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mva  Prognosis Associated with Bronchiolitis Obliterans Syndrome Compared

Lung Diseasa
& Transplant
Program

to Chronic Allograft Dysfunction Following Lung Transplantation
James P. Woodrow?, MD; Oksana A. Shlobin2, MD; Steven D. Nathan2, MD

"Pulmonary & Critical Care Medicine, Walter Reed Army Medical Center, Washington DC
2] ung Transplant Program, Inova Fairfax Hospital, Falls Church, VA

INTRODUCTION
* Lung transplantation may be complicated by chronic allograit
dysfunclion (CAD).

= One form of CAD is chronic which is

manifest pathologically as Bronchiolitis Obliterans (BO)
* Bronchiolitis Obliterans Syndrome (BO3) is the physiologic

permanent = 2% decline in FEV, without evidence of an
underlying cause such as a concomitant restrictivelinfilirative
Process.

= B0S portends a poor a prognosis but it is unknown whether
the prognosis differs befween patients with BOS and other
fiorms of CAD.

= This study aims o compare these two groups with respect to
mertality, lung function, and spirometric patterns.

Baseline Characieristics

CAD - N5

Fyulue

Age i 523
Mlnke Ciender - Z%) 21 (47%%)
IPL [A5%) 19 (4295
Sarcoid ) 4 ()
COPDy (35%) 10 (22%:)
Singhe Lang (d0%E)h 19 (E7 %)

Diougihlr Lung 10 ( 30%5 B 1094

METHODS

= Single center refrospective review of all lung tansplant
recipients over a 12 year period.
» Abstracted variables include FVC, FEV,, chest imaging. and
all cause mortality. Spirometry data was collected from
baseline, 3 & & months post transplant, and the last recorded
pulmonary function test.

= CAD was broadly defined by a permanent = 20% decline in
post transplant baseline.

= First available chest imaging following CAD diagnosis was
reviewed for the presence of allograft plesroparenchymal
il

= Patienks with radiographically clear chest imaging were
labeled as BOS. All others were labeled CAD, Non-Specific
[CAD-NS).

= Groups were compared with respect to moriality, decline in

FEV;. and FV'C decrement at diagnosis.

Ve luifig e

= We found no difference in mortality or

Results
= Af baseline we found no difference bebween groups with
to demographics, type of lung fransplant, or

mlgmm.

dechine in
FEV; between patients with BOS and those other non-
specihc forms of CAD.

= At the time of CAD diagnosis, the decline in FV'C
from Fﬁthﬁ-ﬂiﬂ:hﬁdiﬂ!iﬁﬂ- between groups.

» The proportion of patients with a = 20% decline in FVC at
diagnoses was also similar between groups.

Conclusion
= CAD which does not conform to the sinict enteria of BOS is
not uncommon in lung transplant recipients.

1 * The presence or absence of a radiographically defined

concument resiriciive process in | transplant patients

miﬂhe:ismmdhgrmrrh:um

= i infiltrates! restriction
chronic rejection or a distinct
injury.

= Whether pathologic BO accompanies radiographic infillrates
in pafients with CAD remains to be determined.
Elﬂishlgi rigorous diagnosis of BOS by nuling out a
concurrent restrictivelinfilirative process does not appear fo
add any prognostic information to patients already meeting
criteria for CAD.

be a forme fruste of
of allograft
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Functional Pathway Mapping of Human Glioblastoma Multiforme (GBM) or WHO Grade IV

Astrocytoma and Brain Metastases for Patient Tailored Therapy

M. KHALIL!-. J. Wulfkuhle?, H. Fillmore®, J. Deng?, L. Liotta’, E. Petricoin?, J. Watson!*, W. Broaddus®
IDepartment of Neurosciences, Inova Fairfax Hospital, Fairfax VA: 2Center for Applied Proteomics and Molecular Medicine, George Mason University, Manassas, VA
3Department of Neurosurgery. Virginia Commeonwealth University, Richmond. VA; *Virginia Commeonwealth University/Inova Campus, Falls Church, VA

