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Objectives

Interprosthetic femur fractures (IFF) present unique challenges to orthopaedic surgeons
due to the preexisting implants in place, oftentimes advanced age and poor bone quality.
Through the development of specific implants and improvement of fixation principles,
management of this rare—yet growing—fracture pattern has progressed in recent decades
to improve patient outcomes. This study’s aim was to identify patient-related outcomes
after undergoing ORIF of interprosthetic femur fractures, including time to union,
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change in pre-operative ambulatory status, malunion/nonunion, surgical site infections,

and revisions.

Data sources

A systematic review of published literature was conducted on Pubmed/MEDLINE and
Cochrane Library databases for English language papers published with 12 studies

meeting inclusion/exclusion criteria.

Study selection

Studies providing quantitative data comparing time to union, change in ambulatory
status, surgical site infections, malunion/nonunion, revisions, and one-year mortality
were used in the analysis. Studies lacking quantitative data were excluded.

Data extraction

12 studies were included in this systematic review and graded by MINOR to identify
potential biases. The aforementioned patient outcomes were calculated as mean values,

ranges, and percentages.

Data synthesis

Time to union averaged 20.2 (range 6-28) weeks with roughly 18% of patients
experiencing a decline in pre-operative ambulatory status. It was found 1.3% of patients
experienced surgical site infections that were treated successfully either operatively or
nonoperatively. Malunions and nonunions occurred in 1.63% and 6.12% of cases,
respectively. Revisions were necessary in 12.6% of cases due to malunion, nonunion, and
hardware failure. The one-year mortality rate was 12.8%.

Conclusion

Our review demonstrates that interprosthetic femur fractures continue to pose
significant challenges in their treatment to both patients and orthopaedic surgeons. With
the expected continued growth in the number of primary total hip and total knee
arthroplasty performed annually, the incidence of interprosthetic femur fractures will
continue to rise. Full femur spanning locked plating is currently the standard of care in

fracture patterns with stable prostheses.

Level of Evidence

Therapeutic Level IIT
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INTRODUCTION

In the United States, there are >700,000 total knee arthro-
plasties (TKA) and >300,000 total hip arthroplasties (THA)
performed annually, with projected increases to >1.25 mil-
lion and >600,000 cases by 2030, respectively (Wolford et
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al. 2015; Williams, Wolford, and Bercovitz 2015; Sloan,
Premkumar, and Sheth 2018). Fractures between ipsilateral
total knee arthroplasty and total hip arthroplasty are
known as interprosthetic femur fractures (IFF). These frac-
tures occur most frequently in the supracondylar region
of the distal femur due to increased stress concentration

Journal of Orthopaedic Experience & Innovation 2


https://journaloei.scholasticahq.com/article/37198-interprosthetic-femur-fractures-systematic-review/attachment/97245.jpg
https://www.stryker.com/us/en/joint-replacement/products/VeraSense_for_Triathlon.html?cid=JR_VS_JOEI_1400x400

Interprosthetic Femur Fractures: Systematic Review

PACIRA

BIOSCIENCES, INC

cira Pharmaceuticals. Inc. & wholly owned subsidiary of Pacira

<. All ights reserved. PR-NP-US-132

Click here to learn more about Pacira Bio Sciences

surrounding TKA components (Mamczak et al. 2010). With
the increasing incidence of ipsilateral arthroplasty proce-
dures, it can be concluded that the rate of interprosthetic
femur fractures will also rise. Studies have demonstrated
that the incidence of periprosthetic proximal femur frac-
tures is roughly 3-4%, and the incidence of periprosthetic
distal femur fractures is up to 5.5% (Della Rocca, Leung,
and Pape 2011; Benkovich et al. 2019; Abdel et al. 2016;
Ramavath et al. 2020). This percentage may increase up to
30% in cases of revision total knee arthroplasty (Tosounidis
and Giannoudis 2015).

