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Abstract 

Modern advances in techniques and implants have allowed for a better operative fixation for distal femoral 
fractures. Both locked plating and retromedullary nail have allowed surgeons to stabilize these fractures 
with minimal soft tissue dissection and preserve blood supply. Although both the implants have been used 
extensively for such types of fractures, the superiority of one implant over the other is stil l doubtful. 
Therefore, we conducted this meta-analysis to compare locked plating and retrograde intramedullary nailing 
in distal femoral fractures. Based on prisma guidelines, electronic databases, including PubMed, Embase, 
Scopus, and Ovid Medline were searched using a well-defined search strategy. Outcome measures which 
were studied included blood loss, implant failure, infection, knee range of motion, malunion, non -union, pain, 
surgical duration and union time Surgical duration (95% CI 2.90 to 17.13, p < 0.01) and blood loss (95% CI 
69.60 to123.18, p <0.01) favoured plating group and the difference is significant. But while analysing 
parameters like implant failure, knee range of motion, non -union and union time, our analysis favoured 
nailing group, but the difference is not significant. Overall, both locked plating and retrograde intramedullary 
nailing are comparable with respect to union and complications in distal femur fractures, but we need further 
larger and high quality randomized studies to evaluate  the difference. 

Level of evidence: Therapeutic-Level II 
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Introduction

istal femoral fractures account for around 1/20th 
of all the fractures involving femur (1).  Non-

operative treatment of these fractures is no longer in favor 
due to the higher chance of complications like malunion, 
non-union, and joint stiffness (2). Modern advances in 
techniques and implants have allowed for a better 
operative fixation for distal femoral fractures. Still, there is 
a debate regarding the optimal choice of implant for such 
fractures.  

The use of implants like condylar blade plate in distal 
femoral fractures have resulted in high complications, and 
development of locking plates have allowed for a better 

fixation with improved outcome (3). Placement of condylar 
blade plate is technically demanding and requires 3-
dimensional correction simultaneously. Incorrect 
placement of chisel and plate will lead to condylar 
malalignment (4). 

The locked plating has allowed surgeons to stabilize these 
fractures with minimal soft tissue dissection and preserve 
blood supply. In addition, the construct is not dependent on 
the screw-bone interface and is less likely to fail than an 
unlocked plate, especially in osteoporotic bone and 
comminuted fractures (5).  

The retrograde intramedullary nail has been used in 
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distal femur fractures, especially with extra-articular 
involvement, with decent results and fewer complications 
(6,7). The use of such a nail can allow fracture fixation with 
limited soft tissue damage and preservation of fracture 
hematoma (5). 

Several articles suggest that retrograde nailing can be 
done in intra articular fractures. Hieholzer et al did a 
comparative study on nailing versus plating for distal 
femur fractures.  They performed nailing in type C1 intra 
articular fractures and showed better results (8). Neubauer 
et al did nailing in type C1 intra articular fractures and 
showed reliable results (9). Saumya et al did a comparative 
study on nailing versus plating for distal femur fractures 
where nailing was performed in type C1-C3 intra articular 
fractures (10). Garnavos et al did a prospective study on 
treating intra articular distal femur fractures with 
retrograde nailing and compression screws, facilitated 
early weight bearing without complications (11). Warner 
et al did a cohort study on treatment of complete intra 
articular fractures with retrograde nailing augmented with 
articular screws, showed favourable radiological and 
clinical outcomes.  Warner et al also mentioned about the 
difficulties in nailing in complete articular fractures. 
Potential problems, included iatrogenic comminution, 
inability to place sufficient fixation for the articular 
fractures, and insufficient fixation overall, which require 
plate augmentation (12) 

Retrograde nailing can be used in femur peri-prosthetic 
fractures and studies mentioned that it is a better option. 
Major drawbacks include, not all prosthetic designs are 
suitable for nailing, and extension deformity of fracture can 
occur due to posterior entry point (13). 

