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Content, Schedule

City College of New York

1. Scientific literature:
e Literature search
 Structure biomedical papers, engineering papers, technical reports

2. Presentation skills:
e Report — Written report on literature search (individual)
e Talk — Oral presentation on biomedical implant (individual and group)

3. Graphical representation of data:
e Introduction to MATLAB
* Plot formats: line, scatter, polar, surface, contour, bar-graph, error bars. etc.
e Labeling: title, label, grid, legend, etc.
e Statistics: histogram, percentile, mean, variance, standard error, box plot

4. Biostatistics:
 Basics of probability
e Hypothesis testing, correlation, causality, significance
e t-Test, ANOVA
* Linear regression, cross-validation
* Error analysis
* Test power, sensitivity, specificity, ROC analysis
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Evaluate Assignment #1

City College of New York

In groups of two students:
e Exchange your 1 page Assignment #1 and read the other
students assignment (5 minutes).
* Discuss and make suggestions for improvement (5
minutes).
* Give short evaluation in writing of each others work (2
minutes).
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The Scientific Method

Experiment
reproducible

Hypothesis Findings

Theory
predictive

Theory — must predictive
Hypothesis — must be testable
Methods — must be reproducible
Results — must be significant
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The Scientific Method

Hypothesis

Example: Finding
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The Scientific Method

Experiment
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Hypothesis Findings
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The Scientific Method

City College of New York

Experiment
reproducible

Hypothesis Findings

Theory

Example: Finding predictive
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1 - Is this significant?
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The Scientific Method

Experiment
reproducible

Hypothesis

Findings

Theory
predictive

Papers are then peer reviewed and published to:

* keep records of the findings

* generate agreement on the conclusions of findings

* give credit to the researcher
e and keep everybody honest!

City College of New York
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Structure of most BioMed research papers

Paper typically contains:
Title, Abstract, Background, Methods, Results, Discussion, References

Interindividual Variation in
Posture Allocation: Possible Role
in Human Obesity

James A, Levine,* Lorraine M. Lanningham-Foster,
Shelly K. McCrady, Alisa C. Krizan, Leslie R. Olson, Paul H. Kane,
Michael D. Jensen, Matthew M. Clark

Obesity occurs when energy intake exceeds energy expenditure. Hurmans
expend enegy through purposeful exercise and through changes in posture
and movemnent that are associated with the routines of daily life [called non-
exercise activity thermogenesis (NEAT)]. To examine NEAT's role in obesity,
we recruited 10 lean and 10 mildly obese sedentary volunteers and measured
their body postures and movements every half-second for 10 days. Obese
individuals were seated, on average, 2 hours longer per day than lean
individuals. Posture allocation did not change when the obese individuals lost
weight or when lean individuals gained weight, suggesting that it is
biologically determined If obese individuals adopted the MEAT-enhanced
behaviors of their lean counterparts, they might expend an additional 350

calories {keal) per day.

Ohbesity is gpidemic in high-meome countries.
In the United States alme poor diet and
phvaical inactivity are associated with S0
deaths per year (£} and obesity-related medical
expendimnes in 2003 approximated $75 hillion
{21, Ohbesity is also an anerging problem in
middle and low-income countries, whene the
health and fiscal costs are likedy 10 be dew-
astating {3).

As the impact of obesity o health
escalates, so oo does the need o understand

Endocrine Research Undt, Mayo Clinic, Rochester, MM
55805, USA

*To whom comespandence should be addressed
E-mai: Jimi Mayo edu

its pathogenesis. Weight gain and obesity
oceur when energy inlake exceeds cnergy
expenditure. We ane interested in a specific
component of energy expenditure called
NEAT and the role it might play in human
obesity, NEAT is distinet from purposeful
exercise and includes the enengy expenditune
af daily activities such as sitting, stunding,
walking, and talking.

We have previowsly shown that when
bumans overeat, activation of NEAT helps 1o
prevent weight gain {4). To better understand
NEAT and its role in obesity, we sepamted
NEAT into the thermogenssis associated with
posture (standing, sitting, and lying) and that
associated with movement (ambulation).