Despite the large numbers of primary arthroplasty pro-
cedures performed, the incidence of IFF is rare. While pre-
vious studies have reported that this fracture pattern most
commonly occurs in elderly women, few articles have at-
tempted to report on the incidence of this fracture pattern.
Considering IFFs more commonly occur in elderly and os-
teoporotic patients, as well as in cases of revision surgery,
the primary goals of care include stable fracture fixation to
allow for union and a well-aligned femur to optimize func-
tion (Scolaro and Schwarzkopf 2017; Sah et al. 2010; Soe-
nen et al. 2011). Treatment options include revision arthro-
plasty if fractures are associated with loose prostheses or
total femur replacement in the setting of severe bone loss.
However, in the setting of well-fixed implants, ORIF with
locked plating is advantageous due to the ability to use
long plates and to preserve surrounding soft tissues with-
out excessive periosteal stripping (Sah et al. 2010). Due
to the paucity of available literature on interprosthetic fe-
mur fractures, the goal of this meta-analysis and systematic
review is to evaluate union rate, change in preoperative
ambulation status, complications including malunions/
nonunions, surgical site infections, and revisions, and one-
year mortality in patients undergoing ORIF of interpros-
thetic femur fractures.

METHODS

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines were used to conduct
this systematic review (Vrabel 2015). PubMed/MEDLINE
and Cochrane Library database searches for all publications
on interprosthetic femur fractures were performed using
the search terms “interprosthetic femur fracture” in com-
bination with the Boolean operators “AND” or “OR.” Three
reviewers (I.G., M.N., R.V.) performed the searches and de-
termined the relevance of articles by reviewing the title
and abstract of each article. Inclusion eligibility was subse-
quently determined by reviewing the title and correspond-
ing abstract for each article; those meeting the initial eli-

*Advertisement

gibility were further screened based on a full-text review of
the articles.

STUDY SELECTION

Studies that presented quantitative data on union, ambula-
tion status, surgical site infection, malunion/nonunion, and
revision rate in patients who underwent fixation for inter-
prosthetic femur fractures were included in this systematic
review. Studies that lacked quantitative data were excluded
from this study. Articles were reviewed together (I.G, M.N,
and R.V.). If a consensus could not be reached on article
inclusion, the senior author (L.C.) was included, and a fi-
nal decision was made. Studies were evaluated if they were
published up to November 1, 2021.

DATA EXTRACTION

Studies meeting inclusion criteria were tabulated in Mi-
crosoft Excel (Microsoft, Redmond, WA). Title, author, year
of publication, journal, type, evidence level, sample size,
time to union, revision rate, number of malunions/
nonunions, surgical site infection, final ambulation status,
and mortality were exported. Single categorical analysis
was performed with evaluations of means, range, and per-
centages for the respective patient outcomes. Some studies
included a variety of treatments for interprosthetic femur
fractures. Only information regarding patients undergoing
ORIF was collected.

QUALITY ASSESSMENT

The Methodological Index for Non-Randomized Studies
(MINORS) criteria were used to assess articles for quality
by three reviewers (I.G., M.N., R.V.). Included studies were
graded on the level of evidence using standard and pre-de-
fined criteria (Vrabel 2015). Any score differences were dis-
cussed among reviewers, and a consensus was reached for
final scoring.

RESULTS

GENERAL STUDY CHARACTERISTICS

The initial search yielded 28 studies meeting screening cri-
teria, which underwent full review. Twelve studies met the
inclusion criteria and were included in the analysis. All 12
studies were retrospective case-control studies which in-
corporated prospectively collected data with a level of evi-
dence of at least III (Table 1). Three reviewers (I.G., M.N.,
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R.V.) evaluated these studies to assess study quality with
the inclusion of quantitative data.

