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B ABSTRACT

Treatment options for ankle arthrodesis continee to be an
area of interest for onhopaedic surgeons. Disiracrion ar-
throplasty for the ankle has been shown to be o viable
aliemative 1o ankle fusion for some people. This paper
reviews the vanous treatment options for ankle arthrod-
esid while deseribing in detail the use of the Ihzarov
frome in distractbon arthroplasty of the ankle.
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B HISTORICAL PERSPECTIVE

Ankle arthritis and its management continae to b & vex-
ing problem for many onbhopedists today. The complex
biomechanics and unigue articular cantilage propertics of
the ankle make this arca pamicalarly challenging. Unlike
the hip and knee, primary ostecarthritis of the ankle is
uncommon amd in most cases appears o be postiras-
ematic.'

Ankle fusion continues 1o be the gold standard of
treatment for ankle arhritis refroctory 1o conservative
management, This, unfortunately, is nod a perfect solu-
tion aml can be complicated by malunbon, nonumion, de-
penersive arthritis of bordering joints, and wound prob-
lems. Loss of function ond increased encrgy cxpenditures
with ambulation are disadvantages of this procedure for
bodh patient and surgeos.

Ankle arthroplasty has resurfaced as & means (o treal
the patient’s sympioms of pain while preserving fine-
tion, Despive is catastrophic failure im the late 19708 and
19508, mew desipns and technigues have made this treat-
meni madality possible. Unfortunately, long-term studies
are still lacking, and with salvage options limited, other
alternatives ane still necessary.
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Distraction arhroplasty was first parsued in the man-
agement of hip arthritis.” This was met with limited suc-
cess and, given the successful nmd satislving oulcomes
with total hip replacement, has larpely been abandoned.
This did. however, provoke interest in its wse for ankle
arthriti=. van Valburg et al have developed a new tech-
nique wsing the llizaroy for jeint distraction over a
J-month period.” Retrospective and prospective studies
have followed that show mnmnﬁng mllll.'d,l lei-
ferm data ane still ot available af this time, but by pre-
serving the ankle jou, it may be a useful altemnative to
fusion of arthroplasty.

The theory is contingent upon 2 factors: mechanical
unloading of the joint and maintenance of intrasricular
imtermitient flow. The mechanical siress is anloaded by
means of distraction allowing the chondrocytes 10 regair
themselves. The intermiment Mow is facilitated by the nse
of hinges placed in the frume allowing range of motion
of the ankbe. Also, by allowing the patient 1o walk siih
the frame in place, there is intemmittent increass in hy-
drostatic pressure due 1o the flexibility of the frame.”

B INDICATIONS
This procedure is indicated in patients who have failed
conservative measures, such as nonsieroidal antiinflam-
matory drags, amd who would othervise be offered an
artbrodesis or anthroplasty. ldeally, these are patients
who ane younper and higher-demand individuals who
would Likely develop early failure of ankle arthroplasty.
This procedure is also an aliemnative to fusion for those
patients relsctant to commit to & fusion, Contramdica-
tioms include mdvanced arthrosis with limited range of
mothon and sctve infection, These patients may be better
served with an ankle arthrodesis, These contrandecations
are nelative, however, and these patients. may be consid-
ered For distraction. cspecially if they are voung inm age.
More expenience and follow-up are needed fo see wheth-
er this may be sound ireatment.

In cases associated with ubial deformiry, a supramal-
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FIGURE 1. A temparany smooth K wire = Insartad from the Bz of the lateral maliaolus 10 the g of the mddia) malleolus,
The direction is postarolateral to anteromedial, This rapresents the axis of th ankla joinat,

legdar oateotamy can be performed in the same surgical
selting, The osteotomy can be stobilized with a ring
placed ar the middle of the tbia and with a Ang at the
distal tibia. Disteaction can then take place between the
distal tibia ring and the foot fdng, This echnigque has alwe
been wsed in a case involving avascular necresis of the
inlus, We did notice increased osteopenia of the talus
whale the ankle was distracted. This may sugoest in-
creased vascularity of the affected area, but longer fol-
lovw-up is neadad, Thes Far, Bowever, pattents ded shaow
improvement of their symptoms and absence of collapss,

