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Instructions

Notes are to be used in conjunction with Marrow videos.

Please note:

The information in this book has been printed based on the transcript of the Marrow videos. This
book has to be used in conjunction with the Marrow videos and not as a standalone material.

The information contained in this book is for educational purposes only. The content provided is
not intended to substitute for professional medical advice, diagnosis or treatment.

This book cannot be sold separately. It has been made available to only select eligible users who
have an active subscription to Marrow videos.

The text, images, slides, and other materials used in this book have been contributed by the
faculty, who are subject matter experts. We have merely reproduced them as video transcripts in
this book.

The notes have been consciously designed in a way that is concise and revisable. To ensure this,
we have intentionally added only the most relevant modules and images that are needed for you.

The notes contain blank spaces primarily for labelling diagrams, completing cycles and more to
promote active engagement and reinforce learning.

Reasonable care has been taken to ensure the accuracy of the information provided in this book.
Neither the faculty nor Marrow takes any responsibility for any liability or damages resulting from
applying the information provided in this book.

All Rights Reserved

No part of this publication shall be reproduced, copied, transmitted, adapted, modified or stored in any form or

by any means, electronic, photocopying, recording or otherwise.

©Marrow
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FUNDAMENTALS OF RADIOLOGY ----- Active space -----

Founding Sother of rodiology : Wilhelm Rdntgen (Discovered X-roys : 8" Nov 1895).

wilhelm Rén’cgen

SmeO‘S :

o4 6.0
4 A

Trefoil : Radiation hozord X—m5 rodiation hozard Sealed radiotion source

electromagnetic (&) Spectrum :

* Spectrum of enerqy components.
* Frequency and energy :
Radio waves < microwaves < infrared < l'\gh’r < UV rays £ X-rays < gammao. roys

(Minimum (Moximum).

Properties of em spectrum :
°* Mass : Absent.
* Velocity : 3 x 107 m/s (Speed of ligh®.
° Wove +5pe : Crest and ’cmugh.

X-Rays 00:06:35

Properties :

Wavelength : Frequency : energy : Inverse square law :
0.0l = 10 nm. 2 % 10° - 3 x 10”7 He. 100 eV - 100 KeV. . \r\Jrens'\Jcﬂ o |/v?

(r : Distance $rom source).

. S'\Sn‘\?\cance : Qadio%herapﬂ.
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Radiology

Structure :

Tube housing (Lead lined material)
Oil bath (For heat loss)

Tube en\/e\ope
(Ceromic)

Vocuum

Anode : +ve flament (Tungs’ten

Cothode : —ve + Rhenium od\og)

Qlament (Tungs’cen)

exit window
Func’don‘\ng :
glectric current ——» Cothode filoment

:

Thermionic emission
®/% Theat of Slament)

:

Accumulodion of electrons around cothode

:

Peceleration of electrons fowards anode

:

Accelerated electron hit anode

:

Production of X-roygs.

mechanisms of X-Ray Production :

I. Continuous spec’crum :
* m/c: 70 - 80 %.

° KA 6remss‘<mhlun9/ white radiotion/ braking radiodion.
°* mechonism :

A x-rays emitted (From lost € kinekic er\ergg)

p o
-ve

glectron ()

RSy in. Bntae e beom decelerated O/ loss of Kinetic energg)
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Fundamentals of Radiology - 3

a. Characteristic spec’cmm :
® Less common : 40 = 20%.
° S\gn‘\%ccmce :uged in mammogmphg.

* mMechanism iii. Outer shell e moves in

i. Hits inner shell

il. € moves out
(Unstoble otomy

V. X—rous emitted (From

lost enerqy d/ jumping i
Interactions of X-Rays (In Patient’s Body) :

* Compton efSect : m/c overoll.
* Photoelectric efSect : 3™ m/e.

* Coherent sco@der'mg

* Photo-disintegration Not seen in diagnostic radiology

* Poir production (High eneroy X-ray beams not used).

Compton eftect/ Photoelectric efSect/
mid-energy phenomenon low energy phenomenon
Interaction b/w X-ray photon | Interaction b/w X-ray photon and
Couse
ond outer shell e inner shell e
X-roy beoam deviotion ® o
(scotter radiotion)
Image distortion ® © (rage quality improved)
Desired levels | 1
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4 Radiology

_____ Active space - Effects of Radiation 00:18:26

Laow of Radiobiology/Law of Bergonie § Tribondeou @ .