Abstract
Backeroand: Genome scanning anatysis of boman slioblastema
nmlriforme (GBM) has suzzested thar this form of cancer iz a
protein pathway disease. Since zenomic analysis cannod dnecr.l'f
predict protein activarion, anakysis ut']nmmpar.hﬁm aﬂ:wan.ecnh

Methods: Twelve tumers wers inciuded in thes study: 10 GEM: (9
primary, ] recument) and three brain metastases (2 breast and 1
hng henmcmppuhmweum&mﬁudﬁwzm
mmmwﬁacmmmﬂm Protein
pathway mappins was performed usme Feverse Phase Protein
M].l:rm M&‘Mﬁemuf&.kﬁm
Prot=ins was quantdtarively measured ar once. Unsupervised and
aupervisad analtysis was used o explore pathmay acthvatian

Results: Unsupervised hiemnchical chistering of all nimaors in the
iﬂa:niﬁaddisdn:tpmhwrfmhseﬁ The thres metastanc tumors

chistered sepamrsty and disdncthy from the GRM: The GBM
specimens chastered according to patimay actovity. Statistical
malysis demorstrated simificant comelations between certam.
phosphorylated endpmnude'buadmﬂm’aﬂllmnal

of cofilin (53) was assocated with shorter sumvival

time, while Starl (¥701) and She (¥317) phosphorylation were both
positively correlated with longer overall survival.

Condusions: This snudy represenes the most comprehensive
proteonmic anabysis of iman GBM padway mappine to date. Since
ceriain pathwvay biomarkers are themselves being argeted by omrent
imvestigational themapiss, ﬂleahﬂn'fmmﬂppaﬂma‘vammmanﬂ
identify critical padwry biomarkers can lead wo rargeted thempentics
‘ailored to each patient's numor. The abikity to segregacs short fom
lome-term survivers accerding i profein pathway activation is

Methods

Fnma

A parient’s bmps‘f:am]]leusu]rmadmlmmhu]mzelbof
imferest undar direct visualizarion.

The mimrodissected cells are hysed in a buffer and rendared suimble
fior i protein pathaay analysis using the Reverss
Phase Proszin Amay (FFMA) platform.

Cialhilar kysates are printed (spotmed) onto a migocelhilese coated
slide using a robotic amayer.

Slides are incubated with a spedfic, validaed antibody followed
by an anplification and defection s=p.

Spof infensifes are caloulated for farther data anatysiz conpared to
conmols andior calibrters that are printed on the same slide.
Arrays were scammed for spot mbensity and data was pommalized for

each sanple and used o Explmepmrmamim

Other statistical analyses demonsirated significant commelations
‘betwesn certain phesphorylared endpoénts detected and overall
patisnt survival

Elane @t psis

Introduction

=Cument cancer therapy is direced to smele fargets while also
being largely pon-specific from a meleoular perspective. Past
efforts have focused on using gene mansoipt analysis and
Eenome-wids nEmarional scarming W umoover dnae argets and
patient selacton for beter response. However, since ansoripdon
exprassion rarely comelares with provein expression, and even less
mmﬂpﬂammmmgphnqphﬂfm
that drive simaling. in the near fahre, direct fimctional

pattrwany mformation could be a more optimal biomarksr

=We used a direct approach to elocidate activated profein
sigmaling natwarks that would allow for the development of
fimctional ﬂglnhnzmapsﬁw{}-ﬁcms. even at the level of
the indivadual patient

=Direct finciional pathway mappins of activated proein networks
using Feverse Phase Protein Microarmays, could imoover neww
patwary biomarkers that can be used for patient smatificadon and
developing melacularly fargetsd thempentics.

