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Prednasky z lekarské biofyziky
Biofyzikalni ustav Lékarské fakulty
Masarykovy univerzity, Brno

Shoulder
arthroplasty

Pristroje pro nahradu a
podporu télesnych organu



Podpora a nahrada srdce

jAR"IH 2000 A miniature pump to assist or replace the
function of the left ventricle, the heart's main pumping chamber

THE PUMP Electric coils cause a rotor with an embedded magnet to
spin. Fins on the rotor push oxygen-rich blood (red arrows) from the
heart through a tube into the aorta.

Aorta

Left atrium

Right
atrium
Left ventricle

Right
ventricle Connector

f tube
The blades | B N vl T BN
and bearings

that hold the rotor
in place have been
designed to function
immersed in blood

Motor Rotor with
coils magnet inside
THE POWER A rechargeable battery, worm on
a belt, will supply electricity to the pump for as
long as 12 hours through a plug that

penetrates the skin in the back of the skull.
This site is particularly resistant to infection.

ABIUMED ART |F|C|ﬂ|. HEART A battery-powered replace-

ment heart to allow patients to resume most normal activities

THE PUMP A hydraulic pump in the center of the artificial heart
pumps a fluid back and forth between two membranes, forcing the
blood alternately out of the left and right chambers, creating a pulse.

THE POWER A battery pack, worn on a belt,
transmits power for up to eight hours across the
unbroken skin to a coil and battery implanted in
the abdomen. Because no wires penetrate the
skin, the potential for infection is eliminated.
TIME Diagram by Joe Lertola
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Implantovana pumpa pro podporu srdce (ve
VyVoji)

Odstrediva krevni pumpa pro jak kratkodobé (peroperativni
béhem chirurgického vykonu) tak i dlouhodobé pouziti pro
podporu funkce levé komory. Vyzaduje méne energie, ma
jednodussi konstrukci, nizké hemolytické ucinky, maly objem.



Mimotelni obeh

» V prubéhu velkych chirurgickych vykonu na srdci nebo plicich je
Casto nutné nahradit funkci téchto organu mimotélnim zarizenim.
Plice jsou nahrazeny oxygenatorem, ktery dodava télu kyslik a
odstranuje z nej oxid uhlicCity.

» Dva druhy oxygenatoru: s pfimym kontaktem plynu s krvi nebo
zalozené na difuzi plynu pres membranu oddélujici krev a plyny.

> U bublinovych oxygenatoru bubliny kysliku stoupaji valcovou
nadobou naplnénou krvi. Krev prijima kyslik a oxid uhliCity je
odstraniovan. Vznikajici pena se musi usadit, pak krev prochazi
filtrem a ,pasti na bubliny”.

» Membranové oxygenatory jsou vybaveny polopropustnymi
membranami. Problém: na membranach dochazi k urcité denaturaci
krevnich bilkovin a poskozuji se krvinky, coz omezuje jejich pouziti
na nekolik hodin. Membrany jsou vrstvené nebo jsou z nich vyrobeny
kapilary. Tyto oxygenatory jsou dobrym priblizenim plic, avsak je
nutno narusovat vrstvu krve u membrany turbulencemi.



Mimotélni obeh
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Soucasti mimotéelniho obehu je pumpa (peristalticka),
oxygenator a vymenik tepla umoznujici ohrivani nebo
ochlazovani krve a tim i tela pacienta.



Mimotelni obéeh

Bublinovy oxygenator s vymenikem
tepla.

Problemem vsech mimotéelnich
obéhu je nutnost ponékud zvysit
objem cirkulujici krve — lze to
provést napr. zredenim.




,Zelezné plice“
(historie)

www.blinn.edu/natscience/phillips/ironlung.html



Mechanicka ventilace plic

» Ventilace se provadi podle
nastaveného tlakového nebo
objemového limitu vzduchu
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http://www.mtsinai.org/pulmonary/books/physiology/chap10a.htm



Umela ledvina - hemodialyza

NadbyteCny objem
krve Ize redukovat
podtlakem na strane
dialyzacniho roztoku

(arterialni “fedidlo™
konec) pridavané
krev z ruky

-
(vendzni

konec)

zpét do dialyzaéni
ruky roztok

"past na bubliny"”

odvod odpadu
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According to: www.renalpatients.co.uk/ haemodialysis.htm. www.rheomed.de/Bilder/ produkte/dialyser.jpg


http://images.google.com/imgres?imgurl=http://www.rheomed.de/Bilder/produkte/dialyser.jpg&imgrefurl=http://www.rheomed.de/Englisch/produkte.htm&h=1917&w=2750&sz=54&tbnid=OF_rRvGknpAJ:&tbnh=104&tbnw=149&start=1&prev=/images%3Fq%3Ddialyser%26hl%3Dcs%26lr%3D

Peritonealni dialyza

Bag | )
containing 4. e
dialysis TS
solution W
Internal
I organs

/ 4 Peritoneal T tubing
f ’ catheter \
I' i\\ J Peritoneal |
| cavity Orai /
\ rain

Peritonealni dialyzu si pacient mize provadét sam doma. Do peritonea ma
trvale zavedeny kateétr, kterym si napousti a nasledné vypousti dialyzacni
roztok. Proces muze byt automatizovan a pacient jej muze absolvovat i ve

spanku
11

www.devicelink.com/ expo/awards02/98winQ.html. www.healthyeatingliving.com/ Kidney_failure.htm.



