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Abstract

Background The optimal treatment strategy for the surgical management of femur fractures and non-unions remains
unknown. The aim of this study is to assess union rates, complications and outcome after femoral double plating. Treatment
of shaft, distal, periprosthetic fractures and pathological proximal femur fractures as well as femoral non-unions with double
plating were evaluated.

Methods A systematic review according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) statement was conducted. Published literature reporting on the treatment and clinical outcome of femoral frac-
tures and non-unions with double plating was identified. In total, 24 studies with 436 cases of double plating, 64 cases of
single plating, 84 cases of intramedullary nailing (IM), and 1 interfragmentary screw treatment met the inclusion criteria of
this systematic review. The evaluated literature was published between 1991 and 2020.

Results Double plating of femoral fractures achieved high healing rates and few complications were reported. It displayed
significantly less intraoperative haemorrhage, shorter surgery time reduced risk of malunion in polytraumatised patients
when compared to IM. Fracture healing rate of double-plating distal femoral fractures was 88.0%. However, there were no
significant differences regarding fracture healing, complication or functional outcome when compared to single plating.
Treatment of periprosthetic fractures with double plating displayed high healing rates (88.5%). Double plating of non-unions
achieved excellent osseous union rates (98.5%).

Conclusions The literature provides evidence for superior outcomes when using double plating in distal femoral fractures,
periprosthetic fractures and femoral non-unions. Some evidence suggests that the use of double plating of femoral fractures
in polytraumatised patients may be beneficial over other types of fracture fixation.

Level of evidence IV.

Keywords Femoral fractures - Double plating - Non-union - Periprosthetic fracture - Polytrauma

Introduction

Double plating is performed by adding a second implant for
fracture treatment increasing stability and providing advan-
tages of fracture fixation in regions with high bending forces
and intra-articular metaphyseal fractures [1]. Due to these
biomechanical advantages, there are several indications for
double plating of the femur including femoral fractures,
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pathological fractures of the proximal femur, periprosthetic
femoral fractures and femoral non-unions [2—4].

In general, the treatment of femoral shaft fractures with
intramedullary nailing (IM) or single-plate fixation can
achieve high union rates [5]. However, some evidence in
the literature shows a 24% rate of complications, including
non-union, implant failure and infection [6]. Particularly in
polytraumatised patients, plate fixation of the femoral shaft
can provide a successful treatment option [7]. Plate fixation
is recommended in patients with lung injuries unsuitable
for IM [7, 8].

A further indication for double plating of the femur
is distal femoral fractures. These injuries occur in young
patients after high-energy or much more frequently in the
older patients after low-energy trauma. Fractures of the
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distal femur account for 3—-6% of all femoral fractures
[9, 10]. Plating and IM are discussed in the literature as
treatment options, with plating used predominating. Fur-
thermore, biomechanical studies report better results with
plating compared to other fixation methods [11]. A recent
meta-analysis displayed a non-union rate of approximately
5% after fixation of distal femur fractures using a single
locking compression plate or retrograde intramedullary
nailing [12].

In addition, periprosthetic fractures of the femur can
be treated successfully with double plating. Periprosthetic
fractures following hip or knee arthroplasty are difficult to
treat because they are associated with poor bone quality
and distal fragments of insufficient length for adequate
fixation [13].

Treatment options for pathological proximal femur frac-
tures include intramedullary nailing (IM) [14], endopros-
thetic reconstruction [15] and plating with and without
augmentation of bone cement [16]. The compound osteo-
synthesis has been developed for these pathological frac-
tures [17, 18]. The reconstruction of the proximal femur and
fixation using a condylar plate together with an intramedul-
lary placed narrow small fragment plate achieves a great
amount of stability [17, 19] and is more stable compared to
intramedullary nailing [18, 20, 21]. Furthermore, functional
results of double plating are superior compared to primary
endoprosthetic replacement [22].

Another indication for double plating of the femur is the
treatment of non-unions. The overall rate of femoral non-
union is approximately 14% [23]. Non-union of the femur
can result from severe open fracture or segmental bone loss,
infection or failure of the previous implants. Non-union in
the lower extremities is associated with axial malalignment,
loss of ambulatory function, decreased range of motion,
chronic pain and reduced quality of life [24].

Given that fracture healing varies between diaphyseal and
metaphyseal bone or pathological fractures and that accom-
panying injuries as well as comorbidities and injuries of the
soft tissues between polytraumatised patients and the elderly
patient suffering from periprosthetic fractures are different,
the most important common denominator of this review are
the surgical technique of double plating and the anatomical
femoral region.