To investigate whether the chese siate has
an effect on MEAT, we st developed and
vitlidated a sensitive and reliable echnology
for measuring the postural allocation of
NEAT in luman wolunteers (5, ). This
physical activity monitoring system uses
inclinometers and (naxial accelemmeters 1o
capture data on body position and maotion
130 times cach minute. By combining these
measurements with laboratory measures of
energy expenditure, we can summate NEAT
and define its companents { 7).

To compare body postore and body
motion in lean and obese people, we re-
cruited 20 healthy volunteers who were sdf-
procaimed “eouch potatoes.” Ten participants
{five fermales and five males) wene lean [body
mass index (BMI) 23 + 2 kg'm?] and 10
patticipants {fAve fonales and five males)
were mildly obese (BMI 33 + 2 kg'm®) (8)
{lable 51). We deliberately selected mildly
obese subjects who were nol incapacitated
by their obesiy and who had no joint
problems or other medical complications
of obesity. The volunteers agreed to have all
of their movements measured for [0 days
and to have their total NEAT measured with
the use of a stable isotope technique (%)
They were instructed to continue their uswml
daily activities and oceupations and not
to adopt new exercise practices. Over the
[0-day perod we collected ~25 million
data points on postare and movement for
each volunteer.

Our anlysis revealed that obese partic-
ipants wene seated for 164 min longer per
day than were lean participants {Fig. 1A).
Correspondingly, lean participants were
upright for 132 min longer per day than
obeae participanis. Sleep times {Iving) were
almost identical between the groups. Total

584 28 JAMUARY 2005 VOL 307 SCIENCE  wwwscience mag.og
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Structure of most BioMed research papers

Abstract

Gives a summary including the main question, its relevance, the
specific hypothesis, the method of testing the validity of the
hypothesis, and an outlook.

Introduction/Background

Explains the main objectives and rationale for the study. It should
cover relevance, existing knowledge leading to the main
hypothesis, and how the hypothesis will be tested. Except for the
hypothesis everything that 1s stated here must be supported by
previous published research.

Methods

Presents the methods that are used to confirming or falsifying the
hypothesis. Should be detailed enough for others to repeat the
experiment 1f they wished to replicate the outcomes.

11
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Structure of most BioMed research papers

Results

Gives (only!) the factual findings of the experiments that have been
performed. All quantitative results should be analyzed for their
statistical relevance.

Discussion

Discusses how the results confirm or contradict the hypothesis and
discusses alternative explanations. Puts the results in perspective
comparing them to previous work.

References
Complete list of scholarly publications of relevant prior work that
have been cited 1n the paper (and nothing else).

