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Evolution in technique

Decrease time in external fixation and rate of refracture




Evolution in approach

Go for optimal functional result




Femur and tibial osteotomy for large deformity
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Distal femur and proximal tibial osteotomy

Avoid oblique joint line

Split correction of large deformity

Plan femur and tibia independently
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Preop: severe bowleg, knee pain
Hexapod frame & intra-articular
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Rotational deformity-femur
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Femoral angles
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Proximal femur Distal femur Excessive Femoral Anteversion
Superior view Inferior view

Normal
Femoral anteversion
15 degrees (10-20 deg)

NOT COMFORTABLE

Position of the femoral head
with the foot straight.




Gantry: 0° C: 800.0, W: 2400.0
FoV: 370 mm I mWp
Slice: 1.25 mm
Pos: FFS

BONE PELVIS ~
Series: 2 v
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Image 57 of 123
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During surgery

C:32 R C:32




Procedures: |
Derotation osteotomies
-rotate knee external
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e
](21 mm [
' 735.mm '

20 y/o male with untreated congenital
short femur and fibular hemimelia
DLLD= 27mm

ILLD= 25+26=51mm

including foot

29



ost at 1651‘
- 4 S0l=, 30+50+25+160

= 265

LLD split between femur and tibia
Correct valgus in tibia
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Journal of AAOS 22023

Research Article

Treatment of Angular Deformity and Limb Length
Discrepancy With a Retrograde Femur Magnetic
Intramedullary Nail: A Fixator-assisted, Blocking
Screw Technique

un ol W0 pepe Moo

siames I

Adam D. Geffner, BS

S. Robert Rozbruch, MD ABSTRACT

Austin T. Fragomen, MD Background: Fixator-assisted nailing techniques that incorporate
magnetic internal lengthening nails (MILNs) permit acute deformity
correction and then gradual imb lengthening without needing
postoperative external fixators.
Purposes: We sought to investigate the safety and accuracy ofa
fixator-assisted, blocking screw technique using retrograde MILNs for
the correction of LLD and limb malalignment.
Methods: Forty-one patients (13 patients with genu varum and 28
patients with genu valgum) with LLD treated with fixator-assisted,
blocking screw retrograde MILN reconstruction were included.
Preoperative LLD, mechanical axis deviation, and jointorientation angles
were compared with values at the end of treatment, and bone healing
indices were calculated. Perioperative complications were tracked.
Results: Preoperatively, the mean mechanical lateral distal femoral

rsy, angle of the varus cohort was 98 + 12°, whereas the mean lateral

distal femoral angle of the valgus cohort was 82+4°. Both cohorts had
an average 3-cm LLD. 99% of the planned limb lengthening was
achieved. Final LDFAs were 91 * 6° and 89 *+ 4° in the varus and
valgus cohorts, respectively, and the limb mechanical axis angles

. Rozonch or an mmedias smiy member  WETE NOrMalized. 10 patients underwent a total of 21 retums to the

binbnd '"‘;‘:‘ggﬂmm operating room. Most commonly, this involved percutaneous injection

of a speakers’ bureau; or has made paid of bone marrow aspirate concentrate to bone regenerate exhibiting

presentatons on benal of J&J (Synhes).

JAAOS Gb Res Fev 20237 62300053 delayed union (6 patients).
Conclusions: The use of a retrograde MILN with a fixator-assisted,
blocking screw technigue is an effective means of acute deformity
correction and gradual limb lengthening through minimalincisions. The
accuracy of deformity correction relies on intraoperative execution of
the appropriate nail start site, osteotomy location, and placement of
blocking screws.