Tumor Study Set

Results
Phosphorylation activation state of §7 key signaling proteins
kpown i be imrolved m fumorniz=nesis and GEM activation, were
determined by BPMA
The resulrs are shown in an activation map (below, Figmare 1),
which reveals chistering of EGFE., IGFF, AET and mTOFR.

networks for GBMs .and HEFR? pathwary activation for cos of the

[TTIsTTTe T

Figure I: A heamap g}enmmedh a hierarchical chister

mmalyzis of from B GHM=(E M3-M7 Mo
M17),1 recumment GEM (ME) and 3 metastasis [2 from breast

(M2 ET) and 2 from hmg (M1]] was used for refersnce

The patient fomor samples are shown on the vertical axs while

the phosphoproteins of mierest are shown on the horizontal axis.

The colors shown represent relative protem level Fed

p— - e — 3 high levels, black cormesponds to infermediate, and
Idemner n:','..-- ?.;:;_ T ereen indicares a low level relative to other samples.
an [ 197 L B — -
s Raalicsayen e meiry Apidynn of Cafilin 51 By Gisip Fi - Amabysicaf
ar 4 1453 Brewl | Chemothersgy, lated Cofilin
Metwsais | Wile Bain b {53) by highsr or hower
— iw . ‘I.III.'"I'.‘n‘.IJmTF“] @m
ET™) 5l a1 GEM r}:-.l.m&:l:v- - : m::dmmuf
FT7] = an e Tuutman v . ‘Caflin in the tamar
Melosios i e - sanmples is associaed with
s u 150 GEM e lowver survi
C
18 ™ 122 GEM Fuaalicitene Woslmyleiol FERFLYIN
7 = 1 GEM | Radictherigs
Che vt hesigry "
ETT) 247 = ” Froure 3 Amalysizaf £ . .
G * (I STATI (Tyron)
) GEM TS — phesphorylation versus E
= sumvival time STATI ; & .
) 3 GEM Vo wditoml ||| phesphorylation was G
L positvely comelansd
. 64 pre GEM | Rsdiccherigy with lanzer averall £
Crenetbeap (| opvival (1= 0.738).
iz 51 Alive GEM | Rsdiccherigy
C

Tidble ahereiny sample Adeniifiers andd sme =lmi! dets of e pafients

el miina)
e e

Discussion

FPMA i= a manre analytical method we onzinaded for broad-
scale muitiplexed pathway activation mappine. (uanisatve
measurements of the actvation of key signaling pathways
(modas) within clinical samples can sarve s a basis for patient
milored thempy since these pathvway malyies are the dus
targets themsehves. Undersandine which pathmays are
activared and “in use” within the romar for each paren: will
be critical for persomalizatan of therapy. Moleoilar aalysis
of highly azsreszive gliomas (GBM). as well 25 brain Emor
metastsis has never before been performed nsimg these
pathway mapping tools. Pathway adivation mapping revealsd
chustering of EGEF., IGFE, AKT and mTOF. netwarks for
GEMs. Brain metastazes Som breast and hong cancers appear
distinct from GBM signaling i this stody, indicating potential

In s study, we determned that increased levels of
phospharylated Cofilin (Ser3) were comelated with shomer
amvival while moreased levels of phosphorylated STATL
(Tyr701) were cormelated with longer avival. Cofilin i= a
widely dismibated intracelhilar acin-modulabdne protein thar,
vﬂl.en]lhﬁphurfhadut'ia’i inhibifs ifs actin

activiry. More ecent evidence aupporns a
rale of Cofilin in polymerizing actin, which influences the
direction of cel]l mipraton, potentially increasing hmwor
metastanc potental STAT gene expression is mereased in
oy bomean camcers.  STATL, a mansariprion factor, cam be
mdmdnpuma]bmam:sur. since if plays an
imporiamt role m srowth amest and in promoting apoptosis. In
this instance, STAT] findings appear to support a role for
increazed phospharylation levels as predicting better patent
ULCOmE.

