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Abstract

BACKGROUND: Periprosthetic femoral fracture after total knee arthroplasty is related with the osteoporosis,
bone defects, prosthesis, frail patients and high complication rate, so it is difficult to prevent and treat.
OBJECTIVE: To explore the risk factor, classification, treatment, rehabilitation and prophylaxis of periprosthetic
femoral fracture after total knee arthroplasty based on the reviewed and summarized articles published in recent

years.

METHODS: A computer-based online search was conducted in PubMed database from January 1, 1990 to
December 31, 2011 and in SpringerLink database from 1980 to 2011 for the related articles with the key words
of “periprosthetic fracture, knee” in English. A total of 626 articles were retrieved.

RESULTS AND CONCLUSION: According to inclusion and exclusion criteria, the articles were screened and

40 articles were included finally. The results showed that with the extensive development of total knee arthroplasty,
the incidence of periprosthetic femoral fracture was increased gradually; due to the poor prognosis, we should pay
attention to the prevention. The risk factors of periprosthetic femoral fracture included patients’ internal factor that
was hard to control, and some external factors such as the surgical techniques. Rorabeck classification was
commonly applied for periprosthetic femoral fracture after total knee arthroplasty, but it was not perfect in clinical
application. Kim classification will be better for clinical guidance. The treatment of periprosthetic femoral fracture
included nonoperative treatment, open reduction and internal fixation, retrograde intramedullary nailing and revision
arthroplasty. An appropriate treatment is chosen depending on fracture classification, local bone quality, patients’
medical and nutritional status. At present, however, there is not a perfect guideline for the selection of appropriate
treatment method. But the early functional exercise is beneficial to prevent the related complications caused by
longtime immobilization and the loss of joint function. Therefore, the indications must be under strict control in the
treatment of periprosthetic femoral fracture after total knee arthroplasty. Except the firm fixation, early exercise for the

patients should be encouraged at the same time.

Subject headings: periprosthetic fractures; knee joint; femur; prostheses and implants

INTRODUCTION

The general rule is that periprosthetic
femoral fractures are those within 15 cm of
the joint line, or in the case of a stemmed
component within 5 cm of the proximal end of
the implant™™’. Periprosthetic femoral
fractures are the most common types of
periprosthetic fractures after total knee
arthroplasty. It has been reported that the
incidence of periprosthetic femoral fractures
ranges from 0.3% to 2.5% after primary total
knee arthroplasty and from 1.6% to 38%
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after revision surgery™®. These fractures
may occur during the immediate
postoperative period, even a decade after
surgery. As more patients with total knee
arthroplasty live longer, their physical
activities have increased, the quantity of
revision of total knee arthroplasty
increases, therefore the incidence of
periprosthetic femoral fracture after total
knee arthroplasty continues to rise in
recent years. However, restricted by a lot
of factors, it is a great challenge work,
even for an experienced orthopedist, to
manage this kind of fracture, these factors
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can include poor bone stock, advanced age, frail
population, limited fracture fixation options of distal
component, potential prosthetic instability, and so on®.
To provide references for management and prophylaxis
of this fracture, in the following parts, this paper will
discuss the risk factor, classification, management,
rehabilitation and prophylaxis aspects of femoral
periprosthetic fracture after total knee arthroplasty in
detail.

DATA AND METHODS

Data sources

Computer-based retrievals were performed by the first
author for literatures published in PubMed database
(http://www.ncbi.nim.nih.gov/PubMed/) from January 1,
1990 to December 31, 2011 and in SpringerLink
database (http://link.springer.com/) from 1980 to 2011
using the key words of “periprosthetic fracture, knee” in
English. Totally 626 articles, including 241 and 385
manuscripts were captured separately.

Inclusion criteria

Literatures with contents closely related to this paper,
original literatures with reliable topics and evidence, or
literatures with clear points and all-round analysis.

Data analysis

A total of 626 literatures were initially searched by
computer. Literatures with repetitive contents or obsolete
references were excluded. In the end, 40 literatures were
retained for further analysis according to the inclusion
criterial**%,

Data extraction

The research contents were extracted by three persons
independently, and then they resolved the
disagreements through discussion. The information
record focused on the prophylaxis and treatment of
periprosthetic femoral fracture after total knee
arthroplasty.

