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Indications

Destruction of knee
- TKR not option

- Risk of infection
* Poor soft tissue
- Arthrofibrosis

- Failed TKR
- Multiple failures
- Poor soft-tissues
* Loss of extensor mechanism
- Stiff knee
* Virulent organism



Technical

Frame versus nail

Gradual versus acute shortening
Bone lengthening vs. Shoe lift

- Femur vs. tibial lengthening



Options/ algorithm

IM nail

- With antx cement

- Staged lengthening with nail
Circular frame

- Acute shortening

« Gradual shortening

- Limb lengthening/ transport
Staged IM nail after frame
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55 y/o M
Femur condyle fracture 3 yrs ago

Pain, RSD, contracture
60 deg flexion contracture
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Aim for 10 deg flexion
And 1.5 cm shortening
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4 cm lengthen
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ORIGINAL ARTICLE

Knee Arthrodesis With Simultaneous Lengthening Using the
llizarov Method

S. Robert Rozhruck, MD, Swetfana Hizarov, MD, and Apkady Blyakker, ML
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ol foamon snd the arisalance of ingeoxe) Loopiunts may be ad-
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Af,l,m"d:m of the knee 15 o selvagy provedure (ul may be
s for @ young paoenl with 2 nosreconstracsible

Anee joinl, bone loss, and infecoon. Defforeat tochmgues of
knee fusion Ssve beent propased, such 15 intr dullary msal-
mg, phating, or extersal fixaton wah uniplanr or moltiphes
(circular) fraomey,' ™

The presence or hsoey of lnfecoon makes svemal fiva-
tion wad bone proftioyg fuss dosirable and caries an imereased
eisk of recurrence of infection." " Kree arhendesis in the see-
Fevienaive boae ks would result m unacceplable Resb
log and &llculty with boaw spposition, Persstcnt
wed Loss of bane siock have been sesociaed with il
wres of anhrodesss. and pbove-knee ampastation ulten i rec-
oatmended for patients with these condition

Mausy siudies af knee sthrodesss uning aniplanse exier-
20 fixancn, croulier exiemsd fixacon, or mtramedallary mail-
ing have boen comducted. Howevey, e practce of smadlin
wocus limb lengthomng by been caly sporadically mied n
cese repars " The llizaroy metsod offers a comprehmsive
approach, for denlmg with infecian, bone loss, and knee jount
destructon by using knes arthnadesis and simulansous bone
leagthening with dymamis circular extemal fhatoa ihig
1131 The parpose of this stady was %0 evaluge oor tei-
moent of Uhese ot chaliengimg cases. O goal was 10 deter-
ming whether s compechensive approach ie 3 succeaiul
methad of restment i lerms of patient functicn, sealulion of
pain, eradication af infection, asd achievemen of noemal limd
slignmen), vptesal mb length, wnd homy unios

MATERIALS AND METHODS
Betweon | 994 and 2001, 4 patienis at oo mstisution un-
derwemt & knoo srthrodesis procedure snd samultanooss
lengthening urng the INeasov method (Table 1), The patanes
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FIGURE 1. Schematc ilstration of an lhaaov contiuct for
knee anfrodeis and lengthenng. Note the compresson
acess the athyodess she and distraction 4t outeatomy stes
(ottad Snea) of the data! fermur, prosimal tibls, andior dital
ia

were all mes with an sverage age of 39 yeurs (range 5345
yoars), aversge hesalil of 71 lnches (rage 66-72 mchos), and
sversgs weight of 191 pousds (runge 145230 poands), AN
postiens huad o history of traum, sultiple surgical spesstions,
and miection. Theee of the patianis had sussiingd prontmal
titwal Bracruoes, mod | Sod an sntenior srucsiie T tee, As
a result ul ijury, infection, and serpeal operations, these pu-
thents pessenied wiath m mesage lower extremity longilindasl
deliceeney of 7.2 ¢m (rangs 4-34.5 cm) from shoarieming and

172

hone lusa, All paitients had been ufTered an above-koee ampu-
Iethont before tecelving our estment. The avemsge mtorval
From mdex trussss 1 knee anhieodesis was 29 yeaes (range &
worke-Y yuoury), The paticnis had wslesgone an averngge of 4.3
provinus surgical operations (range 316 opesnticas). Soft tis
s was compromised about S knze sves U sll patients, snd 3
of thewn bad reguuired 4 provioeus free-flap procedure. Cioe pa-
thent prescrmed S0 us with s intouedullary rod snd o coment
wacer, Two paticats bad vars defoomity of the knee; | of the
2 hodd 5 cvmtralaseral (ot drop, kod e othet bod 4 contraloers)
posticaumatic hip wthritis und flexion contracture. Two pa
thents werg sobene | of them Sater guit smskbng Surieg wead
ment. One patienl was nonssdadaiory, snd 3 wero wang
erutches foe winbedution. Two patienia tad active safection
with positive suraopenstive cuberes. Two other pativsis kel
hiskey of recont fection. No patient lud diabete