Endpoints of the present study were union rates and com-
plication rates for double plating of femoral shaft fractures,
distal femoral fractures, periprosthetic femoral fractures,
pathological fractures of the proximal femur and femoral
non-unions. When possible, comparison to other fixation
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procedures was to be performed. It was hypothesised that
double plating of the femur for each indication mentioned
above achieves high union rates with low complication rates
and that double plating is a successful alternative compared
to other fixation procedures.

Materials and methods

Electronic database was searched to identify all published
literature addressing the treatment of fractures and non-
unions of the femur. This study was conducted in accord-
ance with the 2009 preferred reporting items for systematic
review and meta-analysis (PRISMA) statement (Fig. 1)
[25]. The search was performed using PubMed in November
2020. According to the predefined selection criteria, studies
that had been published from the database inception until
November 30, 2020 were searched using both MeSH (Medi-
cal Subject Headings) terms and keywords. The search terms
were “femoral fracture AND dual plating”, “femoral fracture
AND double plating”, “fracture of the femur AND dual plat-

ELINT3 ELINT3

ing”, “fracture of the femur AND double plating”, “peripros-

LLINNT3

thetic femoral fracture AND dual plating”, “periprosthetic

LLIT3

femoral fracture AND double plating”, “periprosthetic frac-
ture of the femur AND dual plating”, “periprosthetic fracture
of the femur AND double plating”.

Two investigators independently reviewed the titles,
abstracts and texts from all included articles. Selection
for inclusion was determined by examining the title and
abstract of all articles obtained from the search (Fig. 1).
The citations in the included studies were manually
checked to identify potentially eligible studies. Full-text
articles were examined for review to allow further assess-
ment of inclusion and exclusion criteria (Fig. 1).

A study was included when it (1) assessed the treatment
of fractures or non-unions of the femur with two plates, with
two plates compared to a single plate or compared to IM
and (2) consisted of a cohort of seven or more patients. A
study was excluded when it (1) consisted of a cohort of less
than seven patients, (2) was basic science or editorial articles
or surgical technique descriptions or (3) was an animal or
biomechanical study. The present study was conducted with
language limitation to English, French and German.

The retrieved studies were populated in Citavi (ver-
sion 6 Swiss Academic Software and Citavi, Widenswil,
Switzerland,) and then exported to Microsoft software
(Microsoft 365 Business Standard, Redmond, WA USA).
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Fig. 1 PRISMA flow chart
showing the path from identifi-
cation to inclusion of relevant
literature

Records after duplicates

Records identified through
database searching (n=40)

and non-relevant removed

(n=38)

Records screened (n=38)

Full-text articles assesed

for egiliblity (n=32)

Studies included (n=24)

Following the exclusion of duplicate results, the study
selection was performed.

Two reviewers independently extracted the key infor-
mation from the included studies comprising the names of
the authors, year of publication, level of evidence, number
of patients, treatment, mean follow-up, fracture healing,
complications and functional outcome at final follow-up.
Descriptive analysis was performed with Excel. The level
of evidence was assigned according to the classification
as specified by Wright et al. [26]. In addition, studies were

Records exlcuded after
abstract screening (n=6)

Full-text articles excluded,
with reasons (n=8)

evaluated according the Coleman methodology score
(CMS) [27].

Results

A total of 24 studies, published between 1991 and 2020, met

the inclusion criteria of this systematic review. Studies were
level IIT or IV according to Wright et al. [26].
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Femoral shaft fractures in polytraumatised patients

One study examined outcomes of double plating of femoral
shaft fractures [8]. A second study compared outcomes of
double plating versus IM [28]. In total, 141 patients and 141
femoral shaft fractures were included (Table 1). Double plat-
ing was performed in 57 cases and IM in 84 cases. The mean
follow-up was 16.5 months. Fracture healing was achieved in
138 cases (97.9%). The mean healing time was 8.8 months.
The study comparing IM and double plating reported signifi-
cantly less intraoperative haemorrhage when double plating
was used for fixation of femoral shaft fractures [28]. Fur-
thermore, a significantly shorter surgery time and a signifi-
cantly reduced risk for malunion was observed [28]. All 141
cases were polytraumatised patients [8] or patients with an
Injury Severity Score (ISS) > 18 [28]. The overall complica-
tion rate was 35% among the 141 patients. The complica-
tion rate of double plating was 28% (16 complications in 57
cases), while that of IM was 40% (34 complications in 84
cases) (Table 1). Pulmonary complications were observed
in 26 cases of the IM group (31%) and in 10 cases of the
double-plating group (18%). However, there were no sig-
nificant differences between the IM and the double-plating
groups regarding function scores, fracture union rate, overall
pulmonary complication rate or in-hospitality mortality [28].
The mean Coleman methodology score was 48 (Table 2).