RESULTS

Basic information of inclusion date

Among the 40 included articles on periprosthetic femoral
fracture after total knee arthroplasty™*®, 5 articles were
about risk factors of periprosthetic femoral fracture!’™",

2 articles were about classification™*%, 6 articles were
about treatment by plates!*®® 2124281 3 articles were
about supplemental bone grafting™ %, 4 articles were
about intramedullary fixation* "%, 3 articles were about
extramedullary fixation®3¥, 5 articles were about
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revision®% and 12 articles were about
Others[1-6, 12, 20, 22-23, 30, 39-40]

Research results of inclusion data

Risk factor for periprosthetic femoral fracture after
total knee arthroplasty

The independent correlation of weight and body mass
index with the risk of periprosthetic femoral fracture
following total knee arthroplasty has not been clearly
demonstrated in the literature. Several other important
patient-related and surgical risk factors in this fracture,
however, have been identified. Trauma was the major
cause of this fracture, and even minor trauma may be
sufficient to cause it??. Documented risk factors of the
patient were osteopenia, osteoporosis, female sex, local
osteolysis, chronic application of corticosteroids,
rheumatoid arthritis and previous revision arthroplasty
Female sex, rheumatoid arthritis and chronic steroid
application have been associated with an increased risk
of periprosthetic femoral fracture because all of them
could increase the likelihood of osteoporosis. It was
unclear whether steroid application an independent risk
factor or an indicator of the severity of rheumatoid
arthritis'. Merkel et al ¥! reported that patients with a
revision total knee arthroplasty had a 1.6% incidence
(10/637) of periprosthetic femoral fracture compared with
0.6% (26/4 596) for patients with primary total knee
arthroplasty. Additionally, patients with neuromuscular
disorders, including Parkinson’s disease, epilepsy,
cerebellar ataxia, cerebral palsy, myasthenia gravis,
poliomyelitis, or undefined neuropathic joints have also
been consistently demonstrated to be the higher risk
factors for periprosthetic femoral fracturel*? ©.

[1-5]

Although, no clear relationship between postoperative
component malalignment and subsequent periprosthetic
femoral fracture has been identified™, iatrogenic
intraoperative factors were also considered to be the
separate risk factors for this fracture. Evidenced that
anterior femoral notching was an independent risk factor
for periprosthetic femoral fractures, and there was still
controversial. Most literatures asserted that femoral
anterior cortical notching could weaken the cortex of the
femur and could predispose to periprosthetic fractures in
the early postoperative period. The incidence of
supracondylar fracture in a notched femur above total
knee arthroplasty was reported from 0.5% to 44.3%!".
Lesh et al ® investigated the biomechanical effects of
notching of distal anterior femoral cortex in total knee
arthroplasty using human cadaveric femurs and found a
mean decrease of 18% in bending strength as well as a
42% mean reduction in torsional strength for
full-thickness notching of the femur. Moreover, the author
110004
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emphasized that fractures were originated at the notch
edge and advocated that patients who sustain
inadvertent notching should be consider to use a femoral
stem extension as a mean to bypass the stress-riser of
the anterior notch. However, Completo et al " used
synthetic femurs to demonstrate that the application of a
prophylactic stem was unnecessary for notches depths
below 5 mm, because the strain raised at the notch edge
seems to be low. And for depths greater or equal to 5 mm,
it did not decrease considerably the stress-riser at the
notch edge and could not be enough to reduce the risk of
fracture. Shawen et al ™ also used cadaveric femurs to
demonstrate that a 3-mm anterior cortical notch could
reduce torsional load to failure. In a purely finite element
study by Zalzal et al ™ manifested an increasing of the
risk of supracondylar fracture for notch depths greater
than 3 mm. Nevertheless, Ritter et al ™, in a retrospective
clinical study, did not find any relation between anterior
notching of the distal femur cortex and the occurrence of
periprosthetic fractures. They reviewed 1 089 cases at an
average follow-up time of 5 years and noted anterior
notching in 29.8% of the cases. During this period, there
were only two cases of periprosthetic fractures, but both
were in femur treated without notching.

