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FUNDAMENTALS OF RADIOLOGY Active space

Sﬂmbols g

CAUTION X-RAY

hh AA
‘ B

Trefoil : Radiotion Hazard X-roy radiotion hozord Seoled radiotion source

Electromagnetic Spectrum & Radiation Units 00:02:23

2LECTROMAGNETIC SPECTRUM

Rodio woves : micro waves : Infrored : Visible \‘\Sh’c : UWraviolet : X—m5$ : oMo roys

y

(minimuny Frequency and eneroy (Moaximurm)
Proper’c'\es of em sPec’cruun e Proper’c‘\es of x-—raﬂs g

mMass @ Absent. Frequency : High.

velocity : 3 x 10° m/s (Speed of \igh%). enerqy : High.

Types of wawves : Crest and Jcmugh. wa\/e\engkh : 0.0l Yo 10 nm.

aner% content : 100 eV to 100 KkeV.

RADIATION UNIT

Conventional Unit S\ unit
Coulomb/kg (Charge/
Radiadion expoure Roentgen _

weight)

Rodiokion absorbed | Radiotion absorbed dose RAD) aroy (6w

Radiotion gquivalent in Man
Absorbed dose equivalent Sievert (V)
Rermy
Radioactivity Curie Becquerel

Note : “Radicactivity’ term coined by Henri ecauerel.

Effects of Radiation 00:10:12

De’cerminins Foctors :
° Duration
ot exposure to radiofion.
C \n%ens\’rg

. Sens\’dv‘ﬁrﬂ of tissues o radiodion.
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2 - Radiology

Low of Qadiobiologa/ Low of Bergonie ond Tribondeauw :
mMoximum undi$Serentioted cells.

Qad\osensi’ci\/'\’cﬂ X Tissues with
Petive mitosis.

mMost sensitive : Bone moarrow > &IT > CNS/musculoskeletal system.

Acute Radiotion Sﬂndromes :

Stages :

Stoge |+ Prodromal (Minutes to hours).
Stage |1+ Latent (Hours to dayo.

Stage 1Nl : Manifest lliness (days to weeks).
Stage IV : Recovery/deoth (Weeks o years).

Sgr\o\romes :

In order of appearonce

Acute hemoﬂcologicod sgndrome Acute gl tract s5ndrome Acute CNS 55ndrome

Threshold dose | - & &y (Leasd b -10 &y 230 &y
C Pancg’(opema
Manifestations | © Hemorrhooe Diorrhoea (% ¢ om) -
) *3 }Deod'h \ SmP)(
* Infection
Types of effects :
Deterministic Stochastic
® Acute radiotion sgxdromes ) )
° Courcmogene&s
* Cotaroct )
examples _ * mutations/Chromosomal
® Skin o\amage )
- oberrotions
* Sterility (&onadal damooe)
Onset Acute to subocute Chronic/delayed
Threshold dose Determined Not determined
Severity Dose dependent Dose independent
Non-linear with threshold dose | Linear with no threshold dose
) Threshold .
Risk-Dose relationchip RisK Risk
Dose
Dose Dose
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Radiation Exposure

Fundamentals of Radiology - 3

00:21:32

Diagnosﬁc

exposure)

Guidelines :

wWarning | procedures (multiple

Borium enemao T

Intravenous urogram =

Barium Meal follow through -

Boyium mMeal -

Borium Swollow -

Internotional Suude\‘\nes : 63 Intermodional Commission on Qad'\olog'\cal Protection
(CRP) § International Commission on Radiotion Uniks (ICRW.

* 30 mav/ Year or SO mSV in any I yr.

eflective dose | mSv/year OR
® 4100 MSVin S years.
annuol Lens of eye IS mSV ISO Mm%V
equivalent dose SKin SO MSV SO0 MSV
Pregnant females 4 mSv

Indian guidelines : BY Atomic gnerqy Regulatory Boord (persy). @

Same as international, except occupational exposure — effective dose of 30 mSv

n any | year prov'\ded 4100 MV iIn S yeors.
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Radiology

e T X-ray Production & Interaction 00:31:33
Structure of X-roy Tube :
Tube envelope : Ceramic ————— Tube hous‘\ng :
(more duroble) Lead lined —» Prevents radiotion leakoge