— n=1 delayed union (0.7%)

— n=1 superficial wound infection (0.7%)

— n=236 pulmonary complications (25.5%) (n=26 IM
group, n= 10 double-plating group)

— n=5 multiple organ failure (3.6%)

— n=7 mortality during hospitalisation (5.0%).

Table2 The Coleman methodology score for double plating of femo-
ral shaft fractures

Methodology criterion (max score) Mean score (SD)
Part A
1. Study size 5(5)
2. Mean follow-up (months) 2(0)
3. N procedures 10 (0)
4. Type of study 0
5. Diagnostic certainty 5(0)
6. Description of surgical procedure given 5(0)
7. Description of surgical procedure given 10 (0)
Part B
1. Outcome criteria 2 (0)
2. Outcome assessment 4 (0)
3. Outcome assessment 5(0)
Coleman methodology score (CMS) 48 (5)

Distal femoral fracture

Six studies described outcomes of case series with double
plating of distal femoral fractures [2, 29-33]. A total of
156 distal femoral fractures (AO [Arbeitsgemeinschaft fiir
Osteosynthesefragen] 33 A-B and 33-C2 and 33-C3 frac-
tures) were included (Table 3). Of these 156 cases, 108 distal
femoral fractures were treated with double plating which
achieved healing in 95 cases (88.0%). Bai et al. (2018) com-
pared lateral plating in 48 cases and double plating in 12
cases of distal femoral fractures. No significant differences
in the mean operation time, intraoperative haemorrhage or
fracture-healing time were observed. Good to excellent knee
function 1 year postoperatively was found [29]. While frac-
ture healing was achieved in all cases in the double-plating
group, there was one non-union in the single-plating group
[29]. Summarising all 108 cases, the overall complication
rate was 33.3%. The mean Coleman methodology score was
41.5 (Table 4).

— n=9 infection (8.3%)

— n=10 non-union (9.3%)

— n=2 mortality during hospitalisation (1.9%)

— n=23 mild pain at the iliac grafting donor site (2.8%)

— n=2 arthrolysis under general anaesthesia at 3 weeks
after surgery because of a clear delay in rehabilitation
response and fear of development of arthrofibrosis (1.9%)

— n=2 delayed tibial tuberosity osteotomy healing for more
than 12 weeks (1.9%)

— n=2 delayed wound healing (1.9%)

— n=1 deep-vein thrombosis (0.9%)

— n=06 screw breakage or cut-out in one of the plate fixa-
tions with no loss of reduction (5.6%).

Periprosthetic femoral fracture

Five studies reported outcomes of case series with double
plating of periprosthetic femoral fractures. Periprosthetic
fractures around total hip and knee arthroplasty and femo-
ral shaft were included [3, 34-37]. A total of 106 patients
(109 cases) with 68 periprosthetic and 38 femur fractures,
including 2 non-unions and 1 open fracture, were analysed
(Table 5). Of these 109 cases, 96 cases were treated with
double plating. The fractures contained type A3 and C3
fractures according to AO/OTA-classification. Very low
supracondylar fractures and periprosthetic fractures around
total hip and total knee arthroplasty (Vancouver classifica-
tion B1 and C, Su et al. [38] Su2 and Su3) were included.
Miiller et al. [3] evaluated double plating of ten peripros-
thetic fracture cases following hip or knee arthroplasty: six

@ Springer
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Table4 The Coleman methodology score for double plating of distal
femoral fractures