Other conditions including stiff knee'?, stress shielding™,
component loosening™?, and instable knee? all were
considered to be the likely causative factors.

Classification for periprosthetic femoral fracture
after total knee arthroplasty

Numerous classification systems have been described
for periprosthetic femoral fractures. The comparatively
primitive and mature classification of distal femoral
fracture was Neer classification, which was based on the
displacement and stability and created for fractures in
knees without prostheses, so it failed to account for the
relationship between the fracture and the implant™. The
Rorabeck classification is commonly applied™, because
it takes the displacement of the fracture and prosthesis
condition (well fixed or instability) into account. However,
it was not a perfect guideline for the selection of
appropriate treatment option. A new classification
schemes based on the status of the prosthesis, the
quality of distal bone stock, and the reducibility of the
fracture, proposed by Kim et al ™, will be better able to
guide clinicians. The Orthopaedic Trauma Association
classification of femur fractures may additionally be
applied in order to design surgical plan.

Diagnosis for periprosthetic femoral fracture after
total knee arthroplasty
Most of the periprosthetic femoral fractures following total

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

knee arthroplasty were associated with only slight
trauma, so there always, rather than any other fractures,
do not have severe edema of the soft tissue. Standard
anteroposterior and lateral views are basic for diagnosis.
However, before identifying the differential fractural
classification, a CT-scan was crucial to define whether
any instability of the prosthesis had occurred. In fact, it
was not always possible to make a definitive diagnosis of
a loose prosthesis especially in a fracture situation since
the loosening may be just partial or shielded by the
implant. In addition, whether there was a septic
loosening before periprosthetic fracture should be
identified through assessing patients’ medical history and
conventional X-ray. If the patient with a medical history of
pain, fever or swelling around the prosthesis before the
trauma, it might indicate that there was a previous
instability. Therefore, joint aspiration and the analysis for
leukocyte count, neutrophil differential, culture, and
sometimes frozen section of the synovial fluid, should be
recommended to patients with clinical signs of infection.

Treatment for periprosthetic femoral fracture after
total knee arthroplasty (Table 1)

Table 1 Summary of management of periprosthetic femoral
fracture after total knee arthroplasty by McGraw et al ™

Rorabeck e i
Type Description of fracture Treatment recommendation
I Undisplaced fracture and Bracing, non-weight bearing
well-fixed prostheses
1I Displaced fracture and

well-fixed prostheses
A. Good-quality bone Internal fixation using
conventional plate,
intramedullary nail or locking
plate
B. Poor-quality bone with
osteopenia and
comminution

1. Decent-size distal
fragment
2. Extremely distal fracture

11T Displaced fracture, loose
prostheses
A. No metaphyseal bone
loss
B. Metaphyseal bone loss
or nonunion following
previous surgery

Intramedullary nail or locking
plate

Locking plate or buttress plate
with strut allograft

Revision knee arthroplasty
longstemmed femoral implant

Structural allograft—prostheses
composite or distal femoral
replacement prosthesis

A variety of procedures have been described to treat
periprosthetic femoral fracture following total knee
arthroplasty, and the choice of treatment programs
mainly depended on the type of fracture and the bone

6889



Zhu XY, et al. Periprosthetic femoral fracture after total knee arthroplasty

% WWW.CRTER.Org

stock of the host. McGraw et al® proposed a normalized
treatment way by Rorabeck classification.

The goals of treatment, no matter surgical or nonsurgical,
were fracture healing, restoration and maintenance of
knee range of motion, and pain-free function. A good
result was a minimum of 90° of knee motion, fracture
shortening for 2 cm, varus/valgus malalignment of 5°,
and flexion/extension malalignment of 10°™. Sometimes,
it was not easy to guarantee whether any loosening of
the prosthesis has been occurred preoperatively.
Therefore, the orthopedics surgeon should prepare a
revision arthroplasty when an osteosynthesis was initially
planned.