Joumal of the AAOS Global Research & Reviews® | May 2023 Vol 7,No5 | © American Academy of Orthopasdic Sugeons
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Color Snapshot
Not for diagnostic ug

Ortho Infobox
Calibration Object
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Calibrated to 25.0
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Reverse Rule of Thumbs

Thumbs= olive wire location
Blocking screw is opposite location

Strat Traum Limb Recon { ' CrossMark
DOI 10.1007/511751-016-0265-3 -

TECHNICAL REPORT

The use of blocking screws with internal lengthening nail
and reverse rule of thumb for blocking screws in limb
lengthening and deformity correction surgery

Saravanaraja .\lllthlls;llll)" - S. Robert Rozbruch? - Austin T. Fragomen®

eptember 2016
¢ is published with open access at Springerlink.com




Fixator assisted blocking screw (FABS)

C: 32767.0, W: 86535.0
PRIOR: 1 of 4

ALT

C:32767.0, W: 65635.0
PRIOR: 1 of 4

ALT

' psnl= 75+ 25+ 80
=180
10.7 and 12.5

gsphere
Calibrated to 25

HOSPITAL
\ FOR

SPECIAL

SURGERY




C:32767.0, W: 65535.0
WAL

Trajectory of nail = starting point + blocking screw

€:32767.0, W: 65535.0
oAz

7/15/2015, 1:56:22 PM

Hospital for Special Surgery 7/15/2015, 2:05:57 PM

Hospital for Special Surgery

€:32767.0, W: 65535.0
oAz

711512015, 2:57:57 PM
Hospital for Special Surgery



C: 3275,

0. w- 6'55350
PRIOR.‘ Tofg 0
Al 32767.0.W- 855:;5;‘
[ ‘10
IOR:

PR ALy
1!/1&‘?013, 10: D7’30A’V C: 327570 W 655
PRIOR: 10
4z

11182015 700748 ap

: M
11/16/2018, 10:20:31 Al

32767.0. 1 85535
PRIOR: 1of.

Adiy

1182015, 7007:40 41

HOSPITAL
OR




HOSPITAL
| FOR

SPECIAL

SURGERY

42 44%46 48 50 52 51 56

L (LN R R | o
3 45 47 49 61 63 55 67 59 &l 6

mre -

-
A

1

"_Ji




[FooT LEVELERS

E RID|
RAARATHI

ROANOKE
VA

AMERICA’S TOUGHEST

0 RACES

FOOT LEVELERS

e




2025

3 Volumes

Pediatric Deformity
Trauma

Foot and Ankle
Adult Reconstruction
Tumor

Upper Extremity

[ ) . : [)
A D
AGO
: [)
= 0
(@)
-C(
A
0
\
t )
A i |
ik ,"ug £ : \ ’
4{{\,[, {V '}._ | ;
11 (LAY ! |
(| 1R ! | b
g1 1A | | | i
‘l‘ ({1 ,Jw i ; | 47‘
T e il E
o H“v et |
(Y s |




Portable
SUPINE

AP




S

SIS 0R Ay iy .

TR T

54 56 58 60 62 64 66 68 7O 72 74 76 7
S R

..o/%‘snnm,_oqtm_..m.‘f
B it
OLG0 95 $5 26 0G Bb 91 »




S

SIS 0R Ay iy .

TR T

54 56 58 60 62 64 66 68 7O 72 74 76 7
S R

..o/%‘snnm,_oqtm_..m.‘f
B it
OLG0 95 $5 26 0G Bb 91 »




Humerus Lengthening With the PRECICE Internal
Lengthening Nail

Anton M. Kurtz, MD* a

Background: Dicformity and growh amit of the humerus @
clikiren nuymm;;the of proximal humerus frachures anc
¥ i of their trostment. A
apprimm ely $0% od'ﬂeg!m-m of the humeTus arises fam th
proximal physis, the resuliant uppar Emb-kngth dsaepancy o
be substantizl. Bendfits to kngthering the shorened arm haw
been previesly denomtrated with e we of extormal fistion
deviees. To o knowledge, o reparts have been published on th
use of intremedullary impants for this purpoe.
Methods A 15-year-okd gifl with humeral sharening scomdan

to proximal humeral growth disturbance following treatment fx
2 unicameral home cyst was restd with humeral ovieoplast)
and gradul legthening with an offlshel use of 2 fully im
plantzble motorizel intramedullary kengthening nail A varu
proximal humeral deformity and lteral starting point alowes
for avaidance of the mtator cuff insertion.