Conclusions
}I]l.ﬂdmu.ﬁ.l:mm of =|gna]mg acm-'anm apE fmm

ﬁaasn.l:tln'_ruf'ltem amnhlradm‘ﬂlmmmmm
‘broad-scale pathovay activation pormaits for GEM and brain
mEsmEis
P-Dm'md'fwhﬂz!mhmvm TeprEsents the
mast capprehensive protein sienal pathavay activation
‘mapping ever performed for brain mmers and metsatic
lestoms.

e Actvaton of EGFE, IGFR, AFT-mTOR. signaling
muﬂssappearwmd!pm a majorsty of our GBM stady

}A.:mm poriraits of bain metasiasss appear distincg
from GEM.

+Specific pathway adtivation markers appear to comelate
with survaval
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Investigating the Fatigue Mechanism of Locked Plate Fixation of
Proximal Humeral Fractures Using Acoustic Emission Technique

o

INOVA REGIONA
) CEhTEIl

BACKGROUND

Prosimal humeral frechure is a common bone fracture in
Mmmmmmdmm

bone amnd eventually coalesce into fimal failure. F'n=_-.ru:u.|s
research has mainly used interfragmentary rotation and
displacement to investigate the fatigue mechanism of the
fization [1. 2], but none of themn can detect the
progression of bone crack activities that better indicate
the procedure and causes of the fatigue failure.

OBJECTIVES

Iin this study we used acoustic emission [(AE) technigue
[3] o monitor the micrmoerack activities n the entire
fatiguwe procedure of the prosimal humeral frectures fiosed
with the locked plate. We anticipated that AE technigque
can betier reveal the failure mechanism of the humeral
fracture fixation than the taditional mechanical tesis.

MATERIAL & METHODS

Ten humeri [5 matched pairs) were harvested. Prosdamal
humeral fracture was created and fived with a PERI-
LOCE locked plate system (Smith & Mephew Inc.
Memphis, TH).

The specamens were subjected o cyclic compressive load
of 500 M (100 N) at 2 Hz fior 15,000 cycles, or untill gross
failure when the actuaior displacerment reached 200 mm.

T piezpelectric AE sensors (PAC, Princeton Junction, M)
were glued onto the specimen to detect AE microcracks.
T}pelrrﬂurad(unsmﬁEEgIﬂ]{:ﬂ.;ﬂ:edhyfu:m’
IMONE: SENSINS, it was locatable in 30. Type |
microcrack (sensor number < 4) was unlocatable.

The locations, amplitude and numbers: of Type | and 11
mmdtsm mmdmume

Fig. 1 Mechanical testing setup (left) and AE sensors (nghi).

1 Jeff Schulman; ! Robert Hymes; 2 Michael Weiler; ' Mark Theiss; *1 Jihui Li
1 Dept. of Orthopaedics, Inova Fairfax Hospital, Falls Church, VA
— 2 Dept. of Biomedical Engineering, Georgia Institute of Technology., Atlanta, GA

RESULTS

- Based on the failure cydes (Table 1), the specimens could be
divided imbo three groups: the: first incuded 3 and 3R, failed
im less than 1,000 cycles. The second group had 1L, 21, 1R,
2R and 4R, failed in less than 6,000 cycles. The third group
had 4, 51 and 51, surnvived or failled around 15,000 cycles.
Figure 2 indicated the displacemenis of actuator along fatigue
of three samples from the three groups. The numibers of both
Type | & Il AE microcracks showed similar trend (Fig.3).
The locations of Type | microcracks showed 10, 1R had low
amplitude micmocracks acocumulated armund the middle and fip
area of the screws until failure (Fig. 4A) Damage in botih
ypes was found jumping among screws ina spread patbermn.
2R, 3L, 4R, 5L. 5R had few microcracks that was randonmiby
diistribuied at the middle area (Fig. 48).. 2L, 3R and 4 had
high amplitude microcracks accumulated at the plate screw
imterface area at first and lower amplitude microcracks at the
mididle and fip area (Fig. 4C and D).