Although both the implants have been used extensively 
for such types of fractures, the superiority of one implant 
over the other is still doubtful. Few studies comparing the 
use of these implants in distal femoral fractures have been 
published, and these have not given a consistent conclusion 
regards the advantages of both implants. Therefore, we 
conducted this meta-analysis to compare locked plating 
and retrograde intramedullary nailing in distal femoral 
fractures. 

Materials and Methods 
Search strategy 

This study was planned and conducted according to the 
PRISMA guidelines (14). Electronic databases, including 
PubMed, Embase, Scopus, and Ovid Medline were searched 
from the inception of database upto 14 July 2019 with the 
search restricted to publications in English. The key terms 
for searching were: "distal", "femur", "fracture", 
"intramedullary fixation or plate or plating" and "nail or 
nailing". Additionally, we manually searched the reference 
lists of the included studies for potentially eligible studies. 
Reference lists from published original articles and 
previous reviews were scanned for more relevant studies. 

Inclusion and exclusion criteria 
Studies were included if the following criteria were 

fulfilled: 
(1) studies were either randomized controlled trials 

(RCTs) or comparative studies( Level 1,2,3,4). 

(2) the participants in the study were adult patients with 
distal femoral fractures, either closed or open;  

(3) Studies must have had two or more groups where one 
of them must have used a locked plate and another 
retrograde nail to fix the distal femoral fracture. 

(4) the assessment indexes included one or more of 
anterior knee pain, malunion, non-union, surgical duration, 
implant failure and infection. 

On the contrary, studies were excluded if they were:  
(1) studies including only elderly patients or exclusively 

periprosthetic distal femur fractures. 
(2) studies in which condylar blade plate or angle blade 

plate was used. 
(3) studies with incomplete data for statistical analysis;  
(4) reviews, letters or comments;  
(5) duplicated literature  
(6) Cadaveric studies, case reports  
(7) any studies that included other femoral fractures. 

Study selection and characteristics 
The initial search retrieved 1047 studies, out of which 

603 duplicates were removed. 444 articles were screened, 
and 427 studies were excluded based on title and abstract. 
3 studies were excluded as they did not exclusively use 
locked plates or have not mentioned it (15,16,17). One 
study included exclusively osteoporotic elderly patients 
and one study was a feasibility trial which were excluded 
(18,19). After examining the titles, abstracts, and full text of 
the short-listed papers, 6 were identified as suitable 
studies (8,10,20-23) [Tables 1 and 2]. 

Data collection and analysis 
Two reviewers (D.N. and P.S) independently screened the 

studies. The title of the present study was utilized to assess 
the articles that appeared to be fit for inclusion, and their 
abstracts were read. In case of any doubt that aroused 
during abstract screening, full texts were retrieved and 
assessed. The articles that pertained to the study question 
were identified and finally these short-listed articles were 
included in the review for the analysis. Any selection 
conflicts between the two authors were resolved by 
discussion involving the other co-authors to arrive at a final 
consensus. Data extracted were collected and registered on 
a structured form under two groups (Group 1—Retrograde 
medullary nail/RLN and Group 2—distal locked 
plating/DLP). This included names of the authors, year of 
publishing, demographic parameters like age, sex and 
number of patients, complications like infection, malunion, 
anterior knee pain etc. Where there was missing 
information for studies, we contacted authors of articles. 
This was summarized in tabular form [Tables 3 and 4]. 

Quality assessment 

All studies were assessed by two independent reviewers 
(KJ and VK) to check the methodological quality of clinical 
trials using Cochrane Collaboration recommendations. 
Aspects like random sequence generation, allocation 
concealment, blinding of outcome assessments, incomplete 
outcome data, selective reporting and other biases were 
assessed using revman software. 
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Table 1 . Search Methodology  
DATABASE DATE: 14 July 2019 RESULTS 
PUBMED ((distal[All Fields] AND ("femur"[MeSH Terms] OR "femur"[All Fields]) AND ("fractures, bone"[MeSH 