Resmlix Humeral kngthening (S cm) was achieved 2t 9 woeks
with bomy umion =t 7 months, and hardware removal =t 9%
mamths, Shoukler and d bow m otion was maintzined during anc
after treatment.

Conchwions: This is the first case mepart of humeral len gthening
using  fully impleniable matorized intramedullary lengthening
nail Although some technical lmitations remzin when com
pared with ofher methods, the procedure was well tolerztec
throughout fhe curse of trom tment.

Lewl of Evidence: Level [V—case report.

Key Words: growth armest, humerus, lengthening, intra
meéhi lary, PRECICE.

(J Pediar (rthop 2017:372296-e300)

eformity and growth amest of the humerus in chil
dren may result as sequelse of proximal humers
fractures and unicameral bone cysts, or @ complication
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Humeral Lengthening with the PRECICE Magnetic

Lengthening Nail

Ahmed L. Hammouda, MDD « Shawn . Standard. MID) - 5. Robert Rozbruch, MDD - John E. Herzenberg, MID

Recewved: 1 Seplemnber 20 16/Acoepted: 3 March 2017/ Publshed onhne: 21 Agnl 2017

& Haspital for Special Surgery 2017

Abstract Bockground: Different types of exiemal fixators
have been used for humeral lengthening with suocessful out-
comes reported in liemmre, Motonzed immamedullary (IM)
lengthening maik have been developed as an aliemative to
exiemal fixators for long bone lengthening m the lower extrom-
ity. Cheestions/Purposes: This case series om using the
new technology of IM lengthening nails for humeral lengthen-
ing. We assessed the radiological healing and fimctional out-
comes after using the PRECICE IM nail for humeral
lengthening. Methtods: This multicenter retrospective study
included a total of stc humen in five patients (mean age was
2 years) that underwent lengthening with the magnetic M
PRECICE mail in two centers i the USA. The etiology was
bumeral growth amest post-bone oyst (two scgments), post-
septic growth amest (two scgments), and multiple herod tary
exostoss (bilateral scgments n one patient). The outcomes

Level of Evidence: Level IV

Study pertormed st Sma Hospital of Baltmmorne, Baltimone, MD, LISA,
znd Hospital for Shecial Sumery, Mew York, N, LISA.

Eledtronic material The onlme version o #os arbicke
(101007511 420001 T-9552-x) omiams supplemenary maderal,

el als e o oM Bl o g ol oot L o

measured were the kength achieved, distraction index (IDI; the
length achieved in mm divided by the dumation of kengthening
m days), conapbidation mdex (CL; number of days from surgery
until consolidation divided by the length of the regenerate
am}, complications encoumtered, and fimctional outcomes
{shoulder and ehow mange of motion, the upper extremity

Resudts: The mean follow-up period was 1.8 years (0.9
24 yeam). All segments achieved the goal of kengthening; the
mean was 3.1 om (4.5 to 5.8 cm). Mean D was 0.7 mm/day
(0.5 w0 0.8). Mean CI was 36 daysicm (25 to 45 days'em). Mo
comip hications wers observed. At the last follow-up, all patients
maintaned ther ive mnge of motion (ROM) except
one patent had reduced shoulder ROM. CuckDASH scome
and upper extremity fimctional index showed postoperative
mmprovement compared to the preoperativ e scons. Conclision:

i Nk can EE1 =) e
lengthening . Spec ifically, the PRECHCE nail has accuratk con-

trol owver the lengthening process.