TIME TO UNION

Time to union was reported on in 10 studies with a mean
union time of 20.2 weeks (range 6-28 weeks) in a total
of 208 patients (Table 1). No study demonstrated time to
union below 13 weeks postoperatively. Mamczak et al. had
the fastest time to union amongst analyzed studies with
an average duration of 13 weeks, with the earliest union
time at 6 weeks postoperatively. The longest average time
to union amongst studies was presented by Platzer et al.,
with a mean time to union of 26 weeks.

POSTOPERATIVE CHANGE IN AMBULATORY STATUS

Of the 12 studies included in this analysis, 7 reviewed
changes in preoperative ambulatory status. 20/109 patients
(18.3%) in the analyzed studies experienced a decline from
their preoperative ambulatory status after surgical fixation
of their interprosthetic femur fractures (Table 1). The two
largest samples sizes included Sah et al. who reported no
cases of reported postoperative ambulatory changes, and
Platzer et al. who reported six cases of postoperative ambu-
latory status declines (Platzer et al. 2011; Sah et al. 2010).
Two additional studies, Hoffman et al. and Mittal et al., re-
ported a total of 76 patients that returned to “weight-bear-
ing as tolerated;” however, there was no mention of these
patients requiring additional assistive devices postopera-
tively (Hoffmann, Lotzien, and Schildhauer 2016; Mittal,
Poole, and Crone 2021).

MALUNION/NONUNION

Data regarding malunion/nonunion was reported in 12
studies totaling 245 patients. Malunion was defined in
studies as healing with greater than 5 degrees of radi-
ographic deformity in the sagittal or coronal planes. There
were four patients who experienced malunions (1.63%) and
15 who experienced nonunions (6.12%) (Table 1) for a total
of 7.75% of patients suffering from malunion/nonunion.
The studies defined normal anatomic alignment as 6 de-
grees valgus of the distal femoral angle in the coronal plane
and 0 degrees of angulation in the sagittal planes. Hence,
malunion was generally defined as deformities greater than
5 degrees of normal and nonunion was defined as a lack
of bridging callus across the original fracture site and in-
creased pre-fracture pain with weightbearing. Of the malu-
nion patients, three were reported by Mamczak et al., which
included one patient with a 10-degree valgus deformity,
one patient with a 10-degree flexion deformity, and one pa-
tient with a 9-degree recurvatum deformity (Mamczak et
al. 2010). Ehlinger et al. reported on one patient with a
10-degree varus deformity that did not require reoperation
(Ehlinger et al. 2013).

Of the nonunions, Hoffman et al. reported reoperation
in three nonunion cases. One patient sustained a hardware
failure secondary to nonunion and underwent treatment
with autograft and revision internal fixation with dual plat-

ing. In their study, patients who sustained a nonunion were
treated with longer plates (p<0.05). However, there was no
statistically significant difference in working length. In ad-
dition, nonunion was not statistically significantly related
to patient factors such as age, body mass index, osteoporo-
sis, and diabetes, or to surgical factors including plate de-
sign, use of cerclage, or submuscular insertion (Hoffmann,
Lotzien, and Schildhauer 2016). Mittal et al. similarly re-
ported on three nonunions, all of which occurred with im-
plant failure before four months after surgery. The first case
was a patient who underwent fixation with a short work-
ing length plate (five holes) with accepted translation at
the fracture site. At three months postoperatively, the plate
broke at the level of the fracture with minimal callus forma-
tion appreciated. The patient underwent revision ORIF with
a longer working length plate (eight holes) and restora-
tion of mechanical axis, and achieved union within three
months. The second patient in the study similarly under-
went plate fixation with a short working length (four holes).
Despite partial weight-bearing postoperatively, the plate
broke at the level of the fracture with minimal callus for-
mation at six weeks. Revision surgery included plating with
a greater working length and despite lots of healing callus,
that plate broke at two months postoperatively before
union was achieved. This patient underwent a second re-
vision and was united at five months after the second re-
vision. The last nonunion in their study was a patient that
was plated with a working length of four holes and noted
to be malreduced with the TKA component fixed in varus
and extension. This patient underwent two re-operations
due to nonunion with fracture of plates on each occasion
at which point the patient underwent plate-retrograde in-
tramedullary nail (IMN) fixation that achieved union at six
months postoperatively (Mittal, Poole, and Crone 2021).
Bonnevialle et al. reported on four nonunions in their study
and noted the likely reason for failure was due to a “short
plate,” which they defined as a plate length that did not
bridge the femoral stem or reach the distal epiphysis. The
study did not discuss any additional treatments the pa-
tients underwent (Bonnevialle et al. 2019). Lastly, Soenen
et al. reported on four nonunions, three of which under-
went revision to the total femur replacement. The last pa-
tient required two revisions with plating and bone graft due
to the persistence of nonunion (Soenen et al. 2011).