Terms] OR ("fractures"[All Fields] AND "bone"[All Fields]) OR "bone fractures"[All Fields] OR "fracture"[All 
Fields])) AND English[lang]) AND English[lang] 

2720 

 (distal[All Fields] AND ("femur"[MeSH Terms] OR "femur"[All Fields]) AND ("fractures, bone"[MeSH Terms] 
OR ("fractures"[All Fields] AND "bone"[All Fields]) OR "bone fractures"[All Fields] OR "fracture"[All Fields])) 

AND ("intramedullary fixation"[All Fields] OR ("nails"[MeSH Terms] OR "nails"[All Fields] OR "nail"[All 
Fields]) OR ("fracture fixation, intramedullary"[MeSH Terms] OR ("fracture"[All Fields] AND "fixation"[All 
Fields] AND "intramedullary"[All Fields]) OR "intramedullary fracture fixation"[All Fields] OR "nailing"[All 

Fields])) AND English[lang] 

743 

 (((distal[All Fields] AND ("femur"[MeSH Terms] OR "femur"[All Fields])) AND ("fractures, bone"[MeSH 
Terms] OR ("fractures"[All Fields] AND "bone"[All Fields]) OR "bone fractures"[All Fields] OR "fracture"[All 

Fields])) AND ("intramedullary fixation"[All Fields] OR ("nails"[MeSH Terms] OR "nails"[All Fields] OR 
"nail"[All Fields]) OR ("fracture fixation, intramedullary"[MeSH Terms] OR ("fracture"[All Fields] AND 

"fixation"[All Fields] AND "intramedullary"[All Fields]) OR "intramedullary fracture fixation"[All Fields] OR 
"nailing"[All Fields]))) AND (("bone plates"[MeSH Terms] OR ("bone"[All Fields] AND "plates"[All Fields]) 

OR "bone plates"[All Fields] OR "plate"[All Fields]) OR plating[All Fields]) AND English[lang] 

227 

SCOPUS TITLE-ABS-KEY ( ( distal  AND  femur  AND  fracture )  AND  ( intramedullary  AND  fixation  OR  nail  OR  
nailing )  AND  ( plate  OR  plating ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" ) ) 

 

329 

EMBASE distal AND femur AND fracture AND ('intramedullary fixation' OR nail OR 'intramedullary nailing') AND 
(plate OR plating) AND [english]/lim 

 

330 

OVID 
MEDLINE 
 

(distal and femur and fracture and ("intramedullary fixation" or nail or nailing) and (plate or plating)).af.  
(After English filter) 

 

161 

 
Table 2. Prisma flow chart 

 

 

RECORDS IDENTIFIED THROUGH 
DATABASE SEARCHING: 1047  
PUBMED SEARCH 227 CITATIONS 
SCOPUS SEARCH 329 CITATIONS 
OVID MEDLINE SEARCH 161 

DUPLICATE 
ARTICLES -603 
 

RECORDS EXCLUDED BASED 
ON TITLES AND/OR 
ABSTRACTS- 
432 

RECORDS SCREENED AFTER 
DUPLICATE  
 REMOVAL –    444 
 

FULL-TEXT ARTICLES ASSESSED FOR 
ELIGIBILITY- 
                     N=12 

STUDIES CONSIDERED FOR META-
ANALYSIS- 
                  N=6 
 

EXCLUDED STUDIES 
 
1-REVIEW ARTICLE 
4-DID NOT MEET ELIGIBILITY 
CRITERIA 
1-ONLY AVAILABLE AS ABSTRACT 
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Table 3. pre operative data in the studies 

Serial No. Authors Year Type Of 
Study 

Groups 
(1=RMN , 2=DLP) 

No. Of 
Patients 

Percentage of 
high energy 
trauma (%) 

Fracture 
Types(AO 

classification) 

Percentage 
of Males 

(%) 

Mean Age 
(years) 

Mean Follow up 
(months) 