Nonoperative treatment for periprosthetic femoral
fracture after total knee arthroplasty: Conservative
methods, which included skeletal traction, plaster of paris
and non-weight bearing of the knee for several weeks,
were generally recommended for undisplaced fractures
with a stable fixed prosthesis (Rorabeck 1 or Kim IA).
The advantages of nonoperative management were that
it could eliminate surgical risks such as bleeding,
infection and anesthetic complications. Nevertheless,
immobilization in non-operative treatment always causes
loss of motion and reduces walking capacity. Several
studies have reported satisfactory results of fracture
consolidation following nonoperative treatment. However,
most of authors were not willing to reveal any data
concerning knee function or systemic complications after
the nonoperative treatment. Culp et al © reported the
result in thirty patients treated nonoperatively. Fifteen
patients (50%) had increased pain or decreased
ambulatory status following nonoperative care, whereas
this was only 13% of patients treated operatively. Harlow
and Hoffman reviewed 142 periprosthetic femoral
fractures treated conservatively and found that 29% of
these fractures eventually required reoperation?.

Therefore, nonoperative treatment may not be favorable
in this fracture unless patients are too debilitated to
undergo the operative procedure as there is a relatively
high prevalence of secondary displacement, nonunion,
functional loss and needing for early mobilization™?.

Operative treatment for periprosthetic femoral fracture
after total knee arthroplasty: Management of
periprosthetic femoral fractures depended on bone
quality, displacement of the fracture, size of distal
fragment and condition of implants'. If the fractures with
adequate bone stock and stable prosthesis (Rorabeck I
or kim IB), attempts should be made to fix the fracture as
the high rate of progressive displacement, malunion, and
joint misalignment*?. Nevertheless, a revision surgery
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should be considered if the fracture was very low or the
prosthesis was loose (Rorabeck III or Kim II or III).

Open reduction internal fixation with conventional plates
for periprosthetic femoral fracture after total knee
arthroplasty: The aim of open reduction and internal
fixation was to provide anatomical reconstruction and
early rehabilitation for the patients. Conventional plates
mainly include buttress plates, angle blade plates, and
dynamic condylar screws which are initially internal
fixation devices. However, it is difficult to achieve rigid
internal fixation especially for those with significant
osteopenia, osteoporosis or comminuted bones. A
literature suggested that the lateral condylar buttress
plate, which is not a fixed-angle device, had lead to
secondary collapse up to 42% of the comminuted distal
femur fractures™™®. The blade plate and the dynamic
condylar screws which can offer fixed angular stability
distally make some progresses. Yet, it is a pity that they
cannot be utilized in total knee arthroplasty with
intramedullary stems and are not well suited to minimally
invasive techniques.

Supplemental bone grafting for periprosthetic femoral
fracture after total knee arthroplasty: Severe
osteoporosis or osteopenia always accompanied with
such fracture, supplemental bone grafting benefits
enhancing the stability of the internal fixation. However,
studies to date are inconclusive as to the type, amount of
grafting and the situations where it is needed™. Healy et
al ™ performed bone grafting (either allograft or autograft)
in 15 of 20 fractures, with good outcomes. Their results
also suggested that patients with autogenous bone graft
heal more quickly than those with allograft. Besides, the
authors recommended reinforcing the fixation of the
implant with methylmethacrylate and augmenting it with
bone graft if necessary. Virolainen et al ! had handled
71 periprosthetic fractures, 18 of which were around the
knee implant with cortical allograft struts from 1/1999

until 12/2008. Although the authors did not separately
report the knee group, they got an overall union rate of
91% during the average follow-up time of 943 days.
Wang et al *® described satisfactory results of using
cortical allograft struts combined with compression plate
for these fractures with severe osteopenia or failure of
initial internal fixation. Authors deemed that although the
placement of cortical allograft struts required more
extensive soft-tissue stripping, it might provide additional
support in cases of severe comminution or for
management of nonunions. Moreover, Kumar et al
reported good results that intramedullary fibular strut
allograft and lateral buttress plate had been used in three
patients who had grossly osteopenic and comminuted

| [19]
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periprosthetic fractures of the distal femur, and they
concluded that this technique could offer both
mechanical and biological advantage as well as
enhanced implant fixation.