SURGICAL SITE INFECTIONS

Twelve studies reported on surgical site infections that oc-
curred postoperatively in patients undergoing ORIF of in-
terprosthetic femur fractures (Table 1). A total of 230 pa-
tients were included, three (1.3%) of which experienced
surgical site infections (SSIs). Mamczak et al. reported one
superficial SSI which did not require reoperation (Mamczak
et al. 2010). Bonnenvialle et al. reported two SSIs that un-
derwent successful treatment with irrigation and debride-
ment, and antibiotic therapy (Bonnevialle et al. 2019). The
rate of SSIs in this study is significantly lower than in pre-
vious studies assessing SSI in periprosthetic hip and knee
fractures. Kamara et al. demonstrated a wound complica-
tion rate of 22%, of which 16% of infections required oper-
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Table 1. Level of evidence and outcome characteristics of the analyzed investigations.

Author Year Type LOE N Union Time (Weeks) Change in Ambulatory Malunion/ SSI Revision 1 Year Post-op
Status/% Nonunion Deaths
Mittal et al. 2021 Retrospective 1 34 20 - 0/3 0 4 13
Bonnenvialle 2018 Retrospective 1 47 19.25 - 0/4 2 10 9
etal.
Hussain et al. 2018 Retrospective 1 9 20 4(20%) 0/0 0 0 0
(18-24)
Hoffman et 2015 Retrospective 1 27 - - 0/3 0 3 -
al.
Ebraheim et 2014 Retrospective 1 15 16.1 0 (0%) 0/0 0 3 0
al. (8-24)
Ehlinger et al 2013 Retrospective 1 8 - - 1/0 0 1 0
Platzer et al. 2011 Retrospective 1 19 26 6(43.8%) 0/1 0 1 1
Hou et al. 2011 Retrospective 1l 7 18.8 0(0%) 0/0 0 1 2
Soenen et al. 2011 Retrospective 1 10 - - 0/4 0 4 0
Sahetal. 2010 Retrospective 1 22 13.8 0 (0%) 0/0 0 0 0
(10-18)
Mamczak et 2010 Retrospective 1 20 13 7 (35%) 3/0 1 1 0
al. (6-22)
Chakravarthy 2007 Retrospective 1 12 19.2 3(25%) 0/0 0 2 1
etal. (16-28)
Avg Union Time % Change: % Malunion /% % % 1 Year Mortality
(Weeks): 20.2 18.3% Nonunion: SSI Revision Rate: 12.8%
1.63%/6.12% 1.3% 12.6%

LOE: Level of Evidence
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ative treatment after previous periprosthetic hip and knee
fractures (Kamara, Berliner, and Cooper 2020).

