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Periprosthetic fractures continue to

increase in frequency, in part be-

cause of the increasing number of

primary and revision hip and knee

arthroplasties performed annually

and also because of the increasing

age and fragility of patients with

such implants. Periprosthetic femo-

ral shaft and supracondylar femoral

fractures can present significant

treatment challenges. The presence

of an arthroplasty component obvi-

ates the use of or increases the diffi-

culty of standard fixation tech-

niques. Additionally, these fractures

often occur in elderly patients with

osteoporotic bone, making stable

fixation more difficult.

The difficulty in managing these

fractures is evidenced by the array of

treatment options described in the

literature, without a clear consensus

emerging on the most appropriate

method.1,2 Most recently, treatment

of periprosthetic femoral (shaft and

supracondylar) fractures has focused

on open reduction and internal fixa-

tion (ORIF) or revision arthroplasty

procedures with or without supple-

mentary autologous or allogeneic

bone grafting.3-5 Successful applica-

tion of these techniques requires

consideration of the fracture loca-

tion relative to the femoral compo-

nent, the implant stability, the quali-

ty of the surrounding bone, and the

medical and functional status of the

patient.6

Periprosthetic Femoral
Shaft Fractures
The Vancouver classification of

periprosthetic femoral shaft frac-

tures about hip arthroplasty stems is

useful in directing treatment.6 This

system considers the location of the

fracture relative to the stem, the sta-

bility of the implant, and associated

bone loss. Type A fractures are locat-

ed in the trochanteric region, type B

fractures involve the tip of the stem,

and type C fractures are distant to

the tip of the stem. Type B fractures

are further subdivided into type B1

fractures, which are associated with

a stable implant; type B2 fractures,

which are associated with an unsta-

ble implant; and type B3 fractures,

which are associated with bone loss.

For a femoral shaft fracture about

a well-fixed implant (Vancouver

type B1 fracture), stabilization using

ORIF with plates and screws, corti-

cal onlay allografts, or a combination

of both has been advocated7-10 (Fig-

ure 1, A and B). Newer indirect

fracture reduction techniques have

favorable biologic features that min-

imize soft-tissue disruption, pre-

serve the vascular supply to bone,
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Abstract
Periprosthetic fractures of the femur are increasing both in the absolute number of frac-

tures per year and in frequency (proportion of fractures among patients with hip arthro-

plasty). As a result, orthopaedic surgeons will face these challenging injuries more often.

The optimal treatment must be individualized, taking into consideration the fracture

location relative to the arthroplasty component, the implant stability, the underlying

quality of the bone, and the medical and functional status of the patient. Based on these

factors, successful treatment usually involves some combination of open reduction, inter-

nal fixation, and revision arthroplasty with or without adjuvant bone grafting.
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enhance healing, decrease the inci-

dence of nonunion for many frac-

tures, and often obviate the need for

supplemental bone grafting.11,12

There is a limited role for revision

arthroplasty for type B1 fractures

because of the stable prosthesis.

Types B2 and B3 fractures generally

require femoral component revision

with or without adjuvant plate

and/or allograft strut fixation.

Internal Fixation
The results of traditional plate and

screw fixation for periprosthetic

femoral shaft fractures using older

direct reduction techniques have

varied.9,13-22 Failure of traditional

cable-plate constructs, with cable

fixation in the zone of the intramed-

ullary implant and distally non-

locked screws, is likely related to

older direct reduction techniques

and not necessarily to an inappropri-

ate construct. Soft-tissue stripping

associated with direct reduction

techniques can delay healing, which

manifests as implant failure. The ad-

dition of strut grafts at 90° to a later-

al plate offers prolonged construct

stability and improved results when

these older direct reduction tech-

niques are used. In a report on

40 patients, Haddad and associates8

concluded that cortical allografts

should routinely be used to aug-

ment fixation and healing of

periprosthetic femoral fractures

around well-fixed implants. Treat-

ment methods varied and included

either cortical onlay strut allograft

alone, a plate and one cortical strut,

or a plate and two struts. The non-

standardized use of adjuvant bone

grafting materials in this study in-

creased the heterogeneity of the

treatment methods: 8 patients re-

ceived autograft, 29 received mor-

cellized allograft, and 15 received

demineralized bone matrix. Based

on 100% healing, it is logical to con-

Figure 1 A and B, Radiographs of a Vancouver type B1 periprosthetic femoral shaft fracture. C and D, Radiographs showing fix-
ation of the fracture with a lateral plate applied using biologic fracture reduction techniques.
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clude that the use of strut allografts

