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FUNDAMENTALS OF RADIOLOGY - Active space

Sﬁmbo'ls :

LA AL
a &

Tretoll : Radiotion Hozard X-royy rodiotion hazard Sealed radiotion source

Electromagnetic Spectrum & Radiation Units 00:02:23

ELECTROMAGNETIC SPECTRUM

Rodio waves : micro waves : Infrared : visible ligh‘c : UHrowviolet : x—raﬂs } Gammeo. roys

-

(e Frequency ond enerqy (mosdimuny
Properties of em Spectrum : Properties of X-roys :
mass : Rbsent. Frequenc}j : Hi.gh.
velocity : 3 x 10° m/s (speed of Ilght). energy : High.
Types of wanes : Crest and ’cro«.xah. LUo.vaeng’ch 1 0.0 10 10 nm,
&ner% content : 100 eV 10 100 KeV.
RADIATION UNIT
P Conventional Unit S Unit
Coulomb/ka (Charae/
Radiotion expoure Qoenkgen e 3
meiqh%)
Rodiotion absorbed | Rodiotion absorbed dose (RAD) aroy (&w
Radiotion Equivalent in Man
Absorbed dose equivalent Sievert (W)
(ReMy)
Rodicactivity Curie pecquerel

Note : “Qadioactivity” term coined by Henri Becquerel.

Effects of Radiation 00:10:12

Determinina Foctors :

* Durodion } o A
exposure to radiotion.
y '.n{*ensi’cﬂ

» Sens'rtw'rtg of tissues 1o radiakion.
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2 - Radiology

Low of Eo.diobiologa/ Low of Bergonie and Tribondeaw :

Active space -----

Radiosensitivity o€ Tissues with <

Active mitosis.

Maxirnum unditferentioted cells.

most sensitive : Bone marrow »? &IT » CNS/musculoskeletal system.

Acute Radiation S}jndromes :

5'(?0868 :

Stage | : Prodromal (Minutes to hours).
Stage It : Latent (Hours to days).

Stage Il : Manifest lliness (Days to weeks).
Stage IV : Recovery/death (Weeks to years).

Syndromes :
In order of appearance *
feuke hematologieal syndrome | feute & fract syndrome | foute eNs syndrome
Threshold dose | - a &y (Least) b - 10 &y 230 &y
+ Poncufopenia
_ ; " ; 3 _
monitestations : :-‘tni::;;:age }Deodh Diarrhoea. (* symptom)
Types ot eftects:
Deterministic Stochastic
: Acute radiation syndromes | | Carcinogenesis
exomples i ifnwdtnﬁnge * mutations/Chromosomal
o Sterilty (conadal damage) | “ETHNONS
Onset Acute to subacute Chronic/deloyed
Threshold dose Determined Not determined
Severity Dose dependent Dose independent

Risk-Dose relaici.onship

non—lnear with threshold dose

Qiek Threshold
Dose

v

Linear with no threshold dose

Risk
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Fundamentals of Radiology - 3

Radiation Exposure 00:21:82 ____. Active space -
exposure
Typss values (Mmsw)
PET Scan as A

| CT/PeT/radionuclide CT Abdomen 0
Danger studies (H'ghes‘c CT Thorox g
expos.ure) — it
CT Head/Brain 35
Barium enema, 511
Introvenous urogram -

Dlagnostic 5
Bariurm mMeal follow throuaghn -

warning | procedures (multiple _ ™
exposure) Barum Meal -
Barium Swallow y -
micturating Cystourethrography (Mcw) L3
Lumbar Spine 10
Abdomen X-ray =
Spot radiographs Hip X-rouy, =
Sofe (exposure once/ Skull X-ray -
-
e _Chest x-ray 004
* Limb/ Joint X-roy 0.01 (least)
Guidelines :

International Swdelines : 55 International Commission on Radiologicod Protection
(CRrP) § International Commission on Radiation units (ICRW).

Public exposure Occupational exposure
* 30 mSv/year or SO MSV in any | yr.
efSective dose | mSv/year OR
* 4100 mSVin S years.
fensicd Lens of eye IS Sy IS0 M5V
equivolent dose Skin SO Sy S00 msSy
Pregnant females <l mSy

Indian guidelines * By Atomic energy Requlatory soord (pers). @
Same as international, except occupational exposure — effective dose of 30 msv
in any | year provided <100 m&vV in S years.
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4 - Radiology

_____ Active space - X-Tay Production & Interaction 00:31:33
Structure of X-Toy Tube :
Tube envelope : Ceramic Tube 'rwusing :
(more durable) Lead lined —» Prevents radiation leakage
Vacuum by
— * glectrical insulator
Laroe VL a el F 2
- i Heat dxssmpo:tmn
difterence
Cathode Pnode
Tunask Exit window l
- Tungsten + 2henium ohonj
x-ray beam
X-roys are produced when electron beam strikes anode.
mechanisms of X-Ray Production :
it - P
mechanism Aeceleration/decelerotion of e Sy 02 B
outer to inner shell
Frequency of use 10-80% (M/C) 30-30%
AKA eren‘\s&.-tmhu'g/
it i i gl
Additional points i fbrahina g used in mammography.
x-ma Interoctions :
Occurs inside patient’s body.
Compton efSect (M/c) Photoelectric effect
ArA mid energy phenomenon Low energy phenomenon
Interaction b/w x-ray photon § outer shell e X-royy photon § inner shell e
Outcome T Deviation of x-ray No deviodion
* Scatter radiation more (] distortion) Absent
* Imoge resolution Low Betier
* Desired level Jeffect Teflect
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Fundamentals of Radiology - 5

Factors Determining exposure of X-ray Image :
Adjustrments done on X-ray console based on image requirement.