Methodology criterion (max score) Mean score (SD)
Part A
1. Study size 2527
2. Mean follow-up (months) 1.8 (1.7)
3. N procedures 9.5 (1.1)
4. Type of study 1.7 (3.7)
5. Diagnostic certainty 5(0)
6. Description of surgical procedure given 10 (0)
7. Description of surgical procedure given
Part B
1. Outcome criteria 2 (0)
2. Outcome assessment 4 (0)
3. Outcome assessment 5(0)
Coleman methodology score (CMS) 41.5

periprosthetic fractures after total hip arthroplasty, three
periprosthetic fractures after total knee arthroplasty and one
interprosthetic fracture after total hip and knee arthroplasty.
Seven patients were included in the final follow-up. Frac-
ture healing was achieved in all cases [3]. The mean follow-
up was 34.5 months (Table 5). Two patients passed away
because of non-surgery related events before the follow-up
[3]. Park et al. [36] analysed periprosthetic fractures around
knee arthroplasty (Su type 3). Of 21 patients, 20 achieved
union at an average of 14 weeks postoperatively and the
mean Knee Society knee and function scores were 94 and
89.5 [36]. Bologna et al. [37] showed in their retrospective
study that double plating of complex distal femoral fractures
(AO/OTA 33-C2/33-C3) or periprosthetic fractures led to
significantly higher union rates compared to single plating.
It is to highlight that of 13 cases treated with single plating
only, there were 6 non-unions and 4 delayed unions (76.9%
impaired bone healing).

Overall, healing was achieved in 85 of 96 cases fractures
treated with double plating (88.5%) [3, 34-37]. The com-
plication rate was 21.9%. The mean Coleman methodology
score was 46.2 (Table 6).

— n=1 non-union (1.0%)

— n=2 implant failure (2.1%)

— n=3 delayed union (3.1%)

— n=06 superficial wound infection (6.3%)

— n=1 reduction loss (1.0%)

— n=1 deep infection (1.0%)

— n=4 complication in soft tissue healing (4.2%)

@ Springer

— n=2significant knee stiffness (2.1%)
— n=2 mild anterolateral heterotopic ossification (2.1%)

Pathological fractures of the proximal femur

Two studies analysed double-plate compound osteosynthesis
for treatment of pathological fractures of the proximal femur
(Table 7) [16, 18]. Merckaert et al. [18] reported that double-
plate compound osteosynthesis is superior compared to other
fixation techniques. Comparing the double-plate compound
osteosynthesis and the single-plate compound osteosynthesis
Kinkel et al. [16] showed that the double-plate technique is
more stable and associated with a higher survival probability
after 5 years. The mean Coleman methodology score was
49 (Table 8).

Non-union of the femur

Nine studies reported outcomes of case series with double
plating of femoral non-unions including the proximal femur,
femoral shaft and distal femur [4, 24, 39-45]. Pydisetty
et al. [42] analysed 10 patients with revision surgery for
non-union of bisphosphonate-related subtrochanteric frac-
tures. After removal of failed implants and resection of the
non-union, bone grafting and double plating with a lateral
dynamic compression screw (DCS) plate and anterior lock-
ing compression plate were performed achieving bone union
in all the cases. However, one patient was lost to follow-up
and complication rate was high in these complex fracture
patterns [42]. Both, Lu et al. [43] and Mardani-Kivi et al.
[44] reported that double plating and bone grafting achieved
a healing rate of 100% for the treatment of atrophic distal
femur non-union with bone defect and non-union of femoral
supracondylar, subtrochanteric, and shaft fractures, respec-
tively. There were no differences between double plating,
single plate and interfragmentary screw in the only study
comparing different fixation techniques [39]. A total of 193
non-unions were included (Table 9). Fracture healing was
achieved in 190 cases (98.5%). Reported postoperative com-
plications occurred with an overall rate of 25.9%. The mean
Coleman methodology score was 44.2 (Table 10).

— n=4infection (2.1%)

— n=1 sacral sore (0.5%)

— n=2 postoperative seroma (1.0%)
— n=4 blood transfusion (2.1%)

— n=1HDU admission (0.5%)
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Table6 The Coleman methodology score for double plating of
periprosthetic fractures

Methodology criterion (max score) Mean score (SD)
Part A
1. Study size 3.2(1.6)
2. Mean follow-up (months) 2.6 (1.2)
3. N procedures 9.4 (1.2)
4. Type of study 0(0)
5. Diagnostic certainty 5(0)
6. Description of surgical procedure given 5(0)
7. Description of surgical procedure given 10 (0)
Part B
1. Outcome criteria 2 (0)
2. Outcome assessment 4 (0)
3. Outcome assessment 5(0)
Coleman methodology score (CMS) 46.2

— n=1 periprosthetic fracture (0.5%)

— n=2 fatigue failure (1.0%)

— n=1 malunion (0.5%)

— n=1 persistent non-union (0.5%)

— n=1 loss of motion of one knee (0.5%)

— n=12 movement limitation (6.2%)

— n=9 muscle atrophy (4.7%)

— n=2 failure of attachment of the greater trochanter
(1.0%)

— n=7 symptomatic hardware (3.6%)

— n=1 breakdown of the posterior iliac crest harvest site
(0.5%)

— n=1 deep-vein thrombosis (0.5%)

— n=1 pulmonary embolism (0.5%).