Keywords humens- miramedullary -leng themng -
PRECICE nail




reop, etiology bone cyst
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Review Aiticle
Ankle Distraction Arthroplasty:

Indications, Technique, and
Outcomes

Abstract

Arkle distraction is an aternative to ankle arthrodesis or total ankle
arthroplasty in younger patients with arthitis. Ankle distraction
involves the use of external fixation to mechanically unload the ankle
joint, which allows for stable, congruent range of motion in the setting
of decreased mechanical loading, potentially promoting cartilage
repair. Adjunct surgical procedures are frequently done to address
lower-extremity malalignment, ankle equinus contractures, and
impinging tibiotalar osteophytes. Patients can bear full weight during
the treatment course. The distraction frame frequently uses a hinge,
and patients are encouraged to do daily range-of-motion exercises.
Although the initial goal of the procedure is to delay arthrodesis, many
patients achieve lasting clinical benefits, obwviating the need for total
ankle arthroplasty orfusion. Complications associated with external
fixation are common, and patients should be counseled that clinical
improvements occur slowly and often are not achieved until at least 1
year after frame removal.

nkle osteoarthriti ambulation do
T. A dll:'ﬁ not

however, is use in

a progressive cond

slafond fracures, b
anl\lr fractures, recurrent ankle insta-
and neuropathy.!-3 lt-.u:r

l—.alwnt-‘ may be

l'f'j_.';cmra trve
ton of the

a n-r-;,all.c effect on qualit external fixator is used to mechan-

measures that is comparable to that  ically unload the ankle to relieve
of hip and knee arthritis.! The
malru.‘ta of Hurm;al treatment  of
advanced ankle arthritis has tradi- ig "
I:u.-nalll, incloded ankle arthrodesis or surgeon should l'.-_- aware of this
total ankle al‘thr{:npl:l}il‘:,' (T#
Ankle arthrodesis reliably

eserve ROM, and pl:-trntiall:,'

well as i
nitcomes, and potential
s for ankle arthritis,
motion, increased stress at adjacent  Recent short and intermediate-term
joints that leads to degeneration, and  evidence s that distraction
increased energy expenditare with arl:hmplahl

reatment

pain relief. However,
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1. Cartilage Regeneration
2. Subchondral bone
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Ankle Distraction Arthroplasty for Ankle Osteoarthritis: A

Survival Analysis

Stephen Greenfield*, Kelsey M Matta?, Thomas H McCoy>, S Robert Rozbruch?, Austin Fragomen®

ABSTRACT

Alm: The treatment algorithm for end-stage ankle arthritis is imperfect. Young or active patients are challenging to treat as fusion and
replacement carry predictable consequences. Ankle distraction arthroplasty is a less commonly utilized surgical procedure for the treatment
of osteoarthritis of the ankle. The purpose of this study was to report intermediate-term survival of ankle distraction and to identify factors
associated with earlier time to failure.

Materlals and methods: A single-centre, multi-surgeon cohort of 258 cases of ankle arthritis, treated with ankle distraction or ankle distraction
with supramalleolar osteotomy (SMO), was identified. Patients were contacted by phone to determine the status of the ankle (natural vs fused/
replaced). Data were collected through chart review. This included patient demographics, medical comorbidities, surgical procedure, and X-ray
characteristics including pattern and severity. A Cox regression model was used to determine factors associated with failure during 10 years of
follow-up. Risk factors were analysed as hazard ratios (HRs) and 95% confidence intervals (Cls). Time to failure was illustrated with Kaplan-Meier
(KM) curves.

Results: In total, 144 cases were successfully contacted with median follow-up of 4.57 years. In total, 16.7% of ankles failed (24/144). The 5-year
survival was 84% (95% Cl: 78-91%). In adjusted Cox regression, female sex (HR = 2.68, p = 0.049) and avascular necrosis (AVN) of the talus (HR =
3.77, p = 0.041) were significantly associated with failure risk.

Concluslon: Avascular necrosis of the talus and male/female gender differences in survival were found to be significant. Our experience shows
that ankle distraction is a valid and effective operation for the treatment of end-stage ankle arthritis.

Clinical significance: This work is clinically significant in that it demonstrates excellent intermediate-term survival data for hinged ankle
distraction for treatment of osteoarthritis of the ankle. Additionally, it evaluated patient and disease characteristics allowing improved patient
counselling with regard to survival longevity.