plus adjuvant bone graft and/or lat-

eral plate fixation can achieve good

results; however, it may be an over-

statement to conclude allograft is re-

quired for the treatment of Vancou-

ver type B1 fractures. Newer

biologic plating techniques, which

maximally preserve the soft-tissue

attachments about a fracture, have

been shown to be successful with-

out adjuvant bone grafting for frac-

tures in other anatomic areas that

were traditionally treated with adju-

vant bone grafts.

In a study of patients treated for

Vancouver type B1 periprosthetic

femoral shaft fractures with indirect

fracture reduction and a single, lat-

erally applied plate without the use

of structural allograft, union oc-

curred after the index procedure in

all of the 41 patients who lived be-

yond the perioperative period12

(Figure 1, C and D). The average

time for healing was relatively short

(11 weeks) and was homogeneous

with the SD of ±4 weeks. All pa-

tients healed in satisfactory align-

ment (less than 5° of malalignment).

Although minor implant-related

complications, such as cable frac-

ture, occurred in three patients, this

did not appear to complicate the

healing process. Each of these three

fractures healed at between 10 and

12 weeks in satisfactory alignment

and without the need for further

surgery. These consistent healing

times were attributed to care in pre-

serving the soft-tissue envelope

around the fracture. These results

for healing compare favorably to the

treatment of similar fractures using

cortical onlay grafts alone, in which

nonunion requiring revision sur-

gery has been reported in 8% to

10% of patients and angular mal-

union has been reported in 5% to

10% of patients.3,8,11,23 Because

struts cannot be bent or contoured

as can plates, higher malunion rates

may occur when allograft strut fixa-

tion is used alone. Fracture align-

ment cannot be adjusted with struts

as precisely as with plates.

Optimal proximal fixation typi-

cally includes cerclage cables. Uni-

cortical locked screws can be used as

an adjuvant to cables in the zone of

the prosthesis, especially in the tro-

chanteric region. Unicortical locked

screws alone, without cables, have

not been shown to provide adequate

fixation for these fractures, prima-

rily because of the poor rotational

stability of such short unicortical

screws. Therefore, locked screws

should be used as an adjuvant but

not as a substitute for cable fixation

in the zone of the hip prosthesis.

Any long-term detrimental effect of

unicortical screws inserted into a ce-

ment mantle is unknown.

The preferred construct is a later-

al plate contoured proximally to ac-

commodate the trochanteric flare.

Distally, the plate should either have

a minimum of six to eight holes cov-

ering the native femur distal to the

stem or extend to the condylar re-

gion (where a distal femoral plate

design is used). Three or more

equally spaced cables are used proxi-

mally between the lesser trochanter

and the tip of the stem. Locked

screws are placed in the trochanteric

region after all cables are tensioned.

Distal plate fixation is achieved with

screws. Two screws are placed im-

mediately distal to the prosthesis

through the cement mantle, if

present. The distal extent of the

plate is secured with two additional

screws. If the fracture pattern al-

lows, lag screws are placed through

the plate. The most critical screws

are those nearest and farthest from

the fracture, so in between holes can

be left empty. If the diaphyseal bone

is osteoporotic, as it is in many pa-

tients with periprosthetic fractures,

locked screws are indicated. Locked

screws should be placed after non-

locked screws and appear to be most

advantageous when placed near the

fracture. Postoperatively, early reha-

bilitation should concentrate on

mobilization and knee range of mo-

tion, with protected weight bearing

for approximately 6 to 8 weeks.

(DVD 11.1)
In instances when strut allografts

are indicated, such as with associated

bone loss (Vancouver type B3 frac-

tures), the strut is secured with ca-

bles independent of an associated

plate (cables over the strut and un-

der the plate) and with cables

around both the plate and strut.

Revision Arthroplasty
For fractures around a loose implant

(Vancouver types B2 and B3 frac-

tures), revision of the femoral com-

ponent typically is recommended

(Figure 2). This strategy treats both

the loose component and the frac-

ture and provides intramedullary

stability by virtue of the long femo-

ral stems used for revision.