Iifecal compresssoa-distractiom cetvosysthesiv 16ch-
figue'? was sand for 3 patients, with lenpitoming peefionmad 4
the prosimal Wl ostentomy site (Fig. 2). Twa of the 1 pa-
thents underwend omeotomy for lenghemng ¥ sad |1 weoks
respectively, after the anhpodesss procedary, fooe tmspod
wiss performod m | paticol wish |45 o of bons bos m s -
focal fastoon,'” and booe iengibening was sccomplithed
through femocs) ped distal bbial osteoiommes willl siemlts-
neoes shononing across the boow defect. Thin patient wder-
went (lanned bove grafitng at the docing she (Fig 3)

T'wo gatients had positive intraoperative cultiores and ro-
corved 2 Swork counse of mtravenoss sntlinotics. The othes 2
patients Sl & recent history ol infestion that had been troated
with antisotics, and these strsoperative cultess showed 2o
bocterial prwth. They wers sot given saother counse of lntny
veoous nsinbotics (Table 1) Exiemad bone stsulation wis
wod foc all patienta, Jtwas stiwtod during (he sarly daacten
phase and continued wtil bomy healing was schieved sad
frame removal paformod. Ulksssound (Exvogen; Smith &
Nephew, Memphis, TIN) was used foe 3 patients, and capacy
tive coapling ehestrical stimulatson (EBL, Parsgppany, NJ) was
wsd fior 1. T wins o cmpieiently ) enduace bose henling
at the srthendenis siw amd wt (he lengtheniog sites in e chal.
lenging pring of patadnis

Fulll weight bearing wies encuwrsged throughout the en
ting trestmant. Afllier Trame reouval, & hoesg Jower [nbd cist win
applied. Patients were usttuceed jo e 30% partial weight
bearisg (11 the cast for the fast 2 weeks. The Jong bower lamb
o wan (hen Clanged and weight beanng os tnlemted was
allowed in the caur Sor the next 4 weeks

Cliniecal and nadiographuc parametees were sssessod. Ka-
deyruphe smciuded 31 eech sunding bipedal mdiographs for
messurement of Uimb length ducrepancy sed slipamst '
Qualizy of il wis sssessod by uning owommme scores imeasurcd
preoperatively and at the most recent follow up wxasminstion
The Madical Ouivomes Stady M-itues short-fors besdih war-
vey (5F-36) s used 10 e qualiey of life The American
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Refracture; nonunion

Poor bone stock; spot welding
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Smith & Nephew nails are not FDA cleared for this use

and Smith & Nephew does not promote this use

Antibiotic coated IM nail
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Extension from ant. bone loss is dysfunctional
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| Secondary IM nailing with antx coated rod
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What have I learned?

Soft-tissue
- Medial & lateral approaches
« Gradual shortening
- Use VAC
Knee fusion
+ 10 deg. Flexion
- 1.5 cm shortening
- One stage surgery/ avoid large spacers
- Easier with fewer revision surgeries
- IM rod 1s good when bone stock poor
- Antibiotic coated locked rod
- MIS PC plating /screws to prevent refracture



Advantages of [lizarov

Great stability from multi-planar frame

Less risk in active or h/o infection

Ability to achieve precise anatomic alignment
Adjustment of position post-operatively
Gradual compression to stimulate arthrodesis
Ability to be WBAT

Easy to remove

Simultaneous lengthening or bone transport




Discussion

Knee arthrodesis and simultaneous leg
lengthening can be done successfully
Optimize leg lengths during arthrodesis
Optimal leg alignment

Advantageous in presence or history of
infection



Summary

Main indications for knee arthrodesis is
destroyed knee joint with infection and bone
loss

[lizarov frame 1s advantageous

Fusion alone results in excessive LLD
Simultaneous lengthening can optimize LLD to
about 1.5 cm in young patient

Older patient-would use shoe lift

Equinus contracture is problem

Would lengthen distal femur ideally if possible



Knee Arthrodesis as Limb
Salvage for Complex Fallures
of Total Knee Arthroplasty

LLRS 7/21/12

Raul Kuchinad MD FRCSC, Austin T. Fragomen
MD, S.Robert Rozbruch MD
Hospital for Special Surgery

New York, NY
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Background

Patients with multiple failures of total knee
replacement (TKR) present a difficult
challenge for the limb salvage surgeon.

