retro grade nail  After 6 months. 

B  

Fig. B: A case of Distal Femur Fracture Fixed By 
Locked Plate After 6 Months. 

DISCUSSION 

Distal femur fractures account for less than 1% of 

all fractures and about 3 to 6% of all femoral 

fractures [1]. Fractures of the distal femur have a 

bimodal distribution; younger people sustaining 

high-energy trauma, such as motor vehicle accidents 

or fall from height and older people after a minor 

fall, typically women, with osteoporosis. 

The objective of this study was to compare 

retrograde   intramedullary   nail   (RN)  versus distal 

femur locked compression plates (LP) in 

management of distal femur fractures (types A , C1 

and C2 according to the AO/OTA classification) 

regarding functional and radiological outcome.  

 This study was conducted on 32 patients with distal 

femoral fractures; 16 cases treated with femoral 

retrograde interlocking nails (RN) and 16 cases 

treated with distal femoral locked compression plates 

(LP). 

The patients were examined clinically and 

radiologically and were assessed for LEFS (lower 

extremity functional scale) [7], Knee range of motion, 

time of union and complication rates. 

Most important findings of our study: 

operative time was statistically shorter in RN group 

(P value of 0.017); Intraoperative blood loss was 

statistically significant between both groups, RN 

group had less blood loss (P value of 0.003) ;Time 

till union was also statistically shorter in th RN group 

(P value of 0.001); LEFS was higher in RN group 

than LP group but it wasn’t statistically significant (P 

value 0.95) ; Knee range of motion also wasn't 

statistically significant in both flexion and extension 

(P value of 0.99 and 1 respectively) ; Post-operative 

Complications were higher in LP group but it wasn’t 

statistically significant (P value 0.84).  

We compared our results with the results of other 

studies that used the two techniques in management 

of distal femoral fractures.  
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Hierholzer et al [8], In a retrospective study from 

2003 to 2008, They analyzed 115 patients with distal 

femur fracture (AO/OTA Type 33-A and C) who had 

been treated by retrograde IM nailing (59 patients) or 

LISS plating (56 patients).  Henderson et al [9] , In 

their retrospective study, 174 distal femur fracture 

were reviewed to extract cases treated with 

retrograde IM nails (NAIL group, n=12). These were 

then individually matched to cases treated with 

locking plates with either open or closed techniques 

(Plate group, n=12). Gao et al [10] , In a retrospective 

study of from January 2004 to March 2009, they 

reported 36 patients with extra-articular distal 

femoral fractures (AO/OTA Type 33-A). The 

patients were divided into two groups according to 

the treatment method, with 19 patients being treated 

by LP (in some cases LISS technique was used and 

open anatomic reduction was used in the other cases 

) and 17 patients via RN . Markmiller et al[11]; in a 

prospective nonrandomized study included 32 

patients they compared 16 patients treated with the 

Less Invasive Stabilization System (LISS) and 16 

were treated with a distal femoral nail. 

Comparison of the results between our study and the 

other studies :  Demographic data and basic 

analysis :- In our study: the two groups were 

matched in the age, sex distribution, mode of trauma, 

comorbidities and smoking.This was in agreement 

with the other studies which had similar results 

regarding these parameters. However, the mean age 

in our study was lower than the other studies which 

was reflected on the mode of trauma with higher 

numbers of high energy impact. Operative time :- In 

our study there was significant difference( p value= 

0.017) in operative time between the two groups with 

mean time of 93.56 minutes for Retrograde Nail 

group and 107.75  minutes for LP group. Gao et al; 

There was no statistically significant difference in the 

mean operating time between the two groups (p = 

0.106) with mean time of 87.4 minutes for 

Retrograde Nail group and 79.7 minutes for LP 

group.   Markmiller et al; the mean time was 142 

minutes for Retrograde Nail group and 155 minutes 

for LP group, it was statistically significant. The 

relatively long operative time in the LP group in our 

study may be attributed to use of open reduction 

rather than closed reduction which was used in most 

cases in Gao et al study (17 cases out of 19 plate case 

was manged by LISS technique) and all cases in 

Markmiller et al study. of data regarding operative 

time. Both Hierholzer et al and Henderson et al 

haven’t commented on the operative time most 

propably due to the lack of data as both were 

retrospective studies. Intraoperative blood loss:-  In 

our study there was statistically significant 

difference(p value=0.003) regarding intra operative 

blood loss between the two groups with mean blood 

loss was 248.125 cc for Retrograde Nail group and 

434.375 cc for LP group. Gao et al, The mean 

intraoperative blood loss was significantly higher in 

the RN group than in the LP group, with mean blood 

loss was 298 cc for Retrograde Nail group and 200 cc 

for LP group. The blood loss in RN group in our 

study was comparable to the other studies. However, 

the relative increase in blood loss in LP group in our 

study was due to use of open reduction technique. 