Locking plate for periprosthetic femoral fracture after total
knee arthroplasty: New locked plate devices, which can
provide a fixed angle construct and improve fixation in
osteoporotic bone, are effective in the treatment of
periprosthetic femoral fractures without component
loosening after total knee arthroplasty. These devices
also can be inserted by using minimally invasive
approach to preserve the blood supply and reduce the
loss of intraoperative blood and the risk of infection. The
stability of locked plates has been shown superior to
non-locking plates in biomechanical studies using
cadavers®. Clinical studies have also reported
satisfactory results of locked plates. Althausen et al 2
reported less invasive stabilization system plates were
superior to flexible intramedullary nails, plate fixation and
retrograde intramedullary nails in terms of early return to
preoperative function, low infection rates, maintenance of
alignment and no requirement for acute bone grafting. A
literature finished by Raab and Davis reported eleven
periprosthetic fractures of the femur around the knee
treated by using locked condylar plates. All nine acute
fractures and one of two periprosthetic nonunions
achieved union and with satisfactory alignment, the
average range of motion was 4 degrees to 92 degrees®®".
Ehlinger et al ®® reported their results of 16 periprosthetic
supracondylar fractures treated by locking plates and
immediate mobilization. They obtained a consolidation
rate of 93.8% within 10 weeks and had no mechanical or
infectious complications. In addition, the authors
hypothesized that minimally invasive surgery with a
locking plate and immediate postoperative
weight-bearing were essential for the functional recovery.

Moreover, with the development of polyaxial locking plate,
it can be used to avoid existing implant or to capture
specific fracture fragments, as well as to improve stability,
and then it will provide more advantages in improving
fixation of this fracture®*?. The locking condylar plate
(Synthes, Paoli, PA) is one of this type. This implant is a
further development of the less invasive stabilization
system plate and permits a choice between conventional
and/or fixed-angle locking screws. Ricci et al®® reported
their results of treating 22 periprosthetic fractures with
this locking condylar plates by closed indirect reduction
methods without bone graft. Nineteen of 22 fractures
(86%) healed after the index procedure, the other three
patients who failed to heal were insulin-dependent
diabetes, two of them developed infected nonunions and
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one an aseptic nonunion. Authors concluded that fixation
of periprosthetic supracondylar femur fractures with a
locking plate got satisfactory results in nondiabetic
patients.

Recently, a paper published by Erhardt et al ?®
demonstrated another kind of locking plate: NCB DF
plate (Zimmer inc., Warsaw, IN, USA), which allows all
the screws to be positioned in the conventional technique
initially. Angular stability can be achieved by fixing the
head of the screw with an additional cap. This can
improve plate and screw positioning and enable the use
of the NCB for prostheses with intramedullary stems. The
author treated 12 periprosthetic fractures of femur after
total knee arthroplasty by this system and got
satisfactory results.

Certainly, these minimally invasive plats also have
disadvantages, such as an increased risk of
neurovascular injury as a blind approach, lack of
visualization of the fracture for reduction.

Intramedullary fixation for periprosthetic femoral fracture
after total knee arthroplasty: The devices of
intramedullary fixation mainly contain flexible
intramedullary rod and retrograde intramedullary locking
nailing. Ritter et al*" reported 22 displaced
supracondylar periprothestic femur fractures treated with
rush rod fixation, all patients healed within 3 to 4 months
after surgery and had good functional recoveries.
However, this technique is rarely used now because of
reduced axial and rotational stability.

