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Revision Total Knee Arthroplasty

stasis, extensive scarring, and radia-
tion fibrosis. Systemic factors include
malnutrition, malignancy, extremes of
age, hepatic or renal failure, diabetes
mellitus, and alcohol abuse. Type C
hosts are sufficiently fragile that they
might not survive aggressive treat-
ment. Type B and C hosts have a
higher risk of infection recurrence, es-
pecially when combined with exten-
sor mechanism problems such as pa-
tellar tendon rupture. Patients in
whom a periprosthetic infection is un-
likely to be cured include those with
chronic malnutrition with decreased
serum albumin and protein, multiple
organism infections, chronic infec-
tions with persistent signs of inflam-
mation, or life-threatening infections
from methicillin-resistant Staphylo-
coccus aureus or vancomycin-resistant
Enterococcus. A recent study has
shown chronic sepsis with resistant
organisms is likely to recur in at least
50% of patients following two-stage
débridement and reimplantation.
Careful judgment is needed when
treating each patient, and close con-
sultation with an infectious disease
specialist is required to balance the
risk of long-term antibiotic treatment
or suppressive antibiotic therapy
against the surgical choices of fibrous
resection arthroplasty, total knee reim-
plantation, arthrodesis, or, occasion-
ally, amputation.

— =

- Contraindications

Contraindications to knee arthrodesis
include situations in which healing of
the fusion and soft tissues may not oc-
cur, such as patients with chronic os-
teomyelitis, poor soft-tissue coverage,
or severely impaired vasculature. In
patients with a poor vascular supply,
not only may arthrodesis be contrain-
dicated, but the success of flap cover-
age also may be limited.

—n
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. Results

Several fixation techniques have been
shown to result in a successful knee
arthrodesis, including standard exter-
nal fixation frames, Ilizarov technique
with small-wire fixation, double-plate
fixation, and intramedullary nailing.
In severe cases, allografts or vascular-
ized fibular grafts have been used to
treat bone defects to promote fusion
(Table 1).

External Fixation
One report has shown 100% solid fu-
sion using an anterior unilateral frame
for arthrodesis. Another series dem-
onstrated fusion in 20 of 21 knees
when an Ilizarov-type fixation was
used. This contrasts with the 40% to
80% success rate of earlier methods
that used the Charnley compression
technique. Inadequate stability proba-
bly explained these high failure rates.
Complications of arthrodesis re-
ported in the literature include de-
layed union, recurrence of infection,
wound healing problems, stress frac-
ture, reflex sympathetic dystrophy,
and partial peroneal nerve palsy. Com-
plication rates have ranged from 38%
to 50% in selected series. Peroneal
nerve palsy has been noted by multi-
ple authors, and no obvious explana-
tion is offered other than that stretch-
ing of the peroneal nerve may result
from positioning of the knee during
the surgical procedure. Most of the re-
ported peroneal nerve palsies resolved
over time, and in no case was direct
surgical trauma identified as the
cause.

Intramedullary Nail

The Wichita Fusion Nail (Stryker Or-
thopaedics, Rutherford, NJ) is a signif-
icant improvement over older meth-
ods. Compression at the fusion site is
optimal with the turnbuckle bolt, and
midterm experience has been excel-
lent, with a 100% fusion rate in a re-
cent series.

— =

© 2011 American Academy of Orthopaedic

- Techniques

Setup/Patient Positioning
For all methods of knee arthrod
the patient is positioned supine
operating table or with a pelvic
if anterograde intramedullary ==
sertion is planned. The entire
extremity is prepared and ¢
standard fashion; if a proximal =
try site is chosen, draping she
clude the hip joint. A sterile =
quet is used during the
exposure to minimize blood less
surgeon must plan in advance
chosen fixation method, whic
include an external fixation
compression bone plates, or
intramedullary nailing systems.

'’

Procedure
EXPOSURE

The standard exposure is an
midline incision or an incisic | =
follows an older incision. Fi
made that avoid undermining =
taneous tissues. Typically, the &
sor mechanism, including the &
and patellar tendon, is remove

ing exposure, the surgeon m
wary of dissection that will &
neurovascular structures. As
tal knee revision, a safe margs
posterior cortex of the proximat:
A sharp bone instrument sumes
pointed Hohmann retractor
used to define this junction for
rior exposure (Figure 1). The 3
rior surface of the distal femos
dyles is relatively safe and
stripped under direct visuz
The lateral fibula and lateral e
ligament of the knee define the
tion of the peroneal nerve at &
joint. Adequate soft-tissue m
tion allows the joint surfaces &
sitioned for fixation. :

GENERAL PRINCIPLES
To obtain successful fusion. s
concepts of primary bone hez
ply. The ends of the distal fe
proximal tibia should be i
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Revision Total Knee Arthroplasty

Figure 1 Standard technique is used to cut the proximal tibial surface perpendicular to the
axis of the tibial shaft.

cuts are made such that the normal
femorotibial valgus of 7° is restored.
One plate is placed anteromedially,
and the other is placed anterolaterally.
Careful contouring of the plates is
usually needed. The patella may be os-
teotomized and applied to the anterior
surface of the femur and tibia as a
graft. In the presence of sepsis, a two-
stage technique is required, with ar-
throdesis performed after 8 weeks of
antibiotic treatment. Postoperative
management includes a long-leg cast
until the fusion is solid, which may
take 5 to 6 months. Recently, authors
have reported using this method with
a locking compression plate in diffi-
cult cases.

