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Wilhelm Conrad Roentgen (1845-1923)
First Nobel Prize in Physics (1901)




Werner ForBmann — 1956 Nobelpreis fur Physiologie
und Medizin




The Nobel Prize in Physiology or Medicine
1956

André Frédéric Cournand Werner Forssmann Dickinson W. Richards



Prof. Dr. Andreas Roland Gruntzig

Angioplasty (FTCA), followed by
stenting of coronary stenosis
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2KOMNOZz ENOZ EPIA2THPIOY
ENAOAITEIAKQN ENMEMBAZEQN

 H mapaywyn, Kataypa®@n Kai
ATTOBNKEUCT AKTIVOAOYIKWYV EIKOVWYV
KATA TN O1ApKEIO OI0YVWOTIKWY KAl
BEPATTEUTIKWY EVOOAYYEIOKWV
EMEPRACEWY

« Ol gIKOVEG aUTEG Ba 1'rp£1'r£| va givai
apwa 6|aesolpag TO0O o€ npaypanxo - i
XPOVo 600 Kol O€ OTTOIAdATTOTE OTIYMNA; 7
OTO MEAAOV {nNTNOOUV aTTO TOV |
EMENPRATIKS VIOTPO



E=OMNAIZMOX EPITA2ZTHPIOY
ENAOAITEIAKQN ENMEMBAZEQN

2UYyXPOVO oUCTNHA ATTEIKOVIONG

2U0ThHa KaTaypa@ns (WTIKwV onueiwv (monitor)
2ZUOTHHOTA KAOPOIOAVATTVEUCTIKAG avalwoyovnong
Kevrpikn rapoyn ouyovou

Kevrpikn avappopnon

Popnrou¢ eEwrePIKOUS ATTIVIOWTEC (TOUAAXIOTOV 2)
lpoowpivou¢ Bnuarodoreg (trouAdayiorov 2)
Evoorpaxsiakou¢ owAnves kai ambu

EvéoapTiki avTAia (IABP)

MoikiAia KaBeTAPWYV Kal AOITTWV AVOAWCINWY UAIKWYV

ddappaka

Emikoupikd cuctipara atmeikéviong (IVUS, OCT)




TO 2Y2THMA AMNEIKONIZHZ: H «KKAPAIA»
TOY AITEIOTPA®IKOY EPIAZTHPIOY




Ol BAZIKEZ AEITOYPI'IEZ ENOX
KINHMATO-AITEIONPA®IKOY
2Y2THMATOZ

« H tmrapaywyn 0éoung aktivwy — X
KATAAANANG TTOIOTNTOG KOl EVTAONG

H TrpoBo)\n TNG OE0MNG UTTO KATAAANAN

L ! Ywvia Siapéoou Tou acBevoug

H avixveuon tng 6€0UNg META TNV
TPOTTOTTOINOT) TTOU £XEI UTTOOTEI A@QOU
Exel OlaTTEPAOTEI TOV A0BEVN

 H peTATPOTIA TNG TPOTTOTTOINMEVNG
OE0MNG TWV AKTIVWYV — X O€ EIKOVA



Ol AKTINEZ - X

* HAegkTpopayvNnTIKR) OKTIVOBOAIQ ME:

Rotating Anode

NMNapayovTtal 6Tav UYPnANG EVEPYEIQG
NAEKTPOVIA ETTIBPpOadUVOVTAI

i < XTUTTWVTAG» TTAVW O€ EvaVv HETAAAIKO
il OTOYXO

Electrons

 Ta @WTOVIA TTOU TTPOKUTTTOUV £XOUV
evépyela 70 -120 KeV



H NMAPAIMQI'H THZ EIKONAXZ

Atraiteital Ikavi diagopd oTo Babud aroppoPnong NG
0£0UNG TWV AKTIVWYV —X HETAEU TWV SOPWwYV TTOoU BEAOUpE va
OTTEIKOVIOOUHE Kal TWV TTEPIBAAASOVTWY AUTEG SOoWYV

H dia@opd auTtn emITEIiVETAI HE TN XPRON 1IWSIOUXWV
OKIAYPUPIKWYV

Py H avouoiopopen amoppognon TG S£0uNg Kai n €K
oo s ey o T dlaomropdg (scattered) akTivoBoAia peiwvel To contrast Tng
gIKkovag («06pufog»)

H abgnon Tng évraong Tng 5éoung Kai N PEiwan Tou eUpoug
Tou TTediou auédvouv To contrast TNE EIKOVOC (MEIWVOUV TOV
«06pufor) alAa

2T0 CUYXPOVO CUCTAHATA UTTAPXEI AUTOMATN pUBMIOH TWV
TTOPAMETPWY AUTWYV WOTE VA ETTITUYXAVETAI N BEATIOTN
duvarr oIdTNTA £IKOVAG ME TNV EAAXIOTN duvaTr) €KBeon
oTNnV akTivoBoAia




TA MEPH ENOX 2YI' XPONOY KINHMATO-
AITEIONPA®IKOY 2Y2THMATOZ

KAMEPA KATATPA®HZ CAMERA

LIGHT DIAPHRAGM

CCC TROL SIGNALS
DDDDD
IMAGE PROCESSOR




H FTENHTPIA TOY 2Y2THMATO

outputs of 80 to 100 kW
at X-ray pulse rates of 30 pulses per second

COMVERT HIGH
CC TO WOLTAGE HIGH HIGH
DC PULSED TRANS— VOLTAGE VOLTAGE
RECTIFIER SMOOTHING oe FORMER RECTIFIER SMOOTHING

bC K—RAY
FILTER CHOPPER g TUBE
POWER SUPPLY T T T T T
4B V

3 PHASE 120 HZ 6500 HZ HIGH VOLTAGE HIGH SMOCTH
60 HZ PULSED PULSELD 6500 HZ VOLTAGE HIGH
Dc Dc AC 13000 HZ VOLTAGE
150,000V PULSED
oC