Knowledge of specific techniques

is necessary to effectively treat these

challenging revisions. Thorough,

preoperative, medical optimization

of the patient is recommended.

Good quality orthogonal radio-

graphs are mandatory to evaluate the

fixation status of the acetabular

component and remaining acetabu-

lar and femoral bone stock. If possi-

ble, the surgical note from the

original arthroplasty should be ob-

tained to determine the manufactur-

er of the components so that new

acetabular liners are available if

needed. The presence of prefracture

hip symptoms, such as thigh or

groin pain, can alert the surgeon to

potential component loosening if
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the radiographs are equivocal. Serol-

ogies, such as erythrocyte sedimen-

tation rate and C-reactive protein

level, are of unknown benefit in the

presence of an acute fracture. If

there is concern for infection, a pre-

operative hip aspiration should be

considered.

The specific revision strategy

chosen depends on the quality of the

remaining bone stock, the diameter

of the femoral canal distal to the

fracture, and patient factors such as

age and baseline functional status.

Various surgical exposures can be

useful for revision surgery. We gen-

erally prefer a posterior approach

about the hip because it is widely ex-

tensile. Through the fracture, ce-

ment and cement restrictors can be

removed. If necessary, the proximal

fracture fragment can be split coro-

nally to allow access for stem re-

moval and direct visualization of the

distal canal to allow accurate ream-

ing. The acetabular component typ-

ically is exposed after the femoral

component is removed. The liner is

removed, if modular, and the ace-

tabular component is manually test-

ed for stability. If it is loose, acetabu-

lar revision is performed. If it is well

fixed, the liner is typically ex-

changed, and the head size is in-

creased (if possible) to allow im-

proved hip stability.

Several strategies can be used for

the femur, but all rely on obtaining

secure distal fixation. Only rarely is

cemented long-stem revision con-

sidered. This can be useful in very

osteopenic bone with capacious ca-

nals. If the fracture is anatomically

reduced and fixed with cerclage ca-

bles and if the cement is not vigor-

ously pressurized, cement extravasa-

tion typically will not occur. After

cementation, intraoperative radio-

graphs are recommended to deter-

mine if any problematic cement ex-

travasation has occurred. It should

be emphasized that cemented re-

constructions are rarely useful for

periprosthetic fractures. The most

effective strategies include nonce-

mented distal fixation techniques.

Several preoperative radiographic

findings, such as the endosteal di-

ameter and morphology of the distal

fragment, can help guide the selec-

tion of the appropriate cementless

reconstruction. If the distal frag-

ment has parallel endosteal cortices

with 5 cm or more of the tubular di-

aphysis (usually with a diameter of

less than 18 mm), an extensively

coated, cementless long-stem pros-

thesis is appropriate. These types of

stems have demonstrated excellent

long-term survivorship in revision

surgery and for treating peripros-

thetic fractures.1,2 The distal canal is

reamed, and a trial stem is potted

into the distal fragment. The proxi-

mal fragments can then be reduced

using the trial implant as a template.

We prefer to select a trial implant

that is one size smaller than the de-

finitive implant and to use that trial

implant as a guide to proximal frag-

ment alignment. Cerclage cables are

applied and a trial reduction is per-

formed. Once limb length and sta-

bility are acceptable, the trial im-

plant is removed and the femoral

component is impacted. The cer-

clage cables are then retensioned,

crimped, and cut. The appropriate

femoral head length is selected and

the reconstruction is completed.

If the distal diaphysis has diver-

gent endosteal morphology or large

Figure 2 Radiographs of a Vancouver type B3 periprosthetic femoral shaft fracture
(A and B) treated with revision arthroplasty (C and D).
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diameters (typically more than 18

mm), fluted, titanium, tapered

modular stems can be used effec-

tively. These stems are commercially

available in diameters up to 30 mm

and can be useful in capacious ca-

nals. Reaming, under fluoroscopic

control and by hand, especially in

osteopenic bone, can help avoid an-

terior femoral cortical perforation.

When axial stability is obtained by

diaphyseal reaming, the implant is

impacted into place. It is recom-

mended that a prophylactic cable be

placed at the mouth of the distal

fragment before impacting the stem.