Table 1. The resulis of mechanical and AE testing.

Specimen | 1L | 2L

41,

i

IR

3B

48

SR

Cyde Mo | 3118 | 5740

1451

IS8T

2014

165

3355

15000

Disp. (x| 20 | 20

o]

]

20

132

763

TypellNo. | 99

51

9

108

4

17

| Type I Wo. | 2010 1817

Jog

1065

23

1150

10

104

Note: Disp. is acauror diplocemes Cycle Mo, i finure oycle momnber.

= = KN H
ih O th

Dot | n

T | Masass

Fig-3. Mumber of Type | (red) and Il (biwe) microcracks of
specimens 21, 3R and SR
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Fig.4. locations of Type | microcracks in 1L (A), SR (B) and
2L (T shows the first 1000 cycles, D shbaars the entire test).
Color legend shows the amplitude range of the microcracies.

DISCUSSION

The distribution and progression of the Type | microcracks
showed that the damage in some failed specimens started
from the screw-plate interface area, wihich is thougiht to
have ooourmed in the ocal corfical bones. This

that cortical bones may be the first bamier to the failure:
and despite the increased strength of locking plate
constructs, the point of failure still starts from the cortical
bomne. Duning the final failure perod most microcracks
occumed at the middle and fip area of the screws,
suggested that the screw-cancellous bone interfaces is the
final bamier. Amy measure that can strengtien the
interfaces, such as increasing the screw length, may
improwve the fatigue performances. The Imitation of this
shudy was the calculated locations of Type | microcracks
were not very accurate due to the small size of the
specimen and high welocty of AE signals [3]. As a result
we were unable to comelate a Type | microcrack to a
specific screw and identify its mole in the fatigue failure of
the humeral fracture fixation.

REFERENCES
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Biomechanical Comparison of Two Ludloff Metatarsal Osteotomy
Fixations: Compression Screws vs. Locking Plate

INOVA
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BACKGROUND

Ludicff osteciony foaton with compression screws has
been widely used in the treatment of Hallux: Walgus
deformities [1. 2] Genemally six wesks of non-weight-
bearing is required postoperatively to allow bony unicn.
Besides the significant inconvenience due o non—weighit-
bearing, noncompliance may induce malunion, Nonumion
and loss of comeciion, indicating screw faation is not
strong enougih for early weight-bearing. This scenario is
worse wihen patients have poor bone quality [3]- The

locking plate = a relatively new fomation method and s
beliewved to hawve better mechanical stability with a potential
of earty weight-bearing and less comelation with bone
guality. Howevwer, there is no study proving its advantages

owver the screw fixation.

OBJECTIVES

In this shudy, we investigated the biomechanical properties
of a locking plate fixation and & compression screw fivsation.
The hypotheses were: 1. locking plate fixation s mone
mechanically stable than screw focation; 2. locking plate
fixation comelates kess to bone mineral density (BMD) than
screw fixation.

MATERIAL & METHODS

Eight pairs of metatarsals were harvested and scanned
using dual x-ray absorbitometry (DEXA) to quantify BMD.

The proximal metatarsals were poited imto PWE tubes usimg
resin, then the Ludlcff ostectonmy wes: created.

One metatarsal from each pair was randomily selected and

The specimens were fized onto a MTS machine with the
metatarsal angled 15 degrees plantareard (Fig. 1) The
distal end of each specimen was subjected to cyclical
compressive loading (D o 70 M) at 0.5 Hz for 1,000 cycles
or untill gnoss faillure. The specimens that sundsed wers
further koaded until failure. Paired t-tests were used to
compare the mechanical stability (by mean of fatigue
cycles) of the compression screws and the lockang plate.
Pearson fests were performed to examine the cormelation
betwesn BMD and fatigue cycles of the two fixations.