(dAM) syoAo|y 0Z1-0v

Automatic Exposure Control (AEC): provides the optimal combination
of: X-ray tube voltage, current, and exposure time




O KAOOAIKOZ 2QAHNAZ NMAPAINQIrHZ AKTINQN - X

KAGOAOE ANOZ

1. MeydAn £oTia
2. Mikpn €oTia




TA OIATPA TOY 2Y2THMATOZX

ALUMINUM FILTERS

COOPER FILTERS

TYETHMA MEPIOPIEMOY THE AEEMHE
(COLLIMATOR)

LEAD SHUTTERS (COLLIMATORS)
Shutters are built in the system to adjust
the field of view and to avoid showing white
margins at the edges of the image that
might interfere with the perception of image
detail. Be aware that if the field of view is
set too small, there is a risk to miss some
of the anatomy.

WEDGE FILTERS

To prevent distracting highlights in the
region of interest (lung tissue) that will
affect image quality, wedge filters can be
used.



O TPOIMOX AINEIKONIZHX




O ENIZXYTHZ EIKONAXZ
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O ENIZXYTHXZ EIKONAXZ

Cardiac image intensifiers max FOV 23-25 cm

HOOPIZOYEA Vascular image intensifiers max FOV 40 cm
EMIPANEIA EIZOAQOY HAekTpodio E,
SELETE / rAekTpodio E,

,r HAexkTpodio E,

”DPE]‘A
{ HﬂEKTPDN'QN .

E=OAOX
\| ENIZXYTH EIKONAZ

Grid

» ®wTtokdabodog
==

AY=HZH THZ ®PQTEINOTHTAZ KATA 100.000

)



O ENIZXYTHZ EIKONAZX
EZOAOZ ENIZXYTH EIKONAZ

To NUIDIATTEPATO KATOTITPO DIAVEHE
TO OTITIKO OAua oTnv video camera
KQl oThVv BUpa £ZO00U.

To onua amro Tnv video camera
odnyeital oTnv 0606vN.

To onua ammo Tnv 6upa o600V
HTTOPEl va 00nyn6ei ot:

— ouokeun spot film

— cine camera

— ADC (Analog to Digital
Converter) yia ynoiokn
atrofnkevon/ereepyacia
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H KATATPA®H THZ EIKONAZ

‘ Flat-Panel X-Ray Detectors

Cine Camera <5 X-rays

Csl Scintillator

/ Selenium -
wray . Photo Detector S Light

generator

Photo Detector
- - Electrons Electrons

Emm)  Signal

integrating Figure 2.9 Inldirect alnd dlirecl digital {flat-panel} imalge receptors. The indirect {left) dgtector uses a Csl
refarence cirauit scintillator, wvirtually identical to that in an image intensifier, to convert the x-ray signal into light. A
voltage photodetector converts the light into an electron signal. This signal is then digitized. The direct detector (right)
uses a selenium layer to directly convert the x-ray signal into an electrical charge distribution. This signal is

VI D E 0 C AM E R A / Capyrig '?'I:u:l_Ei L-i|:| pincott Williams & Wiilkins. & Walters Kluwer Company. All rights resenved
Solid-state charge-
coupled device (CCD)

television pickups



Image Handling ;
and Display ‘ [ 4 Image Receptor

| T L - -

I Automatic
I Dose Rate
Control

Operator

Electrical

Stabilizer
- X-Ray Tube

Primary Controls |l Power Controller IR

I Foot Switch

Operator Controls mesmusmunmy

High-Voltage
Transformer

Figure 2.4 Generator and feedback schematic. Modern generators rely on a large number of feedback loops
to manage radiation dose and stabilize image quality. The operator provides the final control loop by managing
system resources.

Copyright ® 2005 Lippincott Williams & Wilkins, & Walters Kluwer Company. All rights resenred
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http://upload.wikimedia.org/wikipedia/commons/b/b2/Herzkatheterlabor.jpg

PHYSIOLOGIC MONITORS
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EKG, NIBP and Sa0O2 Monitor




Ste‘idhd‘ard Table accessories

 Armboards and extenders

*Overhead and table lead shielding
*Overhead surgical light
*The power injector
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CATH LAB WORKSTATION
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Intra-aortic balloon pump (IABP)

The ins and outs of the IABP

The IABP rapidy X
_ shutdes helium gas in {{ el
" and out of the balloon, ‘:"w
which i located in the  §
descending aoma, The |
balloon 15 inflated at
1he oneat cl aarjia

% Dastole
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INTRAVASCULAR ULTRASOUND (IVUS)




' e Catheter-Based Modalities To Assess Plaque

Circumferential Morphology: Can They Make A Difference?
Necrotic Core Growth

Hatiant 1D: VIJGID LE Hand) Elanidz

Cathetay #: 1154 ] i .

Date: 0T Sep 004 ; m m
ol bl

OPTICAL COHERENCE TOMOGRAPHY S—— )

TopSpin Medical



KINHTO AITEIOINPA®IKO EPI'A2ZTHPIO
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Co-Registration
Modalities and Process







Physical Models of Imaging Data

University of Colorado 3-D Lab Rapid Prototyping Project

DYZIKA
MONTEAA

Circulation 2008;117:2388-2394.

POMIMOTIKA
2Y2THMATA
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