The proximal bodies of the modular

implants are then chosen to restore

appropriate limb length, offset, and

hip stability. After the trial reduction

is completed, the components are

assembled and the hip reduced. The

proximal fragments are then re-

duced and cerclaged around the

body of the implant. This strategy is

effective for Vancouver type B2 and

some B3 fractures; however, con-

cerns remain about the durability of

the modular junction of such stems

without proximal bony support.

Rarely, the proximal bone is so de-

ficient that a modular proximal femo-

ral replacement (so-called tumor

prosthesis) is appropriate. These

prostheses typically are used in very

osteopenic bone; therefore, cemented

distal fixation is recommended. Pre-

serving a sleeve of remaining proxi-

mal bone, although deficient, can

provide some soft-tissue attachment

and assist in maintaining a stable hip.

A coronal split (Wagner type) of the

proximal bone can facilitate stem re-

moval. The new implant is cemented

into the distal fragment; the proximal

sleeve of the remaining bone and

soft-tissue are cerclaged around the

body of the prosthesis with cable or

heavy, braided suture. If the abduc-

tors are deficient, a constrained ac-

etabular liner to minimize the risk of

postoperative dislocation should be

available if stability does not appear

acceptable with a nonconstrained

liner and the largest possible femoral

head. If the acetabular component is

of sufficient diameter and a compat-

ible constrained liner is not available,

some surgeons recommend cement-

ing a constrained liner into a well-

fixed acetabular component. Good

containment of the locked liner by

the acetabular component is re-

quired, and cup position should be

acceptable. It is recommended that

the backside of the liner (that is to be

cemented) be contoured (if it is

smooth) to allow cement interdigita-

tion.

Patients are mobilized postopera-

tively, typically with 50% weight

bearing initially, followed by full

weight bearing at 6 weeks to allow

some healing of the proximal frag-

ments. A brace is used only if neces-

sary to avoid hyperflexion and ad-

duction to protect trochanteric and

other proximal fragments.

Periprosthetic Supracondylar
Femoral Fractures
Approximately 300,000 primary

knee arthroplasties are performed

annually in the United States, and

this number continues to increase. It

is estimated that 0.3% to 2.5% of

patients will sustain a periprosthetic

fracture as a complication of a to-

tal knee arthroplasty (TKA)18,24,25

(Figure 3, A and B). Patient-specific

risk factors (such as rheumatoid

arthritis, osteolysis, osteopenic

bone, and elderly patient population

who are more prone to falling)

and technique-specific risk factors

(such as anterior femoral cortical

notching) have been implicated as

potential causes of periprosthetic

fractures. Unique challenges are in-

volved in the treatment of patients

with supracondylar femoral frac-

tures associated with TKA prosthe-

ses. Nonsurgical treatment is associ-

ated with poor results for displaced

fractures, especially relative to the

results of surgical fixation.13-17,19

The presence of a TKA prosthesis

can complicate surgical treatment of

these fractures by interfering with or

precluding the use of standard fixa-

tion methods. A TKA prosthesis

with a narrow or closed intracondy-

lar space either limits the diameter

for a retrograde nail or completely

obviates its use.26 Traditional plate

fixation is prone to varus collapse,

whereas blade plates or condylar

screws have limited applicability for

very distal fractures or when associ-

ated with a TKA prosthesis with a

deep intercondylar box.25 New

locked-plate devices offer many the-

oretic advantages for these patients.

The multiple locked distal screws

provide both a fixed angle to prevent

varus collapse and the ability to treat

distal fractures even when associated

with a deep intercondylar box. The

provision for locked screw insertion

into the diaphyseal fragment theo-

retically improves fixation in the of-

ten associated osteoporotic bone.

These devices also can be inserted

with relative ease and familiarity.

The results of locked-plate fixation

for the treatment of periprosthetic

supracondylar femoral fractures

above a TKA have been investigated

by several authors.27,28 Distal femo-

ral replacement, although having

limited longevity,19,29 has a role in

certain subsets of patients. Patients

with loose TKA prostheses and

those for whom ORIF is undesir-

able should be considered for distal

femoral replacement.