Discussion

The most important observations of this systematic review
were (1) that double plating displayed significantly less
intraoperative haemorrhage, a significantly shorter surgery
time and a significantly reduced risk for malunion compared
to IM in polytraumatised patients and thus it is reported to
be a successful alternative to nailing, (2) that double plating
of distal femoral fractures achieved very high healing rates
(88.0%) with a reported overall complication rate (33.3%),
(3) that double plating of periprosthetic femoral fractures
displayed very high healing rates (88.5%) with a moderate

@ Springer

overall complication rate of 21.9% and (4) that the treatment
of femoral non-union with double plating achieved excellent
osseous union rates (98.5%) with a reported overall compli-
cation rate of 25.9%.

Application of an external fixator in femoral fractures
showed non-union rates of 0—12% [46]. Plate fixation of
femoral fractures displayed non-union rates ranging from 1.6
to 8% [47-49]. The results of the present systematic review
showed a 97.9% fracture-healing rate after double plating of
femoral shaft fractures in polytraumatised patients. Moreo-
ver, better surgical parameters were observed. These findings
might lead to an increase in the clinical use of double plating
for the treatment of femoral shaft fractures in polytrauma-
tised patients. Further studies are necessary to evaluate the
possible benefits. According to current literature, treating
femoral shaft fractures in polytraumatised patients with dou-
ble plating is superior to IM.

Distal femur fractures occur in older patients after
low-energy trauma and result from high-energy trauma in
younger patients causing comminution, unstable fractures
and bone loss [31]. Due to poor bone quality, treatment of
distal femur fractures in older patients is difficult. Limita-
tions of treatment with the condylar blade plate and supra-
condylar nailing are the reduction of the articular surface and
fixation [31]. Furthermore, there is a high incidence of loss
of fixation and varus collapse [2, 10]. Double plating of dis-
tal shaft fractures in other anatomical regions like the distal
humerus is already a standard procedure [1]. According to
biomechanical studies, a parallel arrangement of the plates
appears to be best, however, there is no evidence for the opti-
mal arrangement in clinical data [1]. In the examined case
series, fracture healing was achieved in almost all patients
treated with double plating, which might be advantageous
over other fixation types. Compared to the results of the
meta-analysis of Yoon et al. [12] showing a non-union rate
of 5% after single-plate fixation or retrograde intramedullary
nailing the results of the present study provide that double
plating is a surgical treatment option. This systematic review
shows that there is a lack of clinical studies comparing single
versus double plating and other fixation techniques. Accord-
ing to the current literature examining double plating of the
lower extremity, further clinical studies examining the best
treatment options for the elderly patients are necessary.

Surgical treatment of periprosthetic fractures of the femur
is challenging. Current literature reports high union rates
(88.5%) of double plating of distal femoral and peripros-
thetic fractures following hip or knee arthroplasty. Con-
sidering the high mean age of 76.2 years of the patients,
double plating is a valid treatment option. The present study
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Table 8 The Coleman methodology score for double plating of path-
ological fractures of the proximal femur

Methodology criterion (max score) Mean score (SD)
Part A
1. Study size 73)
2. Mean follow-up (months) 1(1)
3. N procedures 10 (0)
4. Type of study 0
5. Diagnostic certainty 5(0)
6. Description of surgical procedure given 5(0)
7. Description of surgical procedure given 10 (0)
Part B
1. Outcome criteria 2 (0)
2. Outcome assessment 4 (0)
3. Outcome assessment 5(0)
Coleman methodology score (CMS) 49

reveals that double plating of periprosthetic fractures leads
to a moderate rate of complications [3, 34]. Furthermore,
double locking plating of osteoporotic periprosthetic supra-
condylar femur fractures resulted in reduction of complica-
tion rates, reduction loss and implant failure and allows early
mobilisation and rehabilitation and earlier weight bearing
[35]. However, currently there are predominantly level IV
studies in the literature. One retrospective level III study
showed significant better results for double plating compared
to single plating [37]. In comparison to other fixation tech-
niques, more clinical data are necessary to further evaluate
the benefit of double plating of periprosthetic fractures. The
potential advantages of full weight bearing after double plat-
ing and thus preventing complications, including pneumonia
and thrombosis, needs further evaluation.