Hemofiltrace

Nahradni
roztok

"vysokopratokova"
membrana

Pumpa

hemofiltrat

bilancovani tekutin

Hemofiltrace je
alternativou
dialyzy. Velmi
uziteCna je pri
nekterych
otravach.
Hemofiltrat s
toxickymi latkami je
nahrazovan
nahradnim
roztokem
pridavanym do
krve v potfebném
mnozstvi.
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According to: info-dialyse.de/.../ haemo_haemofiltration.php.



Umely pankreas — inzulinova pumpa

Body fluld
permeatas
glucose
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SENS04 Insulin pump
determines distributes
glucose levels  appropriate
and transmits insulin into

glucose abdomen :
intarmation LEFT:The earliest protoType of an insulin pump which alse delivered glucagon.

3 .

Whitehall Labaratory, Indiana, 19463, RIGHT: | 4-year-old Canberra pump-wearer,

to insulin pump 2002 The device weighs 100g.
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http://www.diabetesaustralia.com.au/congquest/0204-insulin-pump-therapy.htm www.pnl.gov/ energyscience/06-01/ws.htm.
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Sitnicovy implantat

(1] |
00000000 |
e ee |

Weapy

RETINAL IMPLANT
Bionic implant in retina simulates vision.

For Popular Mechanics Jowmal, ©@ Edmond Alexander

MPDA — micro-photo-diode-array

Toto zarizeni zacCina byt klinicky testovano. Melo by umoznit zakladni

orientaci v prostoru.

www.nmi.de/deutsch/ showprj.php3?id=3&typ=1



Kochlearni implantat

AUTHTORY

MICROPHONL | NERVE
IMPLANT COCHLEA i
HEADMECE /
s P
CABLE "
SPRRCT ™
PROCISS ELECTRODE ARRAY

Elektronicky kochlearni implantat maze ¢astec¢né nahradit Cortiho organ,
zvlast u deéti, které maji neporuseny sluchovy nerv. Jde o elektrodovy
systém implantovany do hlemyzdé, ktery muze stimulovat nervova viakna
pomoci impulsu generovanych v tzv. feCovém procesoru.
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http://www.accessexcellence.org/AB/BA/biochip3.html



Nahrada kycelniho kloubu

Nahrady kycCelniho nebo jinych kloubu se puvodné vyrabély z nerezove
oceli, dnes se pouzivaji kombinace plastu a keramiky nebo titan a jeho
slitiny. Titanovy povrch je porézni, coz umozriuje kosti vrustat do
povrchu implantatu — snizuje se tim potreba kostniho cementu.

hE'ﬂi‘ J;'-fj,r -. .

arthroplasty =
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Parts of
hemiarthoplasty
prosthesis

OMMG 2001 ENMMG 2001
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http://www.orthogastonia.com/patient_ed/html_pages/hip/hip_hemiarthrooplasty.htmi



Nahrada kolenniho kiloubu

Befare

Roboty v ortopedické chirurgii. Pfedevsim endoprotéza
kolenniho kloubu musi byt umisténa (orientovana) s velkou
uhlovou presnosti.

babbage.me.ic.ac.uk/ case/mim/projects/acrobot/. http://www.nlm.nih.gov/medlineplus/ency/imagepages/9494.htm



Kotnik

CMMG 2001
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http://www.orthogastonia.com/patient_ed/html_pages/ankle/ankle_arthroplasty.html



Nahrada ramenniho a loketniho kiloubu

Completed elbow
joint replacement

MM 2001

CMMG 2000

Shoulder
arthroplasty
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http://www.orthogastonia.com/patient-ed.htmi



Karpometakarpalni skloubeni, klouby palce
a prstu

CMC arthroplasty g:ger arthroplasty

CMMG 2001

CMC = karpometakarpalni
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http://www.orthogastonia.com/patient_ed.html



Bioprotéza ruky — nastupuijici realita

—_—

. Elektroda na eferentnim nervu;
. Elektroda na aferentnim nervu;

_____________________________________ ; Implantovana cast pro snimani
i nervove aktivity a stimulaci
N nervu;
< . RS Eferentni telemetrické spojent;
& 5 Fendback Aferentni telemetrické spojeni;
s s Bionicka ruka;
. | and control é|d|a’
| - Dekodovani pacientovych
*’I*\ Umysl{ a fizeni protézy;
. 6. 1 9. Jednotka zprostredkujici
W v signaly z Cidel do mozku.
10.Podsystemy 8-9 budou mimo
telo, avsak snadno prenosne.

<
;
w N

© NS OA
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http://www-arts.sssup.it/research/projects/CyberHand/default.htm



Vstan a chod’ (Stand up and walk - SUAW)

Vyvoj implantatu pro nervosvalovou stimulaci u pacientu
trpicich ochrnutim dolnich koncetin. Mely by umoznovat
vstat a chodit — nyni v klinickem testovani
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http://www.ibmt.fhg.de/gruppe_I/ibmt_neuro projekte_e.html



Zubni nahrady

Removable Partial Denture

Casteéné protézy

Snimatelna horni protéza

Priprava luzka pro
celkovou
nesnimatelnou nahradu
chrupu
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Penilni endoprotéza

Cylinder Erect

Cylinder Flaceid

Inflate/Deflate Pump
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Autor: Vojtéch Mornstein
€ Original Artist

Fepraduction rights obtainable from

Cartoonztock.com
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"All | did was to connect an artificial heart to
artificial legs,to an arificial kKidney, 1o ..."

Posledni revize: Zani 2009

Obsahovd spoluprace-Carmel J.-Caruana; -Ivo Hrazdira