Vocuum

Oil bodh :
* glectrical insulotor
° Heok diss\poedon

Large po’renhod
<€

di¥Serence

Codhode
i Anode
Tungs’cen exit window i

T ungs’cen + Rhenium od\og

X—rag beam

X-ro%s ore produced when electron beam strikes anode.

mMmechanisms of X-Roy Production :

Continuous spectrum Charocteristic spectrum
Shifting of €™ from
mMechanism Acceleration/deceleration of e g )
outer to inner shell
Frequency of use 70-80% (M/C) a0-30%

AKA Bremss‘«ahlung/

pdditional points
<ot Sl E white/ braking radiation.

used in mommogmphB.

x-—raﬂ Interactions :
occurs inside poecien{"s body.

Compton efSect (M/©) Photoelectric efSect
AA mid energy phenomenon Low energy phenomenon
Interaction b/w X-roy photon § outer shell € X-ray photon § inner shell e
Oukcome : T Deviation of x-ray No deviokion
* Scodter radiotion more (1 distortion) Absent
O \mage resolution Low petter
* Desired level L e8sect 1 e8Sect
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Fundamentals of Radiology - 5

Factors Determining exposure of X-roy Imoge: 77 Active space -----
Adjustments done on X-ray console based on image requirement.

Tube potential (TP Tube current (TO)
unik Kilovoltage Peak (Kkvp) milli-Ampere second (MAS)
* X Penetradion
Determines . o I < Image contrast

Image contrast

Thermoluminescent Dosimeter (TLD) Boadge :
use : monitors occupoec'\onod rodiotion exposure.

Qange + 0.0l m6\5 = IOG\&. ‘ : ‘

Composition : Phosphor crgs’cals ID - A1005
* Lithium Fluoride LiP). N

° Lithium Borote.

* Beryllium Oxide ®e0).

mMechanism of action : TLD badge

ol
L) _1 > Absorbed by crystal
exposure J l

—_

excitodion of electrons o h'\gher enerqy levels
2 months l
Tmpped n high enerqy stote
Tested by aere/
Penertech Labe/ Heating of erystal

PARC l
glectrons move o lower energy levels.

:

£mission of ligjrtt (Lost energg)

:

Determine quantity of radiation exposure.

Computed Tomography (CT) 00:47:49

CT Room :
gouipment : CT equipment room + CT console.
CT equipment room :
* Lined by lead — Prevent leakage of radiodion.
* Thickness :
- Lead : /16" inch  (OR)
- Concrete : 4-6 inches.
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Radiology

Hounsfield Unit/CT value Scole :
* Numerical value of tissues on CT scan.

Mx - Mmo’rer
Huxz I000 X ———

wodter
HUL : Hounshield unit of tissue

W : Linear oftenuotion co—efSicient

°® It is determined b5 electron deng'ﬁcﬂ.

* Volues :
fic Wadker gone
- 1000 ¢} + 1000
© st I — | ©
Less dense — 800 - 100 +4S to + 6S more dense
Lungs Fok Acute hemorrhage

wmdouoing : Qc}jushng ‘\mage controst us‘mg ronge of Hounshield units apprec\ab\e to

humon eye.
@ l 4
Brain window Bone Window mediastinal window Lung window
(0 t0 100 HW (900 40 1000 HW (0 t0 100 HW (900 t0 —100 HW

CT Polytrauma/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 is not included.

Ultrasonography 00:57:45
Sound Spectrum :
4 /—uHmson'\c spectrum in diagnostic use : > Mz
| mHZ A AN A ﬁl A A AN A Sl
Ultra-sonic
PN SN e e e oy
30,000 Hz

ot A
/ \Audi 'S/SP@C“\'-}’“ T USG probe has piezo electric erystals

aore (Lead 2irconote titonote : m/o)

Infra<sonic

O Hz .

"
4

Radiology Revision ¢ v4.0 » Marrow 8.0 - 2024



Fundamentals of Radiology - 7

usq Basic Principle g
Reverse piezoelectric eflect:
glectric current passing ’chmugh the chS’cod proo\uces Vibrodions in the tissues.