It is reported that using the double-plate compound
osteosynthesis superior biomechanical characteristics and a
higher survival probability can be achieved. However, due
to a lack of consistency of reporting in the literature, more
clinical data are necessary to underline the possible advan-
tages of double plating for these fracture patterns.

Non-unions of the femur occur after open fractures and
metaphyseal comminution [50]. The present systematic
review shows union rates of 98.5% using double plating and
bone grafting for the treatment of femoral shaft non-unions.
Therefore, double plating for the treatment of femoral shaft
union is a viable treatment option.

@ Springer

Supracondylar non-unions are serious complications and
there is no treatment standard [39, 51]. The present study
shows that a high proportion of patients with distal femoral
non-unions can be treated successfully with double plating
and autogenous bone grafting. Moreover, compared to other
studies, the use of dual plating and bone grafting for the
treatment of supracondylar femoral non-unions can achieve
higher healing rates [24, 39, 52].

Stabilisation of the greater trochanter in the revision of
total hip arthroplasty is a major challenge. Non-union rates
using multibraided metallic cables range from 20 to 31%
[40, 53, 54]. Operative techniques for the reattachment
of the greater trochanter are cable fixation, single-plate
devices and dual plating [40]. Current literature shows that
double plating leads to considerably higher union rates
than other fixation techniques [55-57]. According to cur-
rent literature, a 100% union rate can be achieved when
the trochanter is attached to the femur with good contact
and double plating [40]. Superior results when perform-
ing double plating of non-union of the greater trochanter
need to be confirmed. Current literature shows that double
plating might be superior.

A limitation of the present study is that the included
studies—with one exception being level III evidence
based—are level IV evidence based and that the overall
mean Coleman methodology score was only 45.8. Major
areas of methodological deficiencies were study size and
type of study [27]. There is a need for more prospective
clinical studies comparing double plating to other fixation
techniques with greater study sizes. Whereas there was
consistency in the literature regarding the definition of
bone union, the reported complication rates vary in part
substantially due to the different study designs.

Regarding the endpoints of the present study double
plating of femoral shaft fractures, distal femoral fractures,
periprosthetic femoral fractures, pathological fractures
of the proximal femur and femoral non-unions achieves
high union rates with moderate complication rates. The
hypothesis that double plating of femoral fractures and
non-unions can achieve high union rates with low com-
plication rates is confirmed. The hypothesis that double
plating of femoral fractures and non-unions can provide
a successful alternative to other fixation procedures is
also supported by the findings of the present systematic
review.
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Table 9 (continued)

&

outcome at final

Functional
follow-up

Fracture healing Complications

Mean follow-up
(months)

Treatment

Level of Number of cases
vidence

Year

Journal

Authors

Title

Springer

All 10 subtro- n=11 100% union rate,

n.a

Lateral dynamic

10
Mean age:

n=

2020 1V

Injury

Pydisetty et al.

Outcome of revi-

the mean period

chanteric non- 1 superficial

1 patient lost to
follow-up

compression

sion surgery for
bisphosphonate

related subtro-

until fully weight
bearing for all
patients was

infection
1 sacral sore

unions healed
Union time was

screw (DCS)
plate and an

71.5 years
Range of age:

2 postoperative

16 months

anterior locking

compression
plate (LCP)

57-89 years

chanteric frac-

8 months (range
417 months

seroma
4 blood transfu-

(range 7-32)

ture non-union

following failed
intramedullary

nailing

sion
1 HDU admis-

sion
1 periprosthetic

fracture
1 fatigue failure

Table 10 The Coleman methodology score for double plating of non-
union of the femur

Methodology criterion (max score) Mean score (SD)

Part A

1. Study size 2.12.5)
3320
3. N procedures 7.8 (4.2)
4. Type of study 0

5. Diagnostic certainty 5(0)

2. Mean follow-up (months)

6. Description of surgical procedure given 5(0)

7. Description of surgical procedure given 10 (0)
Part B

1. Outcome criteria 2 (0)

2. Outcome assessment 4 (0)

3. Outcome assessment 5(0)
Coleman methodology score (CMS) 44.2

Conclusions

The current literature contains evidence for high healing
rates and superior outcomes when using double plating in
distal femoral fractures, periprosthetic fractures and femoral
non-unions. Some evidence suggests that the use of double
plating of femoral fractures in polytraumatised patients may
be beneficial over other types of fracture fixation.
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