B PREOPERATIVE PLANNING

Preoperative work-up showld stan with weigha-bearing
views of both ankles and feet, Weight-bearing views are
extremely important when leoking for deformifics as
well as assessing more accurately for arthritis, Computied
tomagraphy scans can also be obtained w funbher delin-
cabe the extent of arhetis or possible osteochondritis
dissecans lesions, Diagmoatic injections are also helplul

to help isolate the main source of pain and to quantify the
amount of reliel expected from the procedure.

B TECHNIQUE

The patient iz taken o the operating room and placed
wrider aither regional o genera] anesthesia with the ap-
propriate limb prepped and draped in the oseal sterile
fashion, The patient can then undergo either an anhro-
scopie or formal ankle anthrotomy o remove any ankle
spurs from the distal tibia or talus, if this is deemed
neceszary, This can be done with of wihout & thigh
tournigueet, based on surgeon’s preference. The amowng
of decompression 15 based on the preoperative waork-up
oullined carlier, This is then followed by placement of
the Mixacow frame.

The use of o tourniqued during this perion of the
procedure is not necessary and 15 diseouraged, The frans
meludes o prowimal eireular ring placed about 8 cm
abowe the ankle point, @ foot ring, amxd hinges at the ankie
JoinL,
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Distraction Arthraplesty for the Ankle Using the Mizarov Frame

Proximal Ring

Bemaining mindful of the imporant neuroyvascular strue-
tares at this junction, the swrgeon places one 1.E-mm
smiceth wire in the distal third of the tibia. This reference
wing i inserted perpendicular 1o the diaphysis of the tibia
in the cononal plane, This i then secured to the ring and
tensioned to 130-kg torque. Two G-mm half pins are then
inserted off cubss attached to this ring. These are placed
50 that the ring 15 made perpendicubar to the tibis in the
sagittal plane as well as the coronal plane.

A tempogary smooth Kewire is inserted through the
talus from the center of the tip of the fikula and then
direted 1o the center of the tip of the medial mallzolus in
a proximal and anteriof direction (Fig. 1), This is then
checked under the flooroscope to ensure proper place.
ment (Fig. 2). This is perhaps the most eracial porticn of
the procedurs because it marks te tree oblique axis of
the ankle jeint. This wire will mark the hinge position to
allow the talus 10 move smiethly with in the morise as
it is distrscted.

Distal Foot Ring

A faot ring is then secured to the hindfoed and midfoat by
placing 2 smoath wires in an oblique fashion throwgh the
calcanens and cuneiformsfcubold, respecavely. These

FIGURE 2. Flauroscaple viaw of the iemporany ankla joind

auxis wing, Mote that this wire travels through the cantear of
ihe talus.

FIGURE 3. Hinge pfacemeant along the axis of the ankla
jeimt. Bode dhe wse of the lemposary jolnl axis wine,

are then tensioned and secured as described above. The
foat fng is positioned parnllel to the planar surfwoe of
the foot, A ransverse midfear wire i3 inserted and ten-
siomed (o the ring.

Hinge Placement

Using the previcusly pliced goids wire for the tree axis
of the ankle joing, the surgeon secunes 2 universal hinges
to the foot ring attzched af peints defined by the tempo-
rary jodol axis wirg, The jeiol axis wire may then be
removed. The hinges are then secured to the proximal
rng ploced on the tikin wsing threaded rods and shor
contection plates (Fig. 3). These rods should be perpen-
dicular to the ankle in both the coronal and sagital
planes, A compression’ distraction rod i ploced anter-
orly te control ankle range of motion, thus completing
U framee (Fag. ). The ankle joint i5 then taken through
a range of motion under flucroscopy to ensure smocth
symmelnc motion of 1he 1alus within the moertise. With
the framse secuped, the ankle i3 distracted approximatzly
2 mm. This is then taken through a range of motion under
Muaeoscapy e check the ampunt of diswaction as well as
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FIGURE 4. A, B, Cormglatizd Irama showing pin and wire pliscemant. G, O, Male antedor distrclionoompression rod wsed
b rrgeas the ankde inte plantar Bexien and dorsillexion respectiveby.