Piezoelectric effect :
Vibrotions reflected bﬁ tissues are converted bock into electric \mpulses.

Magnetic Resonance Imaging (MRI) 01:02:40

Pr‘\nciple g
posed on %romagne’dc proper’r5 ot hﬂdrogen nucleus —» magne’r'\c feld.

Contraindications :

Absolute €/ ¢ Interference/eftect of magnetic field — Fotal conseguences.
l. mMetallic ¥ore'\8r\ body in eye.
a. Caxdiac pacemoker.
3. Cochlear implants.

4, Ferromagne’dc hemostatic CNS cmeurgsm c\\ps.

Relative /) :
. Claustrophobia. : Sedote the pt. — Then do MR
3. Insulin pumps.
2. Nerve stimulotors.
4. Prosthetic heart valves.
S. I trimester of pregnancy,
Faradmj’s Coge:
Shielding : Prevents action/interference of MR| magnet on outside devices
vice-verso.

wooden ponels
uompped with
copper wires

Faradaﬂ’s cage
Contrast Media : 01:08:54
Imaging modality Contrast medio
X-roy/CT Barium, lodine
usE Stabilized microbubbles (Expired by lungs —> Safe in renal failure)
nMR\ Godolinium
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8 - Radiology

BARILM
8aS0, suspension used.

Applications :
&l studies.
. Borium swollow a. Barium meal
To evaluote : To evaluote :
* Upper phargnx. * Stomach.
° 8$Opha8us. * Proximal
* Gastro-esophageal duodenum.

Junc’don.

4. Bar ;
3, Borium meal $ollow LU SRR,

through @MFT)
To evaluote small bowel.

To evaluote \ourge

bowel.

Feoecherﬂ appearance
of jejunal loop,

Feotureless
appearance of ileum
(n central abdomen)

Contraindications :
Absolute : Perforation (Causes severe chemical peritonitis).
Relokive :
* Small bowel obstruction (S&0).
° Hﬂpersensi’d\/'\@.
* Recto-vaginal/vesico-vaginal/tracheo-esophageal fistulo.
* Left sided colonic obstruction @ excessive stasis —» Barium converts into
fecoliths.
I0DINATEZD CONTRAST

lodine (should be high to block X—raﬂs)

lodine—particle rodio : : : :
Osmotically active particle

(Should be high) (should be low 40 avoid adverse efSects)

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024



Types of lodinated Contrast :

Fundamentals of Radiology - 9

* lothalmic acid (Conray)

High osmolar Low osmolow
lonic monomers lonic dimers Non—ionic monomers Non—-ionic dimers
m/c used contrast Is0—osmolar contrast
Feotures - - C,hem'\cal\ﬂ stoble : Low Sofest
adverse effects High cost
|+ P Rodio 3: 3 (WorsH b:a 21 61 (@esd)
Salts of Diatrizoic acid
* Trozoarafs lohexol/Omnipague (M/o)
Jrex o A paa lotrol
. urogro&i}m * loxaglic acid lopamidol
&xamples : i i ) lotrolan
. ﬂng\ogro&@m * jocarmic acid loversol ,
i ) lodixonol
C e\as’rrogro&%\n Amipague

Contrast Induced Mephropodthg N :

Diagnostic criteria : 1 <. creatinine

* >35% Per '\Qjec’don value
* 0S5 mS/ dL obsolute increose

Laboroecorg mMorkers :
* <, creatinine .
O & Cgs{'od"m C;

* estimated GFR (eaFR) <60 mL/min.
* Plasma neutrophil gelotinase associated lipocalin (NGRL).

Risk Foctors :

C Pre—ex‘\s’c'\ng chronic K‘\dn65 diseose . &\der\g.
Diabetes mellitus.
mud’ciple m5€\oma,

Crd) : most important.
®* Anemio.

. Hﬂpovolemia/ Dehydration.

maﬂagemen’c :

} within 48-73 hrs of IV controst.

°* metobolic Sﬂndrome.

* Zoff l'\m'\’c\ng condition : Maintain Sluid and elec’cro\g’ce bolonce.

* Hemodialysis (Rovxe).

Prevention : Pre—contrast

* Renaol function tests : To rule out CHD.