Level of evidence: IV cohort study.

Keywords: Ankle arthritis, Ankle distraction arthroplasty, Arthrodiastasis, Avascular necrosis, External fixation.

Strategies in Trauma and Limb Reconstruction (2019): 10.5005/jp-journals-10080-1429

INTRODUCTIO_N : _ i 'Department of Orthopaedic Surgery, Foot and Ankle and Limb
Ankle osteoarthritis is a debilitating condition often due to  Deformity and Reconstructive Surgery, Orthoindy Hospital,
chronic instability or periarticular trauma affecting a wide age Indianapolis, Indiana, USA

range. Treatment options for ankle arthritis are expanding. Ankle ’Department of Orthopaedic Surgery, Geisinger Commonwealth
replacement has joined the historic gold standard of fusion as an  school of Medicine, Scranton, Pennsylvania, USA

accepted treatment og)tion for some patients. As the ?atural history 3Department of Orthopaedic Surgery, Harvard Medical School, Center
Qf Iong-term fl_15'°n5 Aand subsequept challenges” has become  for Quantitative Health, Massachusetts General Hospital and Harvard
increasingly evident, improvements in technology and surgeon  Medical School, Boston, Massachusetts, USA

comfort have increased making ankle replacement gain popularity. 5Department of Orthopaedic Surgery, The Hospital for Special

However, the latest generation of bone sparing ankle replacements, Surgery, Weill Medical College of Comell University, New York,
being championed for younger patients, isless than Syearsoldwith  ysa
. va AT Q44 - s .t . av . QIR -



Ankle Distraction Survival Analysis

30% at /7 years

Figs 2A to D: Preoperative and 2-year postoperative X-rays: (A) Preoperative mortise X-ray categorized as “neutral”grade Ii; (B) Preoperative lateral

X-ray categorized as “concentric” grade II; (C) Two-year postoperative mortise X-ray; (D) Two-year postoperative lateral X-ray. There is a modest
increase in joint space noted on the postoperative images
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Figs 4A to D: Kaplan-Meier curve of 10-year ankle survival stratified by (A) Sex (p = 0.049); (B) Radiographic AVN status (p = 0.041); (C) Deformity
requiring SMO (p = 0.054); (D) Maximum arthritis severity on X-ray (p = 0.085)
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Background  Limb salvage i the presence of posiirau-
matic tilal bone loss can be amplished usdng the
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fixator but introduces concerns ahoul eross-contamination
from the additional open procedwre and maintenance of
hime regenerate stabdbiy.

Cue dionsfpurperes Aming patients deemed eligible for
inegrated fixation, we wught o determine: (1) Does
integrated fixaton de the time in the exemnal fixioe?
(2) s there a difference i the raie of complications
between the wo groumw? (3) Are there differences in
functional and radiographic reals between inkegraed
fixation and the iraditonal Hzanw approach of exiemal
fixation alone?

Metheds  Between January 2006 and December 20012, we
treated 58 patents (58 ubiae) with postraumatic dhial
hme loss wing the Dizamov medod. OF those, 30 patients
(529%) were weated with the “classie technique™ (exiemal
fixator alone) and 28 (48%) were treaied with the “inle-
grated technique” (& combination of an extenal fizaior and
plating of insemion of an intramedullary nal). During that
period, the general indications for use of the inkegraed
technique were cloded physes, no active infection, and a
healed soft teae emvelope ed st the mtended inkemal
fination sie; the remainder of the patients wene ireaked with
the clasde echnque. Followup on 30 (100%) and 28
(1{FE) patients in the clasic and integratesd techniques,
respective ly, was achieved af 8 minimum of 1 year (mean,
3 years: range, 1-8 years) Adverse evenls were neposed
& problems, obatscles, and complications aceonding i the
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Research Article

Plate-assisted Bone Segment
Transport With Motorized
Lengthening Nails and Locking
Plates: A Technique to Treat
Femoral and Tibial Bone Defects