Four acoustic emission (AE) sensors werne attached to the:
metatarsals to defect the elastic wave signals emitted from
microcracks (small fraciures) that occumed durning the
failure process. The time, number and linear kocation of the
microcracks were determined to indicate the severity and
progression of the fatigee damages in the fixations (4]

1Steven K Neufeld MD.;

Figure: 1: Enq:lmrrenld El.pﬂ]fn.rﬁEsa‘lsus
attached on the specimen surface.

Table 1. Results of mechanical testing

(pfou)
0578

0457
0577
0507
0454
0343

ammmmmii

| e 2 2 22 2 2

BB o o R

Proximal
metatarsal

Fig 2_ Ac Microcrack mumber [ axds) vs_ tirme [ 2ds, in seconds)
of a screw specinen. Blue fine and red line represent e

micoorack progression in the prooamal and distal metatarsal
Microcracks' linear locations {color dois) on fhe proximal (top) and
disial (botiom) metatarsal of screw (B) and plate (C) specmens.

2 Michael Weiler; *2 Jihui Li Ph.D
1 The Orthopaedic Foot & Ankle Center, Arlington, VA
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RESULTS

= Fowr locking plate specimens and two screw specamens

survived 1,000 cycles of faligue testimg. The awerage
failure cyce of locking plate was 744, that of screw
specimens was 338 (Table 1) The mechanical stability of
plate fixation was significantly higher (p=0L034).

= The mechanical stability of both fication methods: positively
comelated o BMD (screw fixaiion: comelation coefficient
0460, p value 0_242; plate fication: comelation coefficiernt
OLB0E. p walue is 0.11). but not significamt.

= The specimens fitoed with screws failed catastrophicalhy
with dorsal angulation. The major reasons were loss of
purchase of the distal screws and frechure of the dorsal
plate fixations was also dorsal angulation. The reasons
included loss of screw purchase and distal metatarsal
displacement. The failure was not significant and
recoverable when the load was remowed

= AFE resulfis showed that microcradks ocoumed in screw
fixations first at & metatarsal and then distal

rurl—lu-dti'lgmas weedl, then progressed o the distal
metatarsal in a more spreading style, indicating the
damages were not concentrated, or catastrophic. (Fig. 2C)

CONCLUSION/DISCUSSION

This study found that the Ludiolf osteotonry fixed with &
locking plate was much stronger than the traditicnal
compression screw. The results, however, could not fully
support the theory that the locking plate fixation s strong
encugh to eliminate a non-weight-bearing period. The
author (SKMN) howewer, has a clinical series of patients
wiho were stabilized with the locking plate and allowed
early weigh-bearing. At a follow-up of approcamatehy 6
morths, no failures hawve been ssen. Based on the results
of both cinical and biomechanical shidies we are
confident that the locking plate fomtion is sufficient fior
early weight-bearing in patients with good bone gquality.
Howewer, patients with low BMD should be very cautious
for early weight-bearing. AE resulis indicated that the
failure: of both the locking plate and screw fivations started
fromn the: loss of distal screw purchase; this infommnation
may be useful to mprowve mplant designs.

REFERENCES
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et al., JME. 2000,




The Influences of Screw Penetration Depth and Local Bone Quality to the
Fatigue Failure of Locked Plate Fixation of Proximal Humeral Fracture

lf‘-'{)\-' A EELIUN'\.

BACKGROUND

The locked plate systern that has nged screw-plate interface
is a relatively new method to fix displaced proximal
humeral fractures. it was believed to have better initial
siakbility and fication strengtih ower the traditional non-locked
FI-EEMmthEﬂs\-umrhunecpEﬁty[ﬂ.

. previous. bio hanical shudies hawve had
urlfinlmg results on the relatiomship between bone mineral
density (BMD) and the strength of the locked plate fioation
[2. 3. While BMD is an averaged bone quality of the
central area of the humeral head, the sirength of the
the bones penetrated by the screws.