1 Markmiller et al 
(Germany) 

2004 Pro- 
spective 

RMN 16 69 AO: 33A-11 
33C-8 

87.5 43.7 > 12 months overall 

    DLP 16 56 AO: 33A-10 
33C-10 

37.5 57.2 

2 Hierholzer et al 
(Germany) 

2011 Retro-
spective 

RMN 59 53 AO: 33A-31 
33C-28 

64.3 overall 54 overall 13 

    DLP 56 67 AO: 33A-21 
33C-35 

15 

3 Gao et al (China) 
 

2013 Retro-
spective 

RMN 17 76.5 AO: 33A1-6,A2-
8,A3-3 

 

76.5 50.6 26.3 

    DLP 19 63.2 AO: 33A1-8,A2-
7,A3-4 

 

70.5 54.7 23.4 

4 Demirtas et al 
(Turkey) 

2014 Retro-
spective 

RMN 13 84.6 AO: 33A1-4,A2-
5,A3-4 

 

84.6 31.1 26.7 

    DLP 15 86.7 AO: 33A1-3,A2-
5,A3-7 

 

86.7 36 31.3 

5 Gill et al (India) 2017 RCT RMN 20 70 AO: 33A1-7,A2-
10,A3-3 

 

65 36 27.8 
 

    DLP 22 63.6 AO: 33A1-9,A2-
8,A3-5 

 

72.7 38.7 29.2 

6 Saumya et al 
(India) 

2018 RCT RMN 20 85 AO:33A1-2,A2-
4,A3-10 

 
C1-3,C2-14,C3-7 

(Overall) 

75 39.6 10.4 
overall 

    DLP 20 95 80 37.4 

 
 

Statistical analysis 
We analyzed our data with Review Manager Software 

(Rev-Man 5.3). For dichotomous data, odds ratio (OR) and 
95% confidence intervals (CI) were calculated. For 
continuous data, weighted mean difference (WMD) and 
95% CI were calculated. We used fixed effects model to 
estimate overall effect sizes. I2 value and chi-square test 
were used to assess statistical heterogeneity. p value > 0.1 
and I2 value of > 50% were considered as statistical 
heterogeneity. Sensitivity analysis was carried out to check 

whether a particular study has larger impact on outcome. 

Risk of bias 
Risk of bias of the studies we included were assessed 

using rev man software. Parameters like randomization 
techniques like computer-generation and allocation 
concealment, blinding were assessed [Figure 1]. Red 
color indicate high risk studies, yellow color indicate 
intermediate risk studies and green color indicates high 
risk studies. 

 
Table 4. Postoperative data in the studies 

Study 

Study 
Groups 

(1=RMN 
, 2=DLP) 

Operati
ve time 
(mins) 

Post 
operative 

data 
(Ambulati
on time/ 
Time o 

surgery) 

Radiological 
union rates and 

weeks 

Delayed unions 
and non unions 

Malalignment 
(Coronal / 

Saggital) ( in 
degrees) 

Infection 
Knee ROM/ 

Anterior 
knee pain 

Authors Conclusion 

1 

Markm
iller et 

al 
RMN 

142 
 
 

Full wt 
bearing at 
radiologic
al union / 
3.4 days 
overall 

94.7% ; 14.6 1/19 NU 

2 (1-Varus 
malalignment > 

5°,1-Outer 
rotational 

malalignment > 
15°) 

1 (5.3%) 
103°/ 
N/A 

The author concludes that 
there was no significant 

difference between the plate 
and nail group with respect 
to malalignment, non-union, 

infection and functional 



(145) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 10. NUMBER 2. February 2022  

 

LOCKED PLATING VERSUS NAILING FOR DISTAL FEMUR FRACTURES 

 

 DLP 155 90%; 13.8 2/20 NU 

3 (2-Varus 
malalignment > 

5°,1-Outer 
rotational 

malalignment > 
15°) 

0 
110°/ 
N/A 

outcome in our patients. The 
LISS offers good 
stabilization in 

periprosthetic fractures 
 

2 Hierhol
zer et 

al 
RMN 

N/A 

Full wt 
bearing at 
radiologic
al union / 

N/A 

91.5%, N/A 
5/59 NU 

4/59 Delayed 
Union 

N/A 

1(1.7%-
superficial 
infection) 

N/A 

No differences were seen in 
outcome between implants 
regarding fracture healing, 

nonunion, and infection. 
Locked plating may be 

utilized for all distal femur 
fractures including complex 

type C fractures, 
periprosthetic fractures, as 

well as osteoporotic 
fractures. IM nailing may be 

successfully implanted in 
bilateral, multisegmental 

fractures as well as in extra-
articular and type C1 

fractures. 