12



Lucas Parra, CCNY

Structure of most engineering papers

Similar: Title, abstract, references .... but

(=] THED TR ARSACTICNN S D8 HIDREITACAL PPN EERING, WVIN. =2 A0, TARMDAET TS

Encoding Frequency Modulation to Improve Cochlear
Implant Performance mn Noise

Fouibmo Mie, Wewber TEEE, Cinger Stickney, and Fan-Gang Xeng®, Mambers 1EEE

Admraci—DilTeran L from rad itional Fonrier anal vz o signal
cun b decomposed in s smplieks and Creq weney modu b tion com-
pEeni= The speach prosessing sraicey in mas modern ooehler
imiplants only extrovls oo ewades amplincke modulation inoa
limiiteid noumibier of Irequency bund= Wik amplimek nscdolation
eiwoding hee alkwed cochlear inplan veers 1o mhiew good
gl recognition in guiel. their per fomionee in noise g svwerely
voanipromized. Here, we propoea o novel speoch proossing sraiegy
that enoedes hoth amphiode and Tregquency mellatioms inorckr
o improse cochbear implant peérformance in noise. By removing
the wenter Treguency Trom e sohbund sk ks and additionally
limiting the Unsjueney moidulation’s rnge snd e, the precn
strulegy ransfornes the fistvarying emporal line drctore inio
o skewly varving frequency mscnlation signal. As o lirsd sep, we
eviluied the polential contribution of udd itional Froquency mod-
nkbition 1s speach recoznilion in neise via aeostic s molatms of
the cohikear implant. We found thel while amplilmek mslolation
trom 4 limited numiber of gedral hands is sullicient to suppori
gaveell reeognition in quicl. freuency nodulotion s needed (o
aipport speech necagnition in neise. In particular, improsemeni
by as much i 71 paven lage poinls wis ahserved Tor senlence
recaghition in the presciee of o compeling vaice, The present
result strongly suggests thul rr\-.--|_||-.-||-.':. mulnlition b oexirm sl
i encnded o inprove cochkear im plant performance in el iglic
lisiening simuativns. YWe hove propeeed severul impleman ation
nweLhocks b stimukite Purther iny esdigation,

Iwdex Teems—Amplitude modulotion, coclikar implant, Tine
struetre, Frequeney modubition, signal procesng speoch mog.
nition, lenporal envelops,

I INTRODICTION

W OCHLEAR implanis elecirically stimulaie the audiiory
nerve fo restore bearing o profoundly deal persons, The
mmdern multichanne devices produce wond recognition scores

linnttioms of speech encoding siralegies in oument cachlear im-
planis and, Gnally, we propos: an innevative coding sraegy thal
muy ke nsal o improve cochlen implant pedformance in nose,

Trmlitionally sooustic cues in speech sounds hunve besnana-
Iy el from the speech production point of vies: [ 5], [&]. For ex-
ample weneborm pericdicity indical e the vienl conl vibemion
slairs and determines whether a souand 15 voiced or umaiced
(g, vowel fof versus consonmi (=0 temporal cues ach m
wonnied durntion sndl =ilent gape typically refect the manna of
mhicnlation (= g., gop b versos foicabive /00 specionl cues such
o formants and their ranstions reflect the place of arooalaion
(e, lbsial B versns glotial fpfi.

Allermatively, poomste cues in speech souncs can b eam-
ined From the spesch percepbion poanl of view, For esmople, he
mlitory svsiem is sensilive to amplinde and Erequency mesdu.-
lations and may bave developed specific mechanismes to eximel
them o Tonm different pevmal represeniations |7 =19]. As early
e e 19308, Dudley | 10] imvenied voooders and demonsteated
thal intelligible speech conld ke preduced by armplilocke mod-
nlatians or banpotnl emeedopes fooon only ten fregquency bands.
Shannon eferd. [ 11] later found s armplide modu btions from
s few w3 banils gre snflicent 1o wppoit spesch recognilion
o i, Fhow meer, rocent stodies buwe indicaad that the ampli-
e mexhulation coe connot suppon robwst speech recognition
in noise, particulihy when the nedse 12 another compeling woice
[T Trstend. frecuency modulstion derneed from the tem.
potal fine snctnre 1 nesded b support speeds recognition in
noise and other enibieal nchions such as spenker idenilication,
muzic percsplion. onal langnage perception and sound lool-
jeabiom [ 12]=] 14].

All eurrenit covchloir imnlani= o el et o e deliverns e

City College of Néw York
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Structure of most engineering papers

City College of New York

Different: Does not contain any hypothesis!

Background

Engineering papers often start with a practical need detailing the
limitations of current solutions and the novelty of the proposed
solutions.

Methods

Discusses technical design challenges. Presents proposed solutions.
Shows how to implement the solutions.

Results
Shows performance evaluation and should include benchmark with
alternative approaches.

Discussion/Conclusion
Gives a discussion of the benefits and limitations and sometimes
suggest future work.

14
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Class work

City College of New York

In groups of 3 pick one of two papers and answer the following
questions (be ready to read your answers aloud):

BioMed/Engr: Is this a science or engineering paper?
BioMed: What is the main hypothesis?

BioMed: Describe the main results.