Internal Fixation
Plate fixation of supracondylar fem-

oral fractures with traditional
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condylar buttress-type plates are

prone to complications. When com-

minution is present, these non–

fixed-angle implants are especially

prone to varus collapse. Davison25

reported more than 5° of collapse in

11 of 26 (42%) of such comminuted

distal femoral fractures. These com-

plications can be magnified in pa-

tients with fractures associated with

a TKA because these patients are of-

ten elderly and have osteoporotic

bone that makes stable internal fixa-

tion even more unreliable. Treat-

ment is further confounded by the

reduced ability to gain bicondylar

screw purchase because of interfer-

ence of the TKA prosthesis. Figgie

and associates15 reported a failure of

internal fixation in 5 of 10 patients

(50%) with periprosthetic femoral

fractures above a TKA treated with

traditional plating methods, and

Merkel and Johnson17 reported sat-

isfactory results in only 3 of 5 such

patients. Traditional fixed-angle

plate constructs, such as 95° condy-

lar plates and blade plates, reduce

the risk for varus collapse but have

limited application for fractures

about a TKA prosthesis because of

interference with the femoral com-

ponent.

Retrograde intramedullary nail-

ing has evolved as a satisfactory

treatment option for the fixation of

supracondylar femoral fractures that

are not associated with TKA. This

fixation method is advantageous be-

cause of the indirect nature of the

fracture reduction and associated

minimization of soft-tissue disrup-

tion about the fracture. However,

difficulty obtaining stable fixation

with intramedullary nails in patients

with wide metaphyseal areas, with

osteopenia, or both can lead to a loss

of fixation and malalignment.30

When a TKA prosthesis is present,

the potential difficulties of retro-

grade nailing of supracondylar fem-

oral fractures also are increased.

Some TKA designs, because of a

closed or narrow intercondylar

notch, preclude the use of retro-

grade nails or limit their maximal di-

ameter, respectively. The specific

prosthesis type may be unknown at

the time of fracture fixation. In these

situations, the choice of an anterior

surgical approach for retrograde

nailing may need to be aborted in fa-

vor of a lateral approach for plate fix-

ation if a nonaccommodating pros-

thesis is encountered.

Plates designed for placement

along the distal lateral femur with

the capacity for locking screws have

potential advantages for the fixation

of supracondylar femoral fractures

associated with TKA (Figure 3, C

and D). In contrast to traditional 95°

Figure 3 Radiographs showing a femoral fracture above a TKA (A and B) treated with a distal femoral locking plate (C and D).
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plate devices, locking plates offer

multiple, rather than single, distal

fixed-angle screw options. Ricci and

associates28 showed that at least two

such locked screws typically could

be placed across the medial condyle

despite the presence of a TKA femo-

ral component. When the TKA

blocked bicondylar screw fixation,

unicondylar locked screws were

used. This combination of bicondy-

lar and unicondylar locked-screw

fixation provided excellent distal fix-

ation with no distal fixation failures

occurring in the study. These results

are consistent with those of other

locking-plate devices.31,32 With such

secure distal fixation, repetitive

stresses led to screw failure in the

proximal fragment in four patients

(18%).28 Of note, three of the four

proximal screw failures occurred

when exclusively nonlocking screws

were used in the shaft fragment.

This study was the first to describe

modern “hybrid” locked fixation, in

which nonlocked and locked screws

were used in the same construct. In-

serting nonlocked screws before

locked screws in any given fragment

allows the plate to be used as a re-

duction aid, where the contour of

the plate helps dictate the reduction

in the coronal plane. Malreductions

were present in only 2 of 22 frac-

tures (9%).28 This result compares

favorably with the malreduction rate

(6% to 20%) reported with internal

fixator systems (such as the Less In-

vasive Stabilization System; Syn-

thes, Paoli, PA) in which reduction

is independent of plate contour.31-34

Only a single failure, in a diabetic

obese patient in whom aseptic non-

union developed, occurred in 14

fractures in which locking screws

supplemented nonlocked fixation in

the shaft.28 Biomechanical investi-

gations suggest that locked screws in

the diaphysis may protect from this

type of screw failure, especially in

osteoporotic bone.35,36 The three

patients with healing complications

in this study were at exceedingly

high risk for complications.28 All

had associated comorbidities of

insulin-dependent diabetes melli-

tus, neuropathy, and obesity.