 

 DLP 89.3%, N/A 
6/56 NU 

6/56 Delayed 
Union 

5(3 
superfici3al & 

2 deep 
infection-8.9 

%) 

3 
Gao et 

al 
 

RMN 87.4 

Full wt at 
radiologic

al 
union/2.1 

days 

94.1%, N/A 
1/17 NU 

0/17 Delayed 
Union 

2 Malunion 0 103.5, N/A The overall union 
disturbance rate in the LP 
group was higher than in 

the RN group. No significant 
difference between the 

groups in infection, 
malalignment and knee pain 

 

 DLP 79.7 

Full wt at 
radiologic

al 
union/1.7 

days 

84.2%, N/A 
3/19 NU 

4/19 Delayed 
Union 

1 Malunion 1 (5.3%) 98.2 , N/A 

4 

Demirt
as et al 

RMN 

N/A 

Full wt at 
radiologic

al 
union/3.2 

days 

92.3%, 22.3 
1/13 NU 

2/13 Delayed 
Union 

3 (1-Malalignment 
>10°,  2 -

Malalignment 
5-10°) 

N/A 

N/A, 
3(23.1%) 

The author concludes that 
the outcomes of the plating 
and nailing methods for the 
treatment of extra-articular 
distal femur fractures were 
similar and both methods 

can be applied in all 
fractures, with the exception 

of Gustilo- Anderson Type 
3B and C open fractures 

 

 DLP 

Full wt at 
radiologic

al 
union/2.8 

days 

86.7 %, 25.7 
2/15 NU 

3/15 Delayed 
Union 

4 (2-Malalignment 
>10°,  2 -

Malalignment 
5-10°) 

N/A, 
3(20%) 

5 

Gill et 
al 

RMN 102.3 

Full wt 
bearing at 
radiologic
al union / 
5.2 days 

90% , 22.6 
2/20 NU 

1/20 Delayed 
Union . 

6 (2-Malalignment 
>10°,  4 -

Malalignment 
5-10°) 

3(1.7%-
superficial 
infection) 

107 , 
4(20%) 

The author stated that 
nailing had the 

disadvantages of increased 
operating time and blood 

loss and successive anterior 
knee pain but had the 

advantage of earlier union. 
On the other hand, technical 

errors are more common 
with minimally invasive 

plating 

 

 DLP 88.4 

Full wt 
bearing at 
radiologic
al union / 
6.2 days 

90.9%, 26.5 
2/22 NU 

5/22 Delayed 
Union 

3 (1-Malalignment 
>10°,  2 -

Malalignment 
5-10°) 

5(3 superficial 
& 2 deep 

infection-8.9 
%) 

112 , 
1(4.5%) 

6 

Saumy
a et al 

RMN 105 

Full wt 
bearing at 
radiologic
al union / 
2.3 days 

100%, 14.6 
0/20 NU 

0/20 Delayed 
Union 

3 malunion N/A 
113.4 , 

N/A 

The author concludes that 
retrograde nailing was 

found to be a better 
fixation system for both 

extra as well as intra-
articular fractures of 

distal femur with better 
outcome in terms of range 

of movements, early 
mobilisation and less 

operative time and blood 
loss. 