Currently, retrograde intramedullary locking nailing, due
to relatively minimally invasive and generally providing
sufficient axial, angular and rotational stability, is widely
propagated and adopted. Gliatis et al ?® reported their
midterm results of treatment with a retrograde nail for
supracondylar periprosthetic femoral fractures with a
mean follow-up period of 34.5 months. Ten fractures all
united within 3 months, only one of which united in
extreme valgus (35 degrees) and was revised to a
stemmed total knee replacement. It also turned out that
the function of joints had no statistically significant
difference in these series cases before the fracture and
after the operation. In a retrospective study belong to
Chettiar et al ™, 15 patients with 16 fractures were
treated by retrograde intramedullary nail, 14 fractures of
them united without any further intervention, such as
bone grafting or secondary surgery except two deaths
during follow-up time, and 11 out of 13 patients achieved
to return to pre-injury level of function. Han et al !
treated nine patients (10 knees) with periprosthetic
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supracondylar fractures by retrograde intramedullary
nailing. Three of them treated with a closed reduction
were not successful and required an open reduction and
additional fixation by using a shape memory alloy ring;
seven patients (8 knees) achieved good function
recovery and alignment excluding two deaths during an
average follow-up period of 39 months. According to a
retrospective analysis, from 29 case series with a total of
415 fractures, by Herrera DA, retrograde nailing was
associated with relative risk reduction of 87% for
developing a nonunion and 70% for requiring revision
surgery compared to traditional (non-locking) plating
methods®®. However, rigid retrograde femoral nails are
not without any problems, it is unsuitable for very distal or
severe comminuted fractures. Additionally, it should not
be used in patients with a pre-existing ipsilateral total hip
replacement as it can lead to a stress riser below the
femoral stem. Therefore, it has to be proven that the
distal femoral prosthesis is open, before planning this
implant osteosynthesis.

External fixation for periprosthetic femoral fracture after
total knee arthroplasty: This method was not commonly
used for this fracture. However, because of the minimal
blood supply destruction, high fracture combination and
low infection rate, it will be an option for those who
accompanied with significant comorbidities, those who
were too weakness to undergo the internal fixation.
There were some isolated reports in literature about this
procedure. Simon et al * reported a case in which they

managed this fracture by using an llizarov external fixator.

The fixator was removed at 10 weeks, during that time
the fracture was solidly healed, patients could fully
weight bearing without walking aids and had a knee
range of motion of 0° to 110° at a follow-up period of

19 months. Hurson et al *4 reported a similar case that a
patient who had multiple risk factors and did not accept
conventional treatment was treated by a two-ring
above-knee llizarov external fixator, which allowed full
mobilization of the affected limb during fracture healing.
Finally, the fracture achieved solid union with a good
functional recovery of the joint. Pleva et al ** also
reported three periprosthetic femoral fractures after total
knee arthroplasty treated by two different external
fixations, but the author did not demonstrate the detail
results about the healing time and the function.

Revision for the treatment of periprosthetic femoral
fracture after total knee arthroplasty: Revision of
prosthesis is a challenge and more so existing in a
periprosthetic fracture. It is mainly used for a
comminuted or extremely distal fracture where secure
fixation cannot be achieved. A long-stemmed prosthesis,
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which can provide stable fixation and allows patients with
early start mobilization and weight-bearing, is generally
recommended to use. Srinivasan et al ¥ treated six
periprosthetic femoral fractures with cemented long stem
revision arthroplasty prosthesis to address the issues of
stability, alignment and early mobilization with good
results. Authors highlighted the role of long stem
prosthesis in periprosthetic fractures for offering stability
and early mobilization. If patients can endure an instable
prosthesis accompanied with a poor metaphyseal bone
stock, rendering a conventional revision arthroplasty
impossible, distal femoral replacement or a structural
allograft should be considered™. In this situation, a
custom implant may be generally required® *? 23, and the
whole implant including the tibial components may have
to be exchanged. Berend™ reported the results of using
rotating-hinged distal femoral replacement devices in

39 knees which included 13 periprosthetic fractures. This
group contained some complications, however, patients
got excellent pain relief and function with a low
short-term reoperation rate and an implant survivorship
rate of 87% in 46 months. Additionally, the author
indicated that the immediate stability provided by distal
femoral replacement might justify its application in the
cases of periprosthetic fracture, especially for elderly,
lower-demand patients. Study also reported the high
complication rate and low survival period by this
prosthesis®®, nevertheless, it seemed a reasonable
choice for elderly and sedentary patients as a
limb-salvage option when other surgical procedures were
not feasible.