BioMed: How do the results support the hypothesis?
Engr: What 1s the main need?

Engr: What 1s the main technical challenge?

Engr: What is the novelty?

BioMed/Engr: Is the result significant? Why or why not?

BioMed/Engr: What would you consider to be the most relevant
reference on prior work, and why?

BioMed/Engr: What are the wider implications of this work on
health/science/technology/society if any?

15
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Technical report

City College of New York

Structure 1s similar to an engineering paper except for:

Executive summary:

* One page max!

e Contains one sentence summary of each topic the reader should
know.

 This 1s the most important part of the document and the only
thing that 1s typically read (the rest i1s a bonus “just 1n case”).

e Must therefore be self contained including background and
conclusions if any.

The rest of the document typically contains more detail than an
engineering paper. It should allow anyone to reproduce the work

exactly.

It 1s not peer reviewed!

16
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Literature search and writing assignment

Assignment 4:

e Perform a literature search on the topic you selected 1n assignment
1.

* Write a background section (2 pages)

* For a biomedical research topic discuss what is factually
known, the hypotheses that are currently being researched, and
what are the remaining open questions (hint: reviews paper).

* For an engineering topic describe the practical need, state-of-
the-art solutions, highlight alternatives if available, and
outstanding technical challenges.

* Make detailed reference to at least 5 relevant papers.

e Write a Executive summary (250-500 word)
Summarize the results of your literature search. Touch on the
broader impacts of this research topic on society.

17
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Patents

 Patent gives protection for an
idea for 17 years within the US.

e The idea must be:
1. useful
2. novel
3. not obvious

* Must also be doable, e.g. can't
patent 'perpetum mobile'.

e Can't patent facts of nature, e.g.
E=mc?, unless used in a device.

* Things that can be patented:
Machines, exercises, business
practices, gene expression,
engineered life forms...

United States Patent py
Schulman et al.

City College of New York

N R

[t11  Patent Number: 5,324,316
49 Date of Patent: * Fum. 28, 1994
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OTHER PURLICATIONS
Guyum et o, “Medical & Blologiml Fuginesring”,
Scp. 1974 pp. B12-419,
Hildrbrandi o &l “Proc. Tth Internrfionz] Sympesiom
on External Cootrl of Homan Extremities”, Yoposimuk
7-12 &ep, 1981 pp. 2-15.
Becker, “Ballefin of the N.Y. Arodemy of Scicness™,
vl 46, Koo 4 May 1572 pp. 627841
Bobtlee et gl "Tournsl of Electrochemicg] Society™!
v, 130, Mo, 3, Mor, 1963, pp. 731-732.
Larimiesezok et al, “IEEE Transserions on Circuis
ang [Swtemsn s, vol, CASM, Ko, 1, Feh. 1987 pp.
L .
Rse 2 al, "Joaroe] af Newrosclencs Methods®, vl 12
£995, pp. BEI-193.
Unknewn Awther, “CRC Critical Reviews in Biougl-
mieering” Sep. 1981, pp. T7-7% incouplete,
Specification  Bheet, TdentsBomion Depk=s Inc.-Mo
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Mertderks “IEEE Trumaciions op Biomedes] Frgi
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[57] ABSTRACT

An addtesable, smplantable micrasdmutatir j5 snhesan-
tinlly encapenlstad wilhin & hermarically-sealed howsing
{oert 1o hody Anids, and of « sdze ond shane capable ol
imploctarion in & biving body, by capabion through &
lypodermic nzzd.e, Power and informasion for apecat-
ing the coicrstimulalor is reasved through ¢ mody-
need, ahtecnating enupnetic Geld in which a owil is
8lapled Lo Fimeticn a3 the secondary winding of a trans-
{ormes, Elecinical enecgy is ploted in c=pucitor means
andl e eeleared inte the liviog body by controlled, stime-
lating pulses which npes throupt bady fuids and dssoe
becaeen the exposed electrodes of the microstioulator.
Delection and decoding messs within th: microsrinula-
tor ars provided fue contoclling the slimnlating pules jin
sccnrdemer with 1l iiiul=Gon of the reesived, almer-
narie maumetic fizld. Means for cootoellably aecharg-
ing the capacitar is provided.