  

DLP 110 

Full wt 
bearing at 
radiologic
al union / 

3 days 

100%, 16.2 
0/20 NU 

1/20 Delayed 
Union 

2 malunion N/A 
106.3 , 

N/A 

 

Results

Study characteristics 
All studies included in the analysis directly compared 

intramedullary nailing with plating for distal femoral 

fractures, both intraarticular and extraarticular. Out of the 
six studies included, 2 were retrospective, 2 were 
prospective and 2 were randomized controlled trials. All of 
them were published in last 20 years. The least number of 
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patients included is 13 in nailing group and 15 in plating 
group (20). The maximum number of patients in a study is 
115 (8). The studies have mentioned comparability of 
individual groups in terms of preoperative parameters like 
age, sex and type of fracture. 

Demographic variables 
Age, sex, fracture type & implant 

All the included studies have patients of age ranging 
from 17 years to 89 years. All the studies included only 
skeletally mature patients in the analysis. The studies 
were not exclusive to elderly osteoporotic patients. One 
retrospective study which included only osteoporotic 
elderly distal femoral fractures which can cause bias was 
excluded (18). All the studies have shown that distal 
femoral fractures are more commonly seen in males 
compared to their female counterparts. Most of the 
patients have high energy trauma due to road traffic 
accidents as the cause, hence resulting in a male majority 
who are more involved in accidents compared to females. 
Both the groups in most of the studies (except 1) were 
comparable without any gender bias with a proportional 
male-to-female ratio between the groups, with males 
being in the majority. One study has a female dominant 
plating group and male-dominant nailing group (23).  

 

 
Figure 1. risk of bias summary: risk of bias item for each 
included study 

3 studies included only extra-articular supracondylar 
femur fractures (20-22). 3 studies included both intra-
articular and extra-articular fractures, with similar 
distribution among nailing and plating groups (8,10,23). 
These studies have used nailing even in intra-articular 
distal femur fractures with comparable distribution of AO 
Type C fractures among both the nailing and plating groups 
and hence amenable to comparision. Retrograde 
intramedullary nailing (RMN) consisted of an 
intramedullary nail with an expanded distal end with at 
least two distal interlocking bolts. Internal fixation with 
plating was achieved with a lateral distal femur locked 
plate (DLP). The studies included here used only locking 
plates and did not include studies with use of condylar 
blade plate and angular blade plate. Also, studies analyzing 
distal femur fractures exclusively in periprosthetic 
fractures were excluded. 

 

Outcomes 
Blood loss 

Only 2 out of 6 included studies mentioned about 
bloodloss (21,22). The mean blood loss was higher in 
patients of nailing group in comparison to the plating 
group with a mean difference of 96.39 in favor of the 
plating group and was statistically significant (95% CI 
69.60 to123.18, p <0.01). Both the studies in this subset 
included only extra-articular supracondylar fractures and 
closed reduction with minimal invasive submuscular 
plating was done in the plating group, which could be the 
reason for lesser blood loss (Figure 2A). 

Implant failure 
Only 3 out 6 included studies mentioned about implant 

failure (20-22). It was exclusively seen in the plating group 
with an Odds ratio of 0.28 favouring the nailing group but 
was statistically not significant (95% CI 0.04 to 1.79, 
p=0.18). The retrograde intramedullary nail is a load 
sharing device that allows early weight-bearing while 
locking plate is a load-bearing fixation that assumes 100% 
of the functional load. Hence nailing can be favourable in 
long bone fixation compared to plating with regards to 
implant failure (24, 25) [Figure 2B]. 

Infection 
3 out of 6 studies mentioned about infection. It was more 

commonly seen in the plating group when compared to the 
nailing group. 4 out of 56 patients had an infection in the 
nailing group, and 7 out of 61 patients had an infection in the 
plating group. Although the results were not significant, the 
odds ratio was 0.64 (95% CI 0.19–2.14, p = 0.47), favoring 
the nailing group. IV antibiotics were used in such cases, and 
implant removal and debridement were done whenever 
necessary [Figure 2C]. Gao et al, mentioned that 1 patient in 
plating group had deep infection which lead to implant 
removal. Gill et al, mentioned superficial infection 4 in 
plating group and 2 in nailing group, 1 patient in each group 
had deep infection which lead to implant removal. 
Markmiller et al, didn’t mention about deep or superficial 
infection (21-23). 