INTRAMEDULLARY NAIL FIXATION

Several different rod configurations
have been developed, with particular
advantages noted for each. This tech-
nique is particularly valuable if a long
interposing allograft is required, as
rigid fixation of the graft is essential
for union. The procedure is done us-
ing fluoroscopic guidance, and it is
important to have the imaging ma-

IAASIY

chine placed such that the nail inser-
tion can be visualized all the way
down the leg, to be sure that the distal
aspect of the rod remains within the
bone. After exposure, the knee im-
plant is removed or the previously dé-
brided infected knee is assessed, and
the fusion site is prepared. At this
point, an incision is made over the
greater trochanter and the gluteus me-
dius muscle is split to expose the piri-
formis fossa. An entry site is created in
the piriformis fossa, and a guidewire is
passed into the proximal femur down
to the knee joint. The bone surfaces
may then be cut, using the axis of the
guide pin to create maximally abut-
ting surfaces. Anterograde reaming of
the femur is done over the guidewire.
Generally, this can be done to 12 or
13 mm, which is the nominal size of
the tibial reaming and provides a suit-
able nail size for strength. The guide
pin is passed down the tibia under flu-
oroscopic control to make certain that
the center of the ankle joint is reached.
Depending on the nail used, one may
overream 0.5 mm on the tibial side
and 1 mm on the femoral side. The

© 2011 American Academy of Orthopass

dimensions of the nail are dese
on the basis of the tibial s==
length of the nail is based on g '
measurement from the Gp
greater trochanter to a po=
above the ankle joint. The B
sion nail is then carefully inses
the guide pin down to the &
and passed across to the tibia®
assistant holds the bone ends &
sition. The anterior bow of th
shaft determines the positios
nail and tends to direct the nzi
most anterior cortex of the &8
mur. Insertion into the tibiz =%
assessed carefully to prevent »
tion and to ensure distal pass
about 2 cm above the ankle js
proximal end of the nail
within 1 cm of the tip of
trochanter. At this point, a&8
tion may be considered. A 18
dial AO neutralization plat=
cancellous screws, or prosas
distal locking screws in the 2
be considered. Additional &
or bone graft substitutes may
to the fusion site. Postope:
external splints or casts &= =
but the patient must be ng
bearing for 6 to 10 weeks. S8
on the progression of hes
shortened immobilization &8
considered an advantage owes:
plating or external fixators.

& Video 52.1 Art
the Knee Utilizing
lary Nailing. Stewss &
MD; Todd Havener.

AUTHOR’S PREFERRED TEC
INTRAMEDULLARY NAIL (MCS
TECHNIQUE)
Although other devices m=s
my preference is to use e
Fusion Nail (Figure 2). 2
tramedullary nail that can
bled and compressed in sits =
has relatively short femoral &8
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Revision Total Knee Arthroplasty

sion site is possible and blood loss is
minimal, which can be a problem if
intramedullary reaming is needed.
Another important advantage is that
the Wichita Fusion Nail is relatively
short compared with other intramed-
ullary nails and therefore can be re-
moved without taking down the fu-
sion. McQueen and associates advise
cutting the tibial component at the
smaller dimension through a window

screws in the interlocking holes.

466

Figure5 Final placement of the intramedullary fusion nail.
fusion site is prepared. Postoperative AP (B) and lateral (C) ra

for removal and state that the femoral
component is short enough that re-
moval can be done in a straightfor-
ward manner without disturbing the
fusion site (Figure 5).

Wound Closure

Wound closure requires that soft tis-
sues be reapproximated without ex-
cessive tension. This may be problem-
atic, as typical leg shortening after

Figure 4 Tibial prep-
aration for knee ar-
throdesis using the
Wichita Fusion Nail.
An outrigger applied
to the tibial rod places
the device at the ap-
propriate position for
interlocking. Note the
beveled surface of the
proximal bolt; this en-
gages afemale holein
the femoral nail.

A, The turnbuckle nutis engaged through a small window thatis created whe
diographs show excellent placement of the fusion nail and correct place

© 2011 American Academy of Orthopaedic SuTSes

failed TKA creates significant =
dant tissue. Debulking of soft 558
and removal of the patella m=
helpful. Wound healing problems
rare, however, because the wom
held rigidly in one position. Se& x
wound débridement may lead 18 &
ing from the soft tissues, a W&&
drain may be preferable for the 8
24 hours after the procedure.

- Postoperative
Regimen

With any of the compression &5
techniques, the extremity musE
kept strictly non—-weight bearing
the initial 6 to 12 weeks, or long=
intercalated allografts. Most a=
recommend casts or splints with
fixation. With intramedullary
tion, no external immobilizaties
splint is needed. For most pz e
only sedentary activities with trass
techniques are allowed. Partial wes

-
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Revision Total Knee Arthroplasty
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Coding

CPT Corresponding
Code ICD-9 Codes

Knee Arthrodesis

27580 Arthrodesis, knee, any technique 714.0 715.16
733.16 905.4
996.66
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