Ulrik Kiihler Olesen, MD
Tobias Nygaard, MD
Daniel E. Prince, MD, MPH
Matthew P. Gardner, MD
Upender Martin Singh, MD

Martin A. McNally, MB, BCh,
MD, FRCS (Orth)

Comnor J. Green, MB, BC, BAO,
MSc, MCh, FRCSI

John E. Herzenberg, MD, FRCSC
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Abstract
Background: This article describes a new bone transport
technique for femoral and tibial bone defects using lengthening
nails combined with locking plates. We term it plate-assisted bone
segment transport (PABST).
Methods: Nine patients with five femoral and four tibial bone
defects from open fracts malignancis between
2016 and 2018. Mean femoral defect length was 9.3 cm (range 7 to
11.5). Mean tibial defect was 8.9 cm (range 4.8 to 15). The patients
were evaluated for time to weight bearing, consolidation index,
mechanical axis deviation, and limb length discrepancy.
Results: Seven of nine patients have fully consolidated. The mean
consolidation time was 6.6 months. The consolidation index was
0.9 (femur) and 1.26 (tibia) mo/cm. Two patients required
supplementary lengthening. One patient had mild varus, one mild
valgus; the remainder had a normal mechanical axis. Limb length
discrepancy remained acceptable in all patients. The main

1S were ification, delayed healing, and
reduced knee motion.

JAAQS Giob Res Rev 2019;3:e064
DOI: 10,5435/
JAAOSGlobal-D-19-00064
Copyright & 2019 The Authors.
Published by Wolters Kluwer Health,
Inc. on behalf of the American
Academy of Orthopaedic Surgeons.

Ci ion: Bone transport with lengthening nails and locking
plates is an effective and patient-friendly way of treating bone
defects, eliminating the adverse effects of external fixation and
reducing treatment time. The plate provides stability during
transport and docking; it can address concomitant fractures and
facilitates acute shortenings.

Osteotomy External fixation Bone segment Bone graft
completed removed. transported applied

Regenerate 4
bone growth |

Nail tip reaches
to within 1 cm Bone
of bone defect. docking

complete
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ABSTRACT
Introduction: Lower limb amputations hawe
detrimental influences on the quality of life, function
and body image of the affected patients. Following
amputation, prolonged rehabilitation is required for
patients to be fitted with traditional Socket prostheses.
and many patients experience symptomatic socket-
residuum interface problems which lead to educed
prosthetic use and quality of life. Osseointegration has
recently emerged as a novel approach for the
reconstruction of amputated limbs, which oercomes
many of the socket-related problems by directly
attaching the prosthesis to the skeletal resicuum. To
date, the vast majority of osseointegration procedures
worldwide have been performed in 2 stages, which
require at least 4 months and up to 18 morths for the
completion of reconstruction and rehabilitation from
the time of the initial surgery. The current prospective
cohort study evaluates the safety and efficacy of a
single-stage osseointegration procedure performed
under the Osseointegration Group of Australia
Accelerated Protocol-2 (OGAAP-2), which dramatically
reduces the time of recovery to ~3-6 weeks.
Methods and analysis: The inclusion criteria for
osseointegrated reconstruction under the OGAAP-2
procedure are age over 18 years, unilateral transfemoral
amputation and experiencing problems or dfficulties in
using socket prostheses. All patients receive
osseointegrated implants which are press-fiited into
the rsidual bone. Functional and quality-ofife

it ded preoperatively and at

u This study is the first study to describe, s well
as report on the safety and efficacy of, a single-
stage procedure for the osseointegrated mcon-
struction of amputated limbs. This study may
therefore have significant influence on the stand-
ard of treatment for patients with lower limb
amputations  undergoing  osseointegration
surgery, and reverse the concept that a two-
stage procedure is required.

This study has a mlatively large sample size of
105 patients, which sembles one of the largest
patient cohorts among studies published to date
reporting on the outcomes of osseointegrated
reconstruction of amputated imbs.