Postoperative hospital stay:-In our study; there was 

no significant difference (p value=0.39) as regarding 

postoperative hospital stay in both groups. Mean 

hospital stay in RN group was 2.5 days and 2.8 days 

in LP group. We thought this was an important 

parameter as a good indicator for effect of the 

surgery on the general condition of the patient but 

other studies haven't commented on post-operative 

hospital stay. Time of union in weeks:- In our study; 

the mean time to union in Retrogade Nail group was 

11.4 weeks while in LP group was 15.8 weeks with 

significant difference ( p value= 0.001).Markmiller et 

al; the mean time to union in Retrogade Nail group 

was 14.6 weeks while in LP group was 13.8 weeks 

with significant difference. Gao et al; the time to 

union in the RN group and in the LP group was not 

statistically significant ( p value=0.605). Henderson 

et al; Significantly less periosteal callus formed in 

fractures stabilized with locking plates than with 

nails. Hierholzer et al; Time to union was not 

significantly different between the groups. The 

significance of union time in favor of RN group in 

our study is propably due to open reduction in LP 

group and periosteal stripping at the fracture site, 

also in the study of Henderson et al many cases of 

the LP group were managed by open technique so 

union time was shorter in RN group. That was not 

the case in the other studies were the plate group was 

managed using LISS technique which gave 

comparable results in union time with RN 

grouparding time to full union. Lower Extremity 

Function:-  In our study; RN group had higher 

results according to LEFS score system but it wasn't 

statically significant (p value=0.95) between both 

groups. Gao et al; There was no statistically 

significant difference in the HSS score (p = 0.406). 

Hierholzer et al: Statistical analysis of KOOS score 

results did not demonstrate significant differences 

between the groups for the accumulative result of 

KOOS and for function in daily living or function in 

sports and recreation. Markmiller et al; used 

Lysholm–Gillquist score to assess the lower 

extremity function with no statistically significant 

difference. The comparable results between our study 

and the other studies means that whatever the method 

(RN or LP) or the technique (open or closed) of 

fixation, when it is done properly, it gives good 

results.  Range Of Knee Motion:- In our study; 

Retrograde Nail group had better knee ROM than LP 

group but it was not statistically significant  (p 

value=0.44).  Gao et al; There was statically 

insignificant difference regarding ROM of both 

groups (P=0.346) with the results being better with 

nailing. The results in our study and in the study of  

Gao et al was similar with better results in RN group, 

although it wasn't statistically significant it may be 

due to opening of the knee capsule in LP group with 
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the open reduction technique. The other studies didn't 

comment on the knee range of motion as separate 

parameter and they depended on the different scoring 

systems as indicators for the functional outcome. 

Postoperative complication :-   In most of the 

studies including ours there was no significant 

difference in the complication rate between both 

methods. However,  in ours (although not significant) 

and in Gao, the healing disturbance was the most 

apparent. Study Strengths:- Comparative case study; 

Randomized controlled trial (RCT); The use of both 

a clinical evaluation system (Lower extremity 

functional scale) and radiological evaluation follow-

up. Study Limitations:- Limited number of cases 

involved; The relatively short interval of follow-up 

(6 months); Use of open rather than closed reduction 

technique in LP group. 

CONCLUSION 

Based on this study; accepted outcome had been 

achieved with both methods compared with results of 

previous studies. However in our series nail showed 

more favorable outcome, less surgical morbidities 

and better rehabilitation as evident by :- Less blood 

loss during surgery ; Shorter operative time ; Shorter 

time required for union. However, both systems 

require precise preoperative planning and advanced 

surgical experience to reduce the risk of post-

operative complications. Clinical outcome may 

largely depend on surgical technique rather than on 

the choice of implant. Recommendations for Further 

Research:- Multicenter studies with high numbers of 

patients would give better results ; Follow up period 

should be longer ; Use of closed rather than open 

technique in locked plate group. 
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