4D Cloims, § Dicavring Shests

X

18



Lucas Parra, CCNY

Patents

* Most patents would not
stand up to peer review
process.

* Hardly a way to learn new
information.

* Consult patents only 1f you
want to make sure that your
1dea has not been claimed
yet.

* Find patents at USPTO web
site.

City College of New York

«10° New US Patents per Year

4 ; ;
— applications
— granted
E
3 2
&
0 i : i 1
1860 1970 1980 1990 2000 2010

Year
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Patent Content

City College of New York

Structure of a Patent:
* Inventors: All of them!
* Assigned institution: Owns and typically paid the filing fees.

* Prior art: Important to establish novelty. What to list and not to
list can be tricky.

* Abstract: Summary of the description — not always useful and of
minor importance.

* Claims: This is the core of the invention. Claims try to cover as
much as possible yet not cover anything that is prior art.
Typically structured as a sequence of claims that build on each
other going from the most general to the most specific. The most
specific typically describes an actually existing implementation.

* Detailed description: Lays out all details needed to understand
the claims. Depending on the author they may or may not really
help to reproduce the device. Usually you are much better of

reading a paper!
g apap 20
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Oral presentation

You have seen good examples in BME 101. y/ k

el

Contains: \'
 Title slide (title, presenter, affiliation, date, venue, logo)

e Problem Statement/Hypothesis (2 slides max)

* Overview (short list of topics headings. 1 slide only 1n long talks)

* Methods/Results (interleaved in as many slides as needed) /L

City College of New York

e Conclusions (List of one sentence summaries. 1 slide.)

- ?
* Acknowledgments (collaborators and funding) ; /)
el
Recommendations: -

2 minutes per slide. NO LESS.
* Include as much meaningful images/graphics as possible.
* Do not add “cute” graphics without information content.

* No sound effects.

* Resist the urge to reduce font size! Just so that you can say the same thing with more words than
would be otherwise necessary. It is hard for people to realize which text really matters. In
particular since they are listening to you while they read.

21
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Poster presentation

City College of New York

See examples in the hallways ...

Contains:

e Title, authors, affiliation, logo

e Abstract (1 slide)

* Problem Statement/Hypothesis (2 slides max)

* Methods/Results (interleaved in as many slides as needed)
e Conclusion/Summary (only one slide!)

* Acknowledgments (collaborators and funding)

e References

Recommendations:

» Same as oral presentation

* Use complete sentences that need no additional explanation (in
case the poster 1s being read 1n your absence).

22
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Implant Oral Presentation Project

City College of New York

Assignment 5:

* In groups of 3 prepare 15 minutes oral presentation on one of the
implants listed in the following slides. Each person will present 5
minutes. The order will be selected at random at the time of
presentation. So be prepared to present all parts.

* Use the format of a oral presentation.

* Address the topics that are typically discussed in engineering
papers: (1) Practical need, (2) technical design challenges, (3)
proposed solutions, (4) specific implementations, (5) performance
evaluation, (6) alternative approaches, (7) benefits and
limitations, (8) your suggestion for improvements.

* When discussing needs, benefits, and limitation highlight human
and societal factors: health, side-effects, safety, cost, acceptance,
comfort, access.