Multiple revisions, infection, bone loss, and
soft-tissue compromise make this a problem

Above-knee amputation (AKA) versus limb
salvage opinion is commonly sought
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The Question(s)

What i1s the outcome of knee fusion and
reconstruction in this challenging group
of patients?

What is the amount of bone loss and how
can it be handled?

What is an algorithm for treatment ?



Methods

Retrospective case series from single
surgeon

Bone loss, leg length discrepancies
(LLD), presence of infection, number of
TKR surgeries

Fusion methods, lengthening procedures
and complications were documented



Demographics

Number
of
Patients

Age
Yrs (SD)

66.9

(14.9)

Sex
Distributio
n

11M:11F

BMI
(SD)

31.4
(6.8)

| WA
Months
(Range)

42 (6-120)




Non-Lengthened Group

Primary | Single | Multiply
TKA Revision | Revised

No. of
Patients

Active 5/5
Infection




Non-Lengthened Group

Ilizarov! IM Nail Plating Hybrid? Monolateral | Addition
Frame Construct Technique Frame of Internal
Fixation

No. of
Patients

Acute 60 % 100 % 100 % 0 % 100 %
Docking

1) 2 Patients had gradual docking due to difficulty closing soft-tissue
envelope

2) Hybrid technique involved conversion from Ilizarov to IM Nail

3) Internal fixation performed at time of frame removal or after



Non-Lengthened Group

Pre-Op
Bone
Loss (cm)

Intra-Op
Bone Loss
(cm)

Pre-Op
LLD
(cm)

Post-Op
LLD
(cm)




Non-Lengthened Group

Patellectomy | EY Non-
Union

No. of 15/15 4/15 1/15

Patients

Eradication
of Infection

Successful
Limb
Salvage

Time in
Frame
(Mons)




Lengthened Group

Primary | Single | Multiply
TKA Revision | Revised

No. of
Patients

Active
Infection




Lengthened Group

Pre-Op Intra-Op Pre-Op LLD | Immediate
Bone Bone Loss (cm) Post-op
Loss (cm) (cm) LLD
(cm)

All patients in the Lengthened group treated with
multiplanar external fixation



Lengthened Group

Tibial
Lengthening | Lengthening
Only

No. of
Patients

Total Time in Final LLD
Lengthening Frame (cm)
(cm) (Mons)

6.3 13.1 . 1.6




Lengthened Group

Patellectomy

No. of
Patients

Addition of
Internal
Fixation!

Mal-
Union

Eradication | Successful
of Infection Limb
Salvage?

1) Plating/cannulated screws done prophylactically and time of frame

removal

2)Patient with amputation had acute emboli 1 year after fusion frame

removed



Algorithm for Treatment

Group Problem Fusion Option(s)

TKR with minimal bone Presence of refractory ABx coated IM Nail *,
loss infection Ilizarov Method, Hybrid
Techniques

TKR with massive bone Unable to acutely Ilizarov method with use
loss oppose bone ends of gradual shortening

TKR with wound problem Wound Closure/Soft- Ilizarov method with use

tissue Envelope of gradual shortening for
closure

TKR with proximal THR THR/Less Femur to work Ilizarov Method avoiding
with proximal prosthesis

* Smith & Nephew nails are not FDA cleared for this use
and Smith & Nephew does not promote this use




Summary

Knee arthrodesis can be successfully
accomplished as an alternative to AKA in
the multiply failed TKR patient.

Bone lengthening is effective for managing
the bone defect and the LLD 1n a younger
patient population

Bone loss and the soft-tissue envelope
dictate the knee fusion method and in some
cases more than one method is needed.



1s the lengthen

shorten

© Cannot acutely

© Goal
leg
« THR above




Can acutely shorten
Accept LLD

- Can remove nail and
lengthen with ILN in
future

* Smith & Nephew nails are not
FDA cleared for this use

and Smith & Nephew does not
promote this use




Cannot acutely

shorten

Poor bone stock
 Spot welding

- High risk of
refracture of fusion

Accept LLD
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LIMB LENGTHENING.COM

www.hss.edu/limblengthening