REVISION

A total of 245 patients were analyzed amongst 12 studies
with a total of 28 cases of revision, for a revision rate of
12.6% (Table 1). Revisions occurred due to multiple etiolo-
gies including nonunion, malunion, surgical site infection,
and hardware failure including plate breakage or screw
loosening. The majority of revisions were due to malunions
or nonunions—analyzed above—followed by revision due
to hardware failure (30%) and SSI (13%). Mittal et al. re-
ported on four revision operations: three for nonunion and
one for secondary IFF above the plate after union had al-
ready occurred (Mittal, Poole, and Crone 2021). Two revi-
sions were seen by Chakravarthy et al., which were both
reported as “technical errors” during initial fixation of the
IFFs—one less invasive stabilization system (LISS) plate
failing at two weeks postoperatively and one implant fail-
ure with a new fracture seen at the distal-most screw of the
locking compression plating (LCP), which was treated with
aretrograde intramedullary nail (Chakravarthy, Bansal, and
Cooper 2007). The single revision by Hou et al. was due to a
loose hip prosthesis three years after fracture union, which
was treated with a proximal femoral replacement.

MORTALITY

Information regarding 1-year mortality was available
within 11 studies totaling 203 patients, of which deaths oc-
curred in 26 patients (12.8%). Bonnevialle et al. reported
the highest number of deaths with a mortality rate of 18.4%
at 6 months postoperatively. They noted that all patients
were greater than 80 years old and that seven of those pa-
tients were older than 90 years of age. Additionally, pa-
tients that had died had a statistically significantly (p =
0.01) increased ASA score (3.2 +/- 0.8) compared to patients
that did not die (2.5 +/- 0.6) (Bonnevialle et al. 2019). Mittal
et al. reported on 13 postoperative deaths. Eight of these
patients expired before any postoperative radiographic fol-
low-up, while 5 others died with only 1 radiograph within 2
months of surgery (Mittal, Poole, and Crone 2021). Hou et
al. reported on 2 postoperative deaths priors to union (Hou
et al. 2011). Platzer et al. reported on a single death occur-
ring on postoperative day 15 due to cardiac arrest (Tosouni-
dis and Giannoudis 2015).

DISCUSSION

The goal of this systematic review and meta-analysis was
to evaluate patient outcomes following ORIF of interpros-
thetic femur fractures. The focus was centered on patient-
related outcomes and surgical complications that would
possibly require re-operation. The mean time to union
across all studies was roughly 20 weeks with nearly 20% of
patients experiencing declines in their preoperative ambu-
latory status. A decline in ambulatory status was defined
as a requirement for additional assistive devices for am-
bulation postoperatively. If patients were able to achieve
their pre-fracture ambulatory capacity, then that was not
deemed as a decline in status although further information
in regards to factors such as distance covered was not dis-
cussed in the literature search. Despite the decline in am-
bulatory status noted in our study, this outcome is an im-
provement relative to other geriatric fractures. A recent
study by Konda et al. noted that at 1 year following opera-
tive treatment of geriatric hip fractures, 48% of patients re-
ported a loss of ambulatory status (Konda et al. 2021). In a
retrospective review of functional recovery after treatment
following periprosthetic distal femur fractures, Ruder et al.
demonstrated that, at a mean follow-up of 30 months, 25%
of ORIF patients and 14% of revision arthroplasty patients
experienced downgrades of functional status to wheelchair
dependency. They noted in the study that patients older
than 85 years old were more likely to experience loss of
functional ambulation status and living independence at
one year postoperatively (Ruder et al. 2017). While our
study does not extrapolate amongst age, perhaps the fact
that interprosthetic fracture patients do not experience
limitations secondary to osteoarthritis due to previous joint
replacement, permits them to progress with their func-
tional recovery. This provides a critical counseling opportu-
nity for surgeons, specifically with elderly patients, partic-
ularly in comparison with other low energy geriatric lower
extremity fractures. Regarding rehabilitation, time to union
provides an important predictor of possible pain-free am-
bulation. In their analysis of 22 patients, Sah et al. reported
on an average time to union of 13.8 weeks with no patients
experiencing declines in ambulatory status postoperatively.
Patients were made early protected weight-bearing with an
average full weight-bearing at nine weeks postoperatively.
They reported success with use of single locked plating
without the need for additional strut grafting or dual plat-
ing to achieve union (Sah et al. 2010).
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Michla et al. emphasized the use of biological augmen-
tation with allograft bone or synthetic agents (BMP) for en-
hanced biologic ingrowth and construct stability when used
in poor bone quality, especially in cases of comminution
(Michla et al. 2010). Ebraheim et al. reported an average
time to union of 4.02 months. Twenty percent of patients
experienced hardware failure requiring reoperation despite
reduction and alignment initially being graded as excellent,
noting the challenges with healing due to compromised
blood supply leading to an increased risk in delayed union,
nonunion, and infection (Ebraheim et al. 2014). Mittal et
al. reported on 12 patients that were allowed to be imme-
diately weight-bearing as tolerated postoperatively. Eight
patients were treated with LCPs, and four patients with a
distal femur LISS. They reported two hardware failures at-
tributed to technical error, one in each treatment group,
demonstrating that both techniques are viable when used
in a locking manner (Chakravarthy, Bansal, and Cooper
2007). Thus, early weight-bearing was safe for patients with
these injuries.