* Radiosensitivity * Amount of undifterentioted cells/
cells in active mitosis in tissue.
* Moximum rad'\ogengi’d\/\’vﬁ : BONE MArToW.

Acute Radiation Syndrome @ 2
g .. Acute hematological syndromes : | - & @y
g 125 il. Aeute GIT syndrome : b — 10 &y Threshold dose.
Q
&

iil. Acute CNS %ﬂdrome : 30 - 20 6\5

Stoaoes :
3 4 s’cages
Prodromal Lotent mManitest Qecoverﬂ/ death

Deterministic § Stochastic effects :

Determinictic eftect Stochastic effect
Onset Acute - subocute Chronic
Threshold ® o
dose
X dose
Se\/eri’rﬂ Not dose reloted
(1 Dose —» erythema, necrosis, ulceration of skin)
Non-lineayr : Lineoay :
X o)
z )
Risk-dose
relotionship Threshold
dose
Dose DOS;
* Acute rodiotion sgndromes ) A
* Carcmogenes\s
& | ® Cotoroct pa
xomples ® Mutotions
P * <Kin effects
* Chromosomal aberrations
o S’cer‘\h’cﬂ
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Fundamentals of Radiology

Radiation Exposure @ 00:29:41 .
Radiation exposure Volues :
Tuypes Secons e
ype values (msv)
PET scan as A
CT/PeT/radionuclide CT abdomen i
Danger studies CT thorox 8
(Highest exposure) — _
CT head/brain 23S
Borium enema q
Intravenous urogrom =
Di ostic
) i . Barium meal follow through -
Warmning procedures _
(multiple exposure) arium meal -
Barium swallow -
Micturating cystourethrography (MCW 1.8
Lumbay spine 1.0
Abdomen X-ray -
Spot md\ogmphs Hip X-rou _
2ofe (exposure once/
hk)\ce) SKU“ X"(M =
Chest X-ray 0.0a
Limnb/joint X-ray 0.0l (easd)
ICRP/ICRU Radiation exposure Guidelines :
® ICRP : International Commission on Qad\o\ogicod Protection.
® |CRU : Intermadtional Commission on Rodiokion Units.
Public exposure Occupodional exposure
° 30 mV/ yr averaged over S years
OR
efSective dos I mav/uear
Ne © TRSEEE * SOmMSVin any one year provided thot total
dose over S years is <100 mSv
Pi—— Lens of eye IS MV ISO MSV
equivalent dose 2KiN SO MV SO0 M3V
Pregnant femoales <1 MV

AeER® Guidelines (India Specific) :

® AgZRB : Atomic ‘anergg Qegudo@corﬂ poard.

* Similor to intermadtional Smdelines excech :

effective dose in occupadional exposure : 30mSy in any | year

(€100 M3V in S Bears).
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Radiology

Radiation Units, Exposure Factors and TLD Badge 00:38:05
Radiation Units :
Conventional unit S.\. unit
Coulomb/Kg
Radiodion exposure Roentgen
(Charoe/weight)
Radiation absorbed | Radiation absorbed dose (RAD) &ray (&y)

Absorbed dose equivalent

Radiotion equivalent in man
(Rerm

Sievert (&\)

Rodiooctivity

Curie

Becquerel

X-Roy exposure Factors :

Tube potential Tube current
AKA Kilovoltage peak (kvp) milli-ampere second (MAL)
* X Penetration
Determines

I e \mage contrast

&

\mage controst

Thermoluminescent Dosimeter (TLD) Badge @ :

Use : monitors radiation exposure (Qange : 0.0l m&y - 10 6\5).

Composition : Phosphor erystals (Lithium Suoride, lithium borate, beryllium oxide).
Assessment : every 3 months ot AERB/BARC (Bhabha. atomic research centre)/
Renentech labs.

mechanism :

Radiotion exposure —» Absorbed bﬂ crgs’cods —» glectron elevated to h'\gh

Monitors
|| radiation
exposure

Radiology *

energy stote

:

Trapped N h'\gh energy stote
(glectron er\ergg)

:

Heoding of badge (n \aboroecorﬂ)

Releases Jcrapped energy as visible \'\Sh’r.
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