This study does not directly compare the out-
comes of using osseointegrated prostheses to
the outcomes of using socket prostheses as the
traditional method of treating patients with lower
limb amputations.

This study has a relatively short follow-up period
of 2 years, which does not allow the examination
of longer term outcomes and risk of adverse
events.

be disseminated by publications in peer-reviewed
academic journals and presentations at relevant clinical
and orthopaedic conferences.

sseointegration

JBEJS

OPEN ACCESS

Early Experience with Femoral and Tibial
Bone-Anchored Osseointegration Prostheses

Taylor J. Reif, MD, Nathan Khabyeh-Hasbani, BS, Kayla M. Jaime, MS, Gerard A. Sheridan, MCh, FRCS,
David M. Otterburn, MD, FACS, and S. Robert Rozbruch, MD, FAAOS

Investigation performed at the Hospital for Special Surgery, New York, NY

Background: The use of bone-anchored osseointegration implants for amputation reconstruction continues to expand
throughout the world. Benefits are thought to include the elimination of socket-related problems and improved control and
proprioception of the prosthetic limb. Reported outcomes have been positive, but skepticism remains with regard to the
risk of infection and implant failure. Further results from early adopters are therefore needed prior to widespread
acceptance and regulatory approval.

Methods: A retrospective review of the first 31 consecutive patients who underwent implantation of a pressit os-
seointegration implant of the femur or tibia with follow-up of at least 6 months was performed. The primary outcome was
the patient-reported Questionnaire for persons with a Transfemoral Amputation (Q-TFA) measured preoperatively and 6 to
12 months postoperatively. Patient-Reported Outcomes Measurement Information System (PROMIS) and Limb Deformity-
Scoliosis Research Society (LD-SRS) scores, 2-minute and 6-minute walk tests, and complications were also recorded.

Results: In this study, 18 femoral reconstructions and 13 tibial reconstructions were performed, with a mean follow-up (and
standard deviation) of 21.1 + 9.2 months. Twenty-eight reconstructions were single-stage implantations. All Q-TFA domains
improved significantly (p < 0.001) from preoperatively to postoperatively, including the global score (25.0 + 17.4 to 81.2 +
17.6 points), prosthetic use (50.2 + 39.9 to 91.2 + 18.7 points), prosthetic mobility (49.7 + 26.9to 81.4 + 21.5 points), and
prosthetic problems (46.4 + 17.5 to 9.1 + 6.6 points). The overall and functional outcome domains of the PROMIS and LD-SRS
and the 2-minute walk test (243 + 107 to 369 + 151 ft [74 + 33 to 112 + 46 m}; p = 0.022) and 6-minute walk test (609 +
32310 1,054 + 555 ft [186 + 98 to 321 + 169 m]; p = 0.016) also improved significantly. Serious adverse events included 2
periprosthetic hip fractures, 1 explantation for septic loosening, and 1 explantation for aseptic loosening, with an overall
implant retention of 93%. The most common complication was low-grade, softtissue infection requiring oral antibiotics.

Conclusions: Similar to the early experience of other international centers, osseointegration implants improved the
overall and functional experience of patients compared with socket prosthetics. Complications were present but man-
ageable and were not a deterrent to ongoing support of the technology.

Level of Evidence: Therapeutic Level IV. See Instructions for Authors for a complete description of levels of evidence.
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Emily preop
extremely short femur
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Preop = 1.5 years postop
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Jesse F., 33 y/o male




8 year follow-up
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Planning and Prep
of tibia

Percutaneous approach
— No need for removal bone
— Bone right under skin
— Do not anticipate soft tissue impingement

Funnel shaped with bottle neck
20 x 130 planned
Distal 2 cm is diaphyseal
* Reaming important
 Stability relies on diaphyseal fit
More proximal tibia is wide
* Impaction important

 Stability in metaphyseal bone relies on
bone impaction
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This Photo by Unknown Author is licensed under CC BY-SA

Change is the law of life.
And those who only
look to the past or
present are certain to
miss the future

Change is inevitable.
Progress is optional

* John Maxwell
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