Modern hinged knee prosthesis can decrease the
prosthesis-bone stresses through increasing the freedom
of rotation, but it still cannot match the function and
longevity of the femoral components. Therefore,
rotating-hinge prosthesis may be a second choice behind
allograft-prosthetic composite in younger or more active
patients. Structural allograft can provide additional
support for femoral components in patients with marked
insufficient bone stock, and the success of which has
been reported in several researches. Kassab et al *”
reported their satisfied results that 12 patients associated
with poor bone quality were revised with a distal femoral
allograft for periprosthetic femoral fractures of the femur.
Radiographs showed no migration, no loosening, and
good interface union in nine of the 10 patients available
at an average follow-up of 6 years. Backstein et al *®
reviewed the results of using 68 structural allografts
around the knee for different indications including

17 periprosthetic femoral fractures with mean follow-up
period of 5.4 years. They did not separately report the
results in periprosthetic fracture group, and totally had
110004
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13 failed knees (13/61) due to graft related
complications including one nonunion, three aseptic
loosening, three periprosthetic fractures, four deep
infections, and two for instability. Toward these difficult
cases, however, the authors thought that the overall
results were inspiring.

Rehabilitation and prophylaxis for periprosthetic femoral
fracture after total knee arthroplasty: Rehabilitation is
considered to be an important step in the treatment of
periprosthetic femoral fracture. It is convinced that early
movement is beneficial for functional recovery and can
prevent complications of immobilization postoperation®®?.
In most of the cases, partial weight-bearing should be
recommended by using the aid of frames during the first
several weeks after surgery. In well-fixed cemented
revision prostheses, immediate full weight-bearing might
be allowed. In uncemented revision stems, must pay
attentions to the early stage after the operation. All
patients must be treated with continuous passive
movement of the knee after consolidation of the soft
tissuel? 3,

Because the effects of periprosthetic femoral fractures
are always devastating and the treatments are
complicated, it worth to emphasize that prevention is
more effective than treatment. This fracture is caused by
multi-factors, rather than separation, so efforts should be
made to reduce the risk of periprosthetic knee fracture. It
is important to control patient factors such as
osteoporosis which plays a significant role in increasing
the risk of these fractures. A recent study made a clear
that bisphosphonate used in primary prevention could
reduce post-operative risk of fracture after total knee
arthroplasty by 50% and by 55% in secondary
prevention®’’. As a general rule, anterior cortical notching
should be avoided to minimize the increased risk of
periprosthetic fracture at a weakened biomechanical
interface between the distal femur and the femoral
component.

CONCLUSION

Incidence of periprosthetic femoral fracture after total

knee arthroplasty is continues to increase in recent years.

The risk factors of these fractures include osteopenia,
osteoporosis, female patients, local osteolysis, chronic
application of corticosteroids, neuromuscular disorders
and previous revision arthroplasty. Though as a risk
factor, anterior femoral notching has been accepted by
majority of researchers, the evidence that anterior
femoral notching is an independent risk factor for these
fractures is still controversial.
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The Rorabeck classification is commonly applied, but it is
not a perfect guideline for selection of appropriate
treatment option. Kim classification, based on the status
of the prosthesis, the quality of distal bone stock and the
reducibility of the fracture, will be better able to guide
clinicians. As for the treatment, nonoperative treatment
and external fixation are mainly adapted to those who
accompanied with significant comorbidities or those who
are too weakness to undergo the internal fixation.
Retrograde intramedullary locking nailing is widely used,
but it is unsuitable for very distal or severe comminuted
fractures. What's more, it has to be proven that the distal
femoral prosthesis is open before planning this implant
osteosynthesis. Revision arthroplasty is mainly used for
a comminuted or extremely distal fracture where secure
fixation cannot be achieved. Recent studies have
manifested great advantages of less invasive
stabilization system plate which have already added to
the list of viable fixation options. In brief, the optimized
choice of treatment is up to a number of factors that
include the adequacy of bone stock, the degree of
displacement, condition of the implant and the medical
fitness of the patient. Rehabilitation is the important step,
so it must be continued. Early exercise is beneficial for
functional recovery and can prevent the postoperative
complications of immobilization. Due to the devastating
consequence and complicated treatment of
periprosthetic femoral fracture, attentions should not only
be paid to the treatment, but also to the prophylaxis.
Patient factors such as osteoporosis play a significant
role in increasing the risk of these fractures.

Efforts should be made to reduce the risk of
periprosthetic femoral fracture. Even though, there are
still many reasons need to be further studied, including
the situation where supplemental bone grafting is needed,
which time is better for early exercise, and how to reduce
the risk of these fracture.
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