Tube potential (TP) Tube current (TC)
unit Kilovottage Peak (kvp) milli-Arpere second (MAs)
* & Penetrotion
Determines I * Imoge contrast
LI+ §
Image corrast

Thermoluminescent Dosimeter (TLD) Bodge :
use + monitors oecupational radiation exposure.

Range : 0.0 m&y - 106y, ||' ‘ :

Composition : Phosphor crystals ; 'm - A1005 ﬂ!
* Lithium Fluoride LiP). reviumezozs | |
* Lithium Borote.

* eeryllium Oxide (®e0).
mechanism of action :

Rodiatio
Gkl 1 > Abhsorbed ba crUS{’al
exposure J ¢
excitotion of electrons o hiaher energy levels
2 months

‘

Trapped. in 'nigh enerqy stote
Tested by ARG/

Renentech Labs/ | Heoding of erystol
BARC J l
glectrons move 1o lower energy levels.

.

emission of lightt (Lost ener%)

Determine quantity of radiation exposure.
Computed Tomography (CT)

00:47:49

CT Room :
gquipment : CT equipment room + CT console.
CT equipment room :

* Lined bﬁ lead — Prevent leakage of rodiotion.
* Thickness :

- Leoad: /16" inch (OR)
- Concrete : 4-6 inches.
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6 Radiology

HounsReld unit/CT value Scale :
* pumericol value of tissues on CT scon.

us. - uu..o*.er
HU‘;: 1000 ¥ ——m

waker

HU ¢ Hounshield unit of tissue

U : Linear ottenuation co-etficient

* It is determined, bﬂ electron densﬁca.

* values :
Air Waker Bone
- 1000 o + 1000
L | | | ] |
O ! ] ! j | ©
Less dense — BOO - 100 + 45 40 + 1S more dense
Lungg Fot Beute hernorrh::ge

uJ'meUJ‘lﬂS 2 ﬂ@usting 'Lmage contrast us.'mg range of Hounshield units appreclable to

hurmon eye.
@ l |
()
4
Brain window Bone window mediastinal window Lungy window
(0 to 100 HW) (200 to 1000 HW (6 to 100 H) (200 to -100 v

T Po!skramna/ whole body CT/Pan-scan :
Standard protocol :

* Non contrast CT of the head + cervical spine.

* Contrast enhanced CT of the chest + abdomen + pelvis,
Note ' Limb CT ig not included.

Ultrasonography 00:57:45
Sound Spec{rum :
1 {—uﬁrasonac spectrum in diagnostic use | 7 Mk
I mHz .J' .A A .A. .l‘ .l. .l. A ] I,ll | A 13
' Ultra-sonic | |
FY VUV VYV VYV
30,000 Hz
AN O
/ PEELEUN v/ us& probe has piezo electric crystals
a0 ke (Lead zirconate titanate : m/c)
fra‘sonic
O Wz . 4
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Fundamentals of Radiology 7

usq gasic Principle :

Reverse piezoelectric effect :

glectric current passing through the crﬂssmd produces vibrations in the fissues.
Piezoelectric effect :

vibrations reflected by tissues are converted back into electric impulses.

Magnetic Resonance Imaging (MRI) 01:02:40

Pﬁnciple C
Based on Sljr‘omagne’ric properfa of htjdrogen nucleus — magne’c'uc Reld.

Contraindicotions :
Absolute C/1 : Interference/effect of magnetic field —» Fatal consequences.
1. Metallic Qorelgn body in eye.
. Cardiac pacemalker.
3. Cochlear implants.
4, Ferromagne’r'nc hemostatic CNS aneurysm clips.

Relative C/)
.. Claustrophobia : Sedate the pt. — Then do MRI
a. Insulin pumnps.
2. Nerve stimulators.
4. Prosthetic heart valves.
S. 1" drimester of pregnancy.

Farau:lo.ﬂ’s (1&53 )

Shielding : Prevents action/interference of MR\ magnet on outside devices §

vice-verso,
Looden ponels
u;mpped with
copper wires
Faradmj‘s coage
Contrast Media : 01:08:54
Imaging modahtq Contrast media.
x—rcu,q]/ T Barium, lodine
us§ Stabilized microbubbles (Expired by lungs —= Safe in renal failure)
el Godoliniurm
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