Dave et al. was the first to describe a fracture between
THA and TKA components (Dave, Koka, and James 1995).
This study was later followed by Kenny et al. who coined the
term, “interprosthetic femur fracture” after addressing this
injury in four patients. All patients in the study ultimately
experienced hardware failure requiring reoperation (Kenny,
Rice, and Quinlan 1998). Since the publications of Dave et
al. and Kenny et al., further investigation has been sparse
regarding this rare fracture pattern. Fixation of interpros-
thetic fractures proves challenging considering that limited
bone stock is available for fixation. Due to decreased bone
stock, there is concern that interprosthetic fractures may
have increased susceptibility to delayed union or nonunion
(Platzer et al. 2011). In addition, the transition of stiffness
from native bone to implant leads to stress risers further
increasing the risk for interprosthetic fracture. Lastly, prior
reaming or cementation may further predispose patients to
poor fracture healing potential.

Research into this fracture has shown that locked plating
techniques do successfully treat patients in the setting of
stable prostheses. Locking constructs are advantageous in
the setting of these fractures because they provide rigid
fixation in the event of osteoporotic bone and assist in
achieving near anatomic/anatomic reduction (Soenen et al.
2011; Chakravarthy, Bansal, and Cooper 2007; Scolaro and
Schwarzkopf 2017). Prior literature on periprosthetic frac-
ture patterns has demonstrated increased angular stability
in osteoporotic bone with locked plating (Chakravarthy,
Bansal, and Cooper 2007). Furthermore, these plates can
be placed in a manner that causes minimal soft tissue dis-
ruption, with preservation of the surrounding periosteum
(Sah et al. 2010). In an attempt to span cortical fracture de-
fects by two cortical diameters as originally reported by Lar-
son et al., previous studies recommend spanning the whole
femur for stable fixation to avoid nonunion and fixation
failure secondary to the elimination of additional stress
risers (Moloney et al. 2013; Larson, Chao, and Fitzgerald
1991; Hou et al. 2011; Ehlinger et al. 2013; Scolaro and
Schwarzkopf 2017; Tosounidis and Giannoudis 2015).

Cerclage cables may be used as fixation adjuncts that as-
sist in controlling bending forces; however, they perform
poorly in resisting axial and torsional loads (Liporace,
Yoon, and Collinge 2017). There are concerns that cable
placement may add to additional soft tissue dissection that
may compromise healing; however, fixation using cerclage
cables may be necessary in cases of comminuted fractures
at sites of overlap between implants (Platzer et al. 2011;
Hou et al. 2011). Cables should be used in conjunction
with bicortical and unicortical locking screws when possible
(Scolaro and Schwarzkopf 2017).

In a cadaveric biomechanical analysis of peri- and inter-
prosthetic implants of the femur, Lehmann et al. demon-
strated that the use of two ipsilateral intrameduallary im-
plants reduced fracture strength by nearly 20% during
four-point bending tests when compared to the use of an
isolated proximal femoral stem. There was a statistically
significant increase in fracture strength during four-point
bending tests between two ipsilateral implants when com-
pared with a similar construct with the addition of a lateral
locked plate, demonstrating the protective stability pro-
vided by the lateral locked plate (Lehmann et al. 2010).