Knee rom 
Only 2 out of 6 studies mentioned about knee ROM (21,22).  
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Figure 2. forest plot for (a) blood loss, (b) implant failure, and (c) infection 

It was found to be comparable in both nailing and 
plating groups with a mean difference of -2.66 (95% CI -
7.90 to 2.59, p= 0.11). Both the authors advocated a 
range of motion exercises for knee after surgery from 
the first postoperative day. An early active range of 
motion exercises for the knee can avoid stiffness and 
improve the final outcome [Figure 3A]. Full weight 
bearing was allowed only after radiological signs of 
union in any group.  

Malunion 
4 out of 6 studies mentioned about malunion (20-23). 

Malalignment was seen in 13 patients out of 69 patients 
with nailing and 11 patients out of 76 patients with 
plating with an odds ratio of 1.39, slightly favoring the 
plating group but not statistically significant (95% CI -
0.57 to 3.37, p=0.47). malalignment of more than 5-10 
degrees is considered as malunion. Although angular 
malunion is a known complication of retrograde 
medullary nailing, the use of longer and broader nails 
and the use of poller screws whenever necessary can 
reduce its occurrence (26,27) [Figure 3B]. 

Non union 
5 out of 6 studies mentioned about non-union8 (8,20-23) 

Overall, 10 out of 128 patients in the nailing group and 15 

out of 132 patients in the plating group had the complication 
of non-union with an odds ratio of 0.66, slightly favoring 
retrograde medullary nailing (95% CI 0.29 to 1.54, p=0.34). 
Non-union has been treated by exchange implants and 
autologous bone grafting in most patients. The addition of 
bone morphogenic protein (BMP-7) in atrophic non-union 
was done in a few patients in a study (8) [Figure 3C]. 

 
Pain 

4 out of 6 included studies mentioned about anterior knee 
pain (20-23). It was a complaint seen similarly in both the 
nailing and plating groups with an odds ratio of 1.09 (95% 
CI 0.46 to 2.58, p=0.85). Although theoretically, anterior 
knee pain is more commonly associated with retrograde 
medullary nailing due to joint damage during the nail 
insertion, there was no significant difference between 
plating and nailing groups (28,29) [Figure 4A]. 

Surgical duration 
3 out of 6 included studies mentioned about surgical 

duration (10,21,22). The overall mean surgical duration 
was seen to be higher in retrograde medullary nailing 
when compared to the plating group with a mean 
difference of 10.1, which was statistically significant  
(95% CI 2.90 to 17.13, p <0.01). Use of submuscular 
plating with percutaneous screw insertion with the help 
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of aiming device can reduce the time required for plating 
while reaming of medullary canal to achieve a snugly 
fitting broader nail, the use of poller screws to avoid 
malalignment and use of freehand technique for the 
insertion of proximal screws can account for a higher 
operating time in the nailing group [Figure 4B].  

Union time 
3 out of 6 included studies mentioned about time to 

union (20,22,23). Although the union time was slightly 
favoring the nailing group, there was no significant 
difference in the union time between the plating and 
nailing group among all the three studies that have 
been analyzed for this parameter (mean difference of -
3.69, 95% CI -9.71 to 2.33, p=0.23). Henderson et al. 
reported a higher amount of callus formation in the 
nailing group compared to the plating group at similar 
follow up time (30) [Figure 4C]. 

 

 
Figure 3. forest plot for (a) knee range of motion, (b) malunion, and (c) nonunion 
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Figure 4. forest plot for (a) pain, (b) surgical duration, And (c) union time 

Discussion 
Treatment for the fractures of the distal femur has 

evolved from the use of condylar screw and angled blade 
plate to the use of Less Invasive stabilization system and 
retrograde intramedullary nailing (7, 31). Several studies 
have been conducted for comparison of biomechanical 
analysis between locked plating and intramedullary 
implant for distal femur fractures, but comparative 
studies between these implants in the patients have been 
very few. (32-37). Both locked plating and distal femoral 
nailing allow the fixation with minimal soft tissue 
dissection and can adhere to the principle of biological 
osteosynthesis. 