O Hﬂdroec\on.
® picorbonote ’cherapg.

O M—ﬂce@\ cgs’re‘me.

® vVvitomin C.

® Rosuvostokin.
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1Y - Radiology

MRI CONTRAST AGENTS

Types:
Tl reloxodion agents Ta reloxotion agents
example godolinium M/ Super paramagnetic iron oxide (SPI0)
MRI sequence eright on TIw Dok on Taw
* Paramagnetic agent | Used to detect | Kuptler cell activity

Comments

¢/\ in pregnancy

(Focal nodular hyperplosio)

Hepatocyte spec'\?\c contrast agents :
O 6\d~man8anese DPDP.
o mcmgoé?od'\p'\r trisodium.

* gd—BOPTA.

* §d—e0B-DTPA.

Mephrogenic Sgs’cem'\c Fibrosis :

Adverse efSect of MRI contrast d/+ pre—-ex'\s’c'mg renal impourmen’c.

Cousative agen’cs :
* Omniscan/Gadodiomide (M/e) : Banned.

. magne\/is’c/ Godopentetote dimeglumine (3™ m/o).

. Op’dmarlﬁ/ Goadoversetamide.

USG CONTRAST AGENTS
<ofe in renal failures.

Clossificodion :
I* generotion a™ generation 2" generation
<hell None Protein Protein/lipid/polymer
Stability Leost moderote Highest (m/c used)
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RADIONUCLIDE IMAGING AND RADIOTHERAPY Active space -—---

Plonar Scin{rigraphg VS. Sinsle Photon emission (‘,ompu’ced T omographg
(speCcT):

Radioisotope of iodine injected — Uptake in thyroid tissues —— Detected by Y
comeras.

Based on no. of Y cameras

l l

Planar scintigraphy SPeCT
No. of planes Uniplanay mudtiplonoy
Y cameros Single multiple
Resolution Poor Go0d
Sengsitivity Low Hiah
PET Scan 00:04:40

Position emission Tomography (Pe).
Principle T: Annihilodion : Positron § electron —» Y energy photon.
Co-incidence imaging : Onlg true s‘\gnods detected bﬂ crﬂs’rods.

— Coincidence

'\mag'\ng

Ring of detectors

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024



12

Radiology

Indicodion :

Cancer imaging (Most important) :
* Primary o\iagr\osis. * Response to freatment.
* Staging § detection of metastases. * Recwrence detection.

18-FD& (F\uoro—deog—g\ucose) :
* m/c used radionuclide Sor PET scan.
* Cancer cells: 18 FD& uptake than normal cells (/4 Warburg efSect.

Warburg eflect:

Pyruvote _Rerobic | wtoke (Bven in presence of 0.
a\5c0l53\s

Shunted for cell division intermedioates.

PET vs. CT scan # Fusion imaging technique.

CT PeT PET CT

Gives structural/anotomicol Gives functional/metalbolic Colour map Super\mposed on
informodion informadion as o colour mop CT imoge

Drowbaocks of PET Scan :

False negative (PET (), tumor () False positive (PET (¥), tumor 5

* Small tumor size (41 em) : Low output of ¥
rays — undetected.
* Low grade malignancy (Slow proliferotion

roke) : * Infections :

- Tﬂp‘\coJ coxrcinoid tumor. - Cellulitis.

- Bronchoalveolor cancer. - Abscess.

- mets from primary mucinous tumor. * granulomatous conditions.
- Post Chemo’chempg tumor.

. Hﬂperglgcemia : Competitive inhibition of
FD& by excess glucose.

Newer FDA approved isotopes for PeT @ :

Isotope Indicodion

Go-68 PSMA

) ) Prostote concer
(Prostate specific membrane antigen)

Staging of prostote cancer : Detection of mets in
lungs, brain, &IT, &enito urinary tract

Coxbon-Ii Choline

Fluorine—18 Florbetoben/Flutemetanol/

o Detection of amﬂloid deposits in brain

Co—l4 Dototote Somadostadin receptor ® 5 neurcendocrine tumors

mMyocaxrdial perfusion
Nitrogen-13 Ammonio. § Rubidium-83 S o pe \

(Traditionally used : Thalliun

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024




Technetium-99m