While dual plating has been shown to augment fixation,
concerns of additional soft tissue and periosteal disruption
do exist (Tosounidis and Giannoudis 2015; Scolaro and
Schwarzkopf 2017; Sah et al. 2010; Michla et al. 2010). De-
spite these concerns, some authors have advocated for the
use of dual plating to allow for immediate weight-bearing
in periprosthetic/interprosthetic femur fractures (Keenan
et al. 2021; Kubik et al. 2021). Keenen et al. demonstrated
in their study of 43 patients that medial comminution and
non-anatomic reductions were independent predictors for
reoperation in patients that were immediately made
weight-bearing as tolerated after undergoing isolated lat-
eral locked plating in the treatment of periprosthetic/inter-
prosthetic distal femur fractures (Keenan et al. 2021).

Newer implants, such as the interposition sleeve, have
also been undergoing testing in recent years. Weiser et
al. demonstrated in their cadaveric biomechanical analysis
that the interposition sleeve is an option in the treatment
of interprosthetic femur fractures and is especially benefi-
cial in that it allows for early postoperative mobilization.
However, the authors noted that interprosthetic fracture
strength was greater than failure strength of the interposi-
tion sleeve, and that fracture healing with rigid plate fixa-
tion is preferred over the sleeve when possible (Weiser et al.
2015).

There has been additional literature demonstrating the
efficacy of plate/nail constructs. In their study of nine pa-
tients with interprosthetic femur fractures, Hussain et al.
used plate/nail constructs to allow patients to be postoper-
atively fully weight-bearing, noting increased longitudinal
and rotational stability provided by the IMN. They noted
100% union at 20 weeks with no nonunions, malunions, or
implant failures (Hussain, Dailey, and Avilucea 2018).

There have been multiple proposed classifications re-
garding interprosthetic fractures, however no consensus
has been reached as to which one best validates the fracture
pattern. The studies we reviewed provided no helpful clas-
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sification schemes. While there have been modifications to
the Vancouver and Su classifications, additional classifica-
tions include those described by Pires et al., Soenen et al.,
and Platzer et al (Tosounidis and Giannoudis 2015; Soenen
et al. 2011; Platzer et al. 2011; Pires et al. 2017). A true
classification system should be able to guide treatment and
help with prognosis.

A major limitation of this study was that few, if any,
studies within this analysis provided raw data or informa-
tion that assessed the distribution of data, including stan-
dard deviations, confidence intervals, etc. Due to this lack
of information, we were unable to assess the true distribu-
tion of the data. The reason this data was not available is
likely that the limited sample size of each individual study
was not great enough to perform in-depth statistical analy-
sis. Furthermore, due to the rarity of interprosthetic femur
fractures, there are very few eligible studies that examine
patient-related outcomes after treatment with significant
heterogeneity of reported data. In addition, all studies were
retrospective in nature, with no inclusion of prospective,

randomized trials. Despite the retrospective data and lack
of accurate distribution, this study still provides insight as
to what orthopaedic surgeons can expect in the rare, albeit
rising, incidence of interprosthetic femur fractures.

This systematic review and meta-analysis provides the
most up-to-date foundation for surgeon and patient ex-
pectations with regard to union time, postoperative recov-
ery in terms of ambulatory status, and incidence of com-
plications—including surgical site infection, malunion,
nonunion, revision, and 1-year mortality. Previous studies
have grouped all treatments of interprosthetic fractures,
including revision arthroplasty. This study is the first to
look at patients solely undergoing ORIF. Future studies, es-
pecially those that are prospective in nature, are critical
to help further elucidate the aforementioned patient out-
comes, as the incidence of this fracture pattern will con-
tinue to rise in the coming decades.
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