Fixation of supracondylar femo-

ral fractures associated with a stable,

nonstemmed TKA with a locking

plate designed for the distal femur

yields satisfactory results. Use of

such plates in hybrid fixation pro-

vides the advantage of using the

plate as a reduction aid (familiar to

most surgeons) to help acquire satis-

factory reduction and the ability to

use the plate as a fixed-angle device.

Locking screws placed in the dia-

physeal fragment to supplement

nonlocked fixation appear to reduce

the risk of proximal screw failure.

(DVD 11.2)

Revision Arthroplasty
For patients with loose implants as-

sociated with a supracondylar femo-

ral fracture, revision typically is con-

sidered. Bony defects, areas of

osteolysis, osteopenia, and short

periarticular fragments all pose chal-

lenges to successful revision arthro-

plasty. In elderly patients, distal fem-

oral replacement “megaprostheses”

are often required to reconstruct

massive bony defects. Attention to

specific technical details is necessary

for a successful outcome. The sur-

geon should be experienced in both

arthroplasty and fracture manage-

ment techniques. In patients with a

loose implant or a history of prefrac-

ture knee pain, the routine preoper-

ative evaluation should include a

complete blood count with a manu-

al differential count, erythrocyte

sedimentation rate, C-reactive pro-

tein level, and a knee aspiration anal-

ysis to exclude occult infection.

Medical optimization for frail elder-

ly patients also is recommended.

High-quality radiographs are

necessary to evaluate the fixation

status of the arthroplasty and the

amount and quality of remaining

periarticular bone stock. The pa-

tient’s history and physical examina-

tion should focus on prefracture

knee symptoms, such as pain, insta-

bility, or stiffness. If available, the

surgical note from the original ar-

throplasty should be obtained. This

is especially important if isolated

component revision is contem-

plated. Older implant designs may

not offer options such as varying de-

grees of constraint, augmentations,

and polyethylene insert sizes; there-

fore, such compatibility issues may

necessitate complete arthroplasty re-

vision. Previous incisions and the

status of the soft tissues should be

circumferentially evaluated, and the

neurovascular status of the limb

should be carefully documented.

The need for revision TKA after

periprosthetic fracture has become

less common with the advent of im-

proved internal fixation devices such

as locked plates. Typically, revision

arthroplasty is reserved for fractures

around a loose prosthesis, fractures

with inadequate bone stock to allow

stable internal fixation, or recalci-

trant supracondylar nonunions that

require resection and implantation

of a megaprosthesis (Figure 4). Sur-

geons who treat periprosthetic frac-

tures around TKAs must have the

expertise and technical support to

perform either long-stemmed revi-

sion TKA or revision to a megapros-

thesis because it is often impossible

to determine which reconstructive

option is necessary until the fracture

has been exposed in the operating

room. Bony defects secondary to

comminution, multiple previous

procedures, the presence of broken
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hardware, and the presence of defor-

mity all may present technical chal-

lenges to a successful outcome.

Revision TKA with intramedul-

lary femoral stems that engage the

diaphysis and simultaneously stabi-

lize the fracture can be used. Ce-

mented stems may be used, but care

must be taken to prevent extrusion

of cement into the fracture site. Al-

lograft struts with cerclage wiring

can be used to reinforce the stability

provided by a long-stem prosthesis.

It is unusual, however, to have distal

femoral bone stock that is inade-

quate for internal fixation yet ade-

quate for formal revision. The ideal

indication for long-stem revision

TKA would be the presence of ade-

quate bone stock in a supracondylar

fracture with a grossly loose femoral

component.24,37 Most of the clinical

data evaluating the outcomes of a si-

multaneous revision arthroplasty

with intramedullary stem fixation of

a supracondylar fracture have been

gathered from the treatment of dis-

tal femoral nonunions. Kress and as-

sociates38 reported on a small series

of nonunions about the knee that

were treated successfully with revi-

sion and cementless femoral stems

with bone grafting; union was

achieved in 6 months.