L diouble check the alignment {Fig, 5). Gradual distrac-
Hon o | mm per day in 3 separate daily adjestments for
| wezk 35 prescabad, A otal of @ mm of distractoon is
achieved.

B PRELIMINARY RESULTS

We have performed 9 articulated distractions of the
ankle, Thres hive been combined with a supramalleciar

£

realignment ostecdomy. Three patients omierwent ankle
arthroscopy, and 2 patients umdarwent ankle arthroiomy
and debridement @ the same seming. Two panents had a
percutanesus tendo-Achilles lengthening. The average
follow-up is | vear {range 3 months 10 2.5 vears), all
patients hove had improvemsnt in the radiographic ap-
pearance of the ankle, A wider joim space has been ob-
served in all cases. All patients have reported satisfaction
with the procedurs and improvement in pain, Ankle dor-

FIGURE 5. A, B, Flouroscople view showing ankle distrgction and congreent ankla movament in dorsifiexion and plentar

Rapcion. This canfinms covract hinga placamant,
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Distraction Arthroplasiy for the Ankle Using the Nizarov Frame

siflexion did improve in all patients, which was facili=
tated by concomitant use of endo-Achilles lengthening,
removal of gateophyics, and range of motion while in the
frame, Despite this, the overll are of motion did not
subsiantlally improve, None of the patients developed
ipsilateral stiffness of their subdalar or tarsal jeints as a
result of the procedure, nor did any require any addi-
tional ankle surgery, We will continse 10 observe these
patients, and we plan to report the clinical outcormes in
the future.

B COMPLICATIONS

The mos common complication is superficial pin sie
infection, which is weated with local wound care and oral
antibiothes, Other theoretical concerns are inadvertent
pearovascular injury with ermant placement of the wires,
but this has not occurred. Failure, ankle stiffness, and
progression of arthritis are other potential complications.
Thepe have been po cases of regional pain svedrome
aagociated with this procedare. The use of gradual dis-
traction is probably important to prevent this problem.

B POSTOPERATIVE MANAGEMENT

Postoperatively, most patients ars admined overnight fior
pain contro] and neargvascular exams. The pin site care
is initiated the next day wsing & mixture of peroxide and
saline and meroform gauze aroond each pin sle, The
patient is madntaimed on oral antibisiics for 10 days fol-
loawing the procedure. Weight bearing is begun immedi-
arely with the freme locked at neutral for the first 2
weeks, Range of motion is then begun gradually and
increased as much as possible, This is accomplished by
adjusting the compression’disiracton rod, which controls
ankle dorsiflexion and plantar flexios, The patient is en-

couraged to sleep with the ankle in the neutral pasition.
The anterior compressiondistraction rod is removed af-
ter 2 months, allowing free motion of the distracted
ankle, This coniinues for 1 mose month, and the frame is
removed after s total of 3 months, This removal s dooe
a5 an ambulatory surgery under imravenous sedation.

m POSSIBLE CONCERNS AND
FUTURE OF THE TECHNIQUE

This is & minimally invasive ver rechnically demanding
procedure and requires thorough knowledge of the Hiz-
argv frame and its application. One possibility for is
future wse 1% in patents undsrpoing mosaicplasty or al-
lograft implaniation for large chondral defects. This
would albow for easlier weight bearing during imiplani
incorporation. The use of this technique for avascular
necrosis of the wius and following repair of high-eneegy
Intraarticular ankle pilon fractunes may held promise for

Joint préservation,
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