23
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Implant 1: Pacemaker
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A pacemaker is a treatment for dangerously slow heart beats, which
can result from metabolic abnormalities or blocked arteries to the
heart's conduction system. The pacemaker generator contains a
lithium battery and what is, essentially, a little computer. The
generator can communicate with an external device placed on the
skin overlying the pacemaker. Through this device, a physician can
change the programming of the pacemaker to best suit the individual
patient's needs and investigate the status of the pacemaker. Some
pacemakers also report on the performance of the patient's heart.
Pacemakers sense every heart beat the patient has and only pace the
heart when the patient's heart rate falls below a predetermined limit.
Patients are usually completely unaware of when the pacer is pacing
their heart. Fortunately, having a pacemaker implanted is only a
minor surgical procedure, not open heart surgery. The procedure is
performed with mild sedation and a local anesthetic. Patients are not
put to sleep. An 2-inch incision is made parallel to and just below a
collar bone. Pacer wires are then inserted into a vein that lies just
under the collarbone and advanced through that vein under
fluoroscopic guidance into the heart. The other end of the pacer wires
are connected to a "generator" that is implanted under the skin
beneath the collar bone. This generator is about half an inch deep and
one and a half inches wide. It is possible to feel the pacer generator
under the skin and a slight deformity of the skin can be visually
noticed.

24
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Implant 2: Artificial Retina

Inner retina

Outer retina

Optic nerve

} -

Implant in =
the subretinal space

Human eyes receive light rays and translate then
into images via a layer of photosensitive cells that
are known collectively as the retina. Light enters
the eye and is focused by the cornea and the iris to
project a small inverted image of the outside world
onto the retina. The area of the retina that receives
and processes the detailed images, and then sends
them via the optic nerve to the brain, is known as
the macula. The macula provides the highest

2= resolution for the images humans interpret as vision.

The macula is comprised of multiple layers of cells,
which process the initial ‘analog’ light energy
entering the eye into ‘digital’ electrochemical
impulses. The Optobionics Artificial Silicon Retina
(ASR) is a microchip designed to stimulate

damaged retinal cells to send visual signals to the
brain. The chip is 25 microns thick, 2mm in
diameter and is powered solely by incident light,
thereby eliminating the need for external wires or
batteries. The ASR is surgically implanted under the
retina so that its approximately 5,000 microscopic
solar  cells  (microphotodiodes) can  send
photoelectric signals to the brain via the optic nerve.

25
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City College of New York

Implant 3: Dental Implants

A dental implant is a man-made replacement for
natural teeth that periodontists place into your jaw
to hold a replacement tooth or bridge. It is not a
transplant, which is taken from another person.
Dental implants are manufactured from titanium to
be biocompatible, and integrate with the
surrounding bone to become part of the body.
While high-tech in nature, dental implants are
actually more tooth-saving than traditional
bridgework, since implants do not rely on
neighboring teeth for support. Endosteal implants
(in the bone) are the most commonly used type of
implant, including screws, cylinders or blades
surgically placed into the jawbone. Each implant
holds one or more prosthetic teeth. This type of
implant is generally used as an alternative for
patients with bridges or removable dentures.
Subperiosteal implants (on the bone) are placed on
top of the jaw with the metal framework's posts
protruding through the gum to hold the prosthesis.
These types of implants are used for patients who
are unable to wear conventional dentures and who
have minimal bone height.

26
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Implant 4:

City College of New York

Deep Brain Stimulation

Neurostimulator

The American Neurological Institute now provides
Deep Brain Stimulation (DBS) treatment for
patients with Parkinson’s Disease. In Parkinson’s,
and other tremor related-illnesses, patients
experience loss of motor control due to uncontrolled
synaptic activity within the neurons of the brain.
Each uncontrolled activity is like ‘an electrical
storm’ that creates elevated voltage signals in
localized parts of the brain. With DBS, electrical
signals are delivered to precisely targeted areas
within each side of the brain in order to inhibit, or at
least control, the unwanted electrical connections
between neurons. The DBS involves three implants
called a Lead, an Extension and a Neurostimulator.
The lead is a thin insulated coil wire with four
electrodes at the tip that is implanted into the brain.
The extension is a thin coiled wire that is threaded
under the skin into the upper chest. Lastly, the
neurostimulator is implanted into the patient’s
chest, near the collar bone. It delivers electrical
stimulation to the brain’s targeted areas via the
extension and the lead.
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Implant 5: Total Hip Replacement
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A total hip replacement is a surgical procedure for
replacing the hip joint. This joint is composed of
two parts; the hip socket (acetabulum, a cup-shaped
bone in the pelvis) and the ‘ball’ or head of the
thigh bone (femur). During the surgical procedure,
these two parts of the hip joint are removed and
replaced with smooth artificial surfaces. The
artificial socket i1s made of high-density plastic,
while the artificial ball with its stem is made of a
strong stainless metal. These artificial pieces are
implanted into healthy portions of the pelvis and
thigh bones and affixed with a bone cement (methyl
methacrylate). An alternative hip prosthesis has
been developed that does not require cement. This
hip has the potential to allow bone to grow into fit,
and therefore may last longer than the cemented
hip. This 1s an important consideration for the
younger patient.
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Implant 6: Breast Implants
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Breast reconstruction is performed for survivors of
breast cancer, for women who experience extreme
mass loss after pregnancy, and for men/women
desiring cosmetic enhancement. Replacement or
enlagement is usually performed under general
anaesthetic and may be completed without the need
for an overnight hospital stay. Beast implants are
usually made from silicone, particularly after a
special cohesive silicone filling has been developed
which is less likely to leak than the silicone in older
implants. The implant is inserted through incisions
on or near the breasts. The exact position of the
incision varies, but can be in the crease under the
breast, around the nipple or towards the armpit.
After making the incision, the surgeon makes a
small space into which the implant is placed. This
pocket is beneath the breast skin or under the chest
muscle. The incision is closed with stitches, and
bandages or dressings are applied over the wound.
The procedure usually takes between one and two
hours. Some pain and bruising occurs around the
breasts for the first few days, but this can usually be
controlled with painkillers.
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Implant 7: Cochlear Implant
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Humans translate the acoustic energy of sound into
electrical signals carried to the brain by 30,000
fibers of the auditory nerve. Sound waves travel
along the external ear canal and cause the tympanic
membrane (i.e. ear drum) to vibrate. The three small
bones of the middle ear then conduct these
vibrations to the snail-shaped cochlea of the inner
ear. The basilar membrane of the cochlea contains
rows of hair cells that extend along its length and
elicit electrical activity on the auditory nerve fibers
when vibrated. Destruction of these hair cells,
therefore, results in hearing loss. The cochlear
implant seeks to restore partial hearing by
bypassing the external and middle ears via electrical
stimulation of electrodes implanted in the cochlea to
reintroduce the signals carried by the auditory nerve
fibers to the brain. A microphone in a behind-the-
ear aid case is connected to a package of electronics
called a sound processor, that is about the size of a
walkman and can be carried in a pocket.
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Stents are wire mesh devices made from stainless steel or nytinol
meshes that look similar to the spring in a pen. Stents are used to
prop open an artery that's recently been cleared using angioplasty.
Stents are delivered into the coronary artery on a catheter and are

P 'deployed' by either expansion via balloon, or by a unique 'self

, :/- ;"’i;; expanding' delivery design. They serve as a scaffold to prop the
f o7 !g;*' ' inside of the artery (the lumen) open which increases blood flow to
{Qﬁ’ the heart muscle. They are not removed, and remain permanently
Y LA deployed in the artery. They ultimately become covered with cells
05 and in essence become part of the artery over time. The stent is
R \', collapsed to a small diameter and put over a balloon catheter. It's
N then moved into the area of the blockage. When the balloon is
W T - inflated, the stent expands, locks in place and forms a scaffold.
G .H__\ Stenting is a fairly common procedure that reduces renarrowing

that occurs after balloon angioplasty, or other procedures that use
catheters. Stents also help restore normal blood flow and keep an
artery open if it's been torn or injured by the balloon catheter.
Reclosure (restenosis) has become a problem with the stent
procedure. In recent years doctors have used new types of stents
called drug-eluting stents (DES) to avoid reclosure problems
(restenosis) after the procedure. These DES stents are coated
with drugs that are slowly released and help keep the blood vessel
from reclosing. These new stents have shown some promise for
improving the long-term success of this procedure.
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