Both Gao et al and Gill et al have found similar findings 
in extra articular distal femur fractures (21,22). They 
have found significant difference between nailing group 
and plating in terms of blood loss and surgical time 
favouring the plating group. As the nailing patients 
required extra procedure of sequential reaming, 
increased blood loss as well as surgical time was seen in 
nailing. However, these findings did not translate into any 
long term effects as there was no significant difference 
between the two groups with respect to deep infection, 
implant failure, knee pain or knee range of motion. 

However, Gao et al reported more union disurbances, 
namely both non-union and delayed union combined in 
the plating group, when compared to the nailing group. 
Demirtas et al. also did not find an significant difference 
with respect to implant failure,,malunion , non-union, knee 
pain, or union time in extra articular distal femur fractures 
(20). Hierholzer et al, who compared the fixation methods 
in both extra and intraarticular fractures, have found no 
difference between the groups with respect to non-union 
and infection (8). Markmiller et al. also did not find any 
significant between the two groups with respect to 
infection, malunion or non-union (23).  

On performing the analysis combining all the data, 
patients in the plating group are associated with lesser 
blood loss and lesser duration of surgery compared to the 
nailing group, which was statistically significant. 
Malunion was comparatively less in the plating group, 
although the finding was statistically not significant.  

On the other hand, patients in the nailing group have a 
slightly lesser chance of implant failure, infection, and 
non-union, but the difference was insignificant; this could 
be attributed to a lesser number of studies. Other 
parameters such as knee ROM, anterior knee pain, and 
time to the union were equivocal in both plating and 
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nailing group. Sub group analysis cannot be done based 
on fracture type to say whether a particular implant is 
better for particular type of fracture, as the data on results 
in various age groups and fracture types is not available. 
El-kawy et al did a study on retrograde nailing in elderly 
patients for distal femur fractures without intra articular 
extension and showed that it is a surgically limited and 
reliable procedure in elderly patients (38). 

Hence, distal femur fractures can be managed with both 
locked plating and retrograde intramedullary nailing with 
both showing similar outcomes with respect to malunion, 
non-union, implant failure, infection, knee ROM, anterior 
knee pain and time to union with plating having the 
advantage of lesser blood loss and lesser duration of 
surgery which was significant. These results can also be 
applied to patients with intraarticular fractures of the 
distal femur as the patient distribution with respect to AO 
type C fractures was similar in both nailing and plating 
groups, albeit with reservations. On the other hand, 
retrograde nailing is a feasible alternative, even in 
fractures with comminution, and allows early weight-
bearing and mobilization. 

The limitation of this study is that the certainty of the 
evidence is very low as per our grading scores because 
there are very few randomized controlled trials in the 
literature.  Also, the individual studies do not have all the 
parameters of outcomes that are being analyzed here and 
the inclusion of retrospective studies in our analysis can 
affect the strength of the evidence. Hence conducting 
larger prospective randomized controlled trials could 
further increase the strength of our results. 

Limitations 
Most of the included studies were observational 

studies, with both retrospective and prospective 
studies included in the analysis. Since the available 
RCTs were limited, these observational studies had to 
be included to compare both the implants in distal 
femur fracutres. In addition, another limitation of our 
analysis is less number of studies and less number of 
patients 

Conclusions 
In the present meta analysis, we came to a conclusion 

that surgical duration and blood loss favoured plating 
group and the difference is significant. But while 
analysing parameters like  implant failure, infection and 
non-union, our analysis favoured nailing group, but the 
difference is not significant. This may be because of less 
number of studies and lesser sample size. Overall, both 
locked plating and retrograde intramedullary nailing are 
comparable with respect to complications in distal femur 
fractures, but we need further larger and high quality 
randomized studies to evaluate the difference. 
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