OBJECTIVES

We developed a new method that uses guantitative CT
(CET) to determine the path of esch screw, quantify
penetration depths, and apparent demnsity of local cortical
and cancellous bones. We hypothesized the mechanical
siremgth of the locked plate fixation (by meamns of number of
failure cyde) is influenced by the local bone quality [cortical
density and cancellous density) and the screw penetration
depth (cortical depth and cancellous depth).

MATERIAL & METHODS

= Ten humer (5 matched pairs) were harnvesied and scanmed
using CT with & calibration phantom containimg KoHPO,,

= Prosimal humeral fracture was created and fixsed with PERI-

LOC® locked plate (Smith & Nephew Inc.). The specimens
wesre scanned using QCT post-operatively.

Post-op @CT images were registered onto pre-op @QCT
images using Mimics (Materialise Inc} (Fig. 1)

BMD (equivalent to K HPO,) of local bone along each
screw's path was converted to apparent density (g'em?®) [5].

Caortical depth [Tk sum of the penetration depth of all the
screws in near cortex; cancellous depth [ T, ) that in the
cancellous bone. Cortical density (D) sveraged apparent
of all the screws of the local near corfex; cancellous
density (D ¥ that of local cancellous bone.

The specimens were tested on a MTS frame (Fig. Z) witih
cydic compressive laad of 500 N (100 N) at 2 He for
15,000 cydes, or siopped wihen the displacement of MTS
actuator reaches 20 mim.

A nonlinear regression model was proposed among Ta..
T, o O and the number of faillure cycle M

e oo | oan

InN—a-T +b-0 +c T +d- D +oTo -0 +g-To+h-IF_+i

TRobert Hymes; 1 Jeff Schulman; 2Michael Weiler; "Mark Theiss; *!Jihui Li
*1 Dept. of Orthopaedics, Inova Fairfax Hospital, Falls Church, VA;
2 Dept. of Biomedical Engineering, Georgia Institute of Technology, Atlanta, GA

Pre-op CT

Figure 1: To register posi-op CT onto Pre-op CT, three or
more pairs. of points (same location on the two CT seis, ke
P} need o be matched.

Figure: 2= Mechanical testing setup.

RESULTS

= Onily 2 specimens (5L and 5R) survived after 15,000
cycles of fatigue koading.

= Values for T T Deee and N showed a large
wariation among specimens, but not for D, (Table 1).
= The equation was:

I N — 610640 D, — 000117, —

= The number of failure cycle of the humernal frecture
Tfixation was mainty influenced by D Dioge Togn @nd
T:“rl'aljeﬂ]n_ D 'S influence is much maore
significarnt than D, Mo significant influences were
found for T, and other quadratic ems.

= The residual (o) of the regression model was 008411

INOVA
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o

Table 1. The measured bone properties and failure cycles.

Cortical Bone Cancellous Bone
D __ T
(zfcm®) | (o)
042 Q.05
OLEL 1208
071 15.11
087 1320
057 100
15.90
1122
1479
11.31
1279

QQQEEFPFFFE

Cortical Depth
Contical Diensity
Cancellows Depth
Cancellows Diensity
of T,
Square of D
5 of I = 00011
Squuare of D_ LS.

Noide: nus. indicafes that the parameier is nol significant and
exciuded from e moded

=11 L= =] ]
i"i'"iliigl

CONCLUSIONS

Thiis study demonstrated that the screw penetration depth im
the cancellous bone (cancellows depth) can be a significant
predictor of the success of the humernal frecture fooation
surgery wusing bcked plate systern_ Although physicians. can
not combnol the bone quality of a patient, this study provided a
meethod by which physicians can estimate an implant’'s
perfiormnances based on projected screw paths and the:
patient’s local bone quality. The limitation of this shudy was
that the usage of the sum of penetration depth and averaged
apparent density of all scresars may ignore: the important role:
of certain screws that may contribute more to the: faillure than
others. Howewer, conductimg such a shudy will need more
spedmens and significantly increase the costs.
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