Distal femoral replacement

megaprostheses have been used for

the salvage of failed internal fixation

of supracondylar periprosthetic

femoral fractures. The long-term

results of the kinematic rotating

hinge prosthesis for oncologic resec-

tions about the knee have been

good, with a 10-year survivorship of

approximately 90%. As their success

becomes more predictable, the in-

dications for megaprostheses are

expanding. Elderly patients with re-

fractory periprosthetic supracondy-

lar nonunions or those with acute

fractures with inadequate bone

stock for internal fixation are rea-

sonable candidates for megaprosthe-

ses. Davila and associates39 reported

on a small series of supracondylar

distal femoral nonunions in elderly

patients who were treated with

megaprostheses. A cemented mega-

prosthesis in this patient population

permitted early ambulation and re-

turn to the activities of daily living.

Freedman and associates40 per-

formed distal femoral replacement

in five elderly patients with acute

fractures and reported four good re-

sults and one poor result secondary

to infection. The four patients with

good results regained ambulation in

less than 1 month and had an aver-

age arc of motion of 99°. All patients

had some degree of extension lag.

For a younger, active patient, an

allograft prosthetic composite may

be a better treatment alternative.

Distal femoral reconstruction with

an allograft prosthetic composite,

providing a biologic interface, can

help restore bone stock and poten-

tially make future revision easi-

er.37,41 Kraay and associates29 re-

ported on a study of allograft

prosthetic reconstructions for the

treatment of supracondylar fractures

in patients with TKAs. At a mini-

mum 2-year follow-up, the mean

Knee Society score was 71, and the

mean arc of motion was 96°. All

femoral components were well fixed

Figure 4 Radiographs showing a supracondylar femoral nonunion about a stemmed TKA (A and B) treated with a distal femo-
ral replacement (C).
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at follow-up. The results of this

study indicate that large segmental

distal femoral allograft prosthetic

composites can be a reasonable

treatment method in this setting.

Periprosthetic fractures of the

tibia associated with TKA are rare,

and the tibial component is almost

always loose. Tibial fractures associ-

ated with loose components are best

treated with revision arthroplasty,

frequently using a long stem to by-

pass the fracture.24,37,42 It is recom-

mended that the entire revision sys-

tem be available because the femoral

component often will need to be re-

vised for sizing, constraint, expo-

sure, or gap balancing. Often these

fractures are associated with exten-

sive osteolysis and may require

structural or morcellized bone graft-

ing, the use of metal wedges, or, in

the most severe cases, proximal tibi-

al megaprosthesis or allograft pros-

thetic composites. Maximizing host

bone support is critical for a good

result. General principles include

the use of stem extensions with ei-

ther metaphyseal cementation or

longer, diaphyseal press-fit strate-

gies. More contemporary tech-

niques use metaphyseal filling

sleeves that provide rotational and

axial stability; however, long-term

data on such reconstructions are un-

available. The largest study of

periprosthetic tibial fractures

around loose prostheses was re-

ported by Rand and Coventry.43

They reported that all 15 knees had

varus axial malalignment when

compared with a control group.

Similar studies have confirmed that

varus malalignment may be a poten-

tial risk factor for periprosthetic tibi-

al fractures.44,45 Specific technical

considerations include careful soft-

tissue dissection and retraction to

minimize soft-tissue trauma to the

already compromised skin flaps. It is

important that the surgeon be expe-

rienced in revision arthroplasty and

fracture management techniques to

achieve a successful outcome.

Summary
Periprosthetic fractures around total

hip arthroplasties and TKAs remain

challenging injuries to treat. With an

increasing elderly population, the

incidence of these fractures will un-

doubtedly increase. Decisions re-

garding ORIF or revision arthro-

plasty are based on the fixation

status of the implant, the remaining

bone quality, the physiologic age of

the patient, and the location and sta-

bility of the fracture. Recent advanc-

es in biologic plating techniques and

locked-plate technology show

promise for improved fixation of

such complex fractures with mini-

mal additional soft-tissue trauma.

The most effective strategies for re-

vision hip arthroplasty include non-

cemented distal fixation techniques.

Revision arthroplasty for supra-

condylar fractures about TKAs fre-

quently requires modular designs,

metal or allograft augmentation of

bony deficiency, and long stems to

bypass deficient bone. These recon-

structions are demanding and are

fraught with complications. Regard-

less of the treatment method se-

lected, attention to specific technical

details is essential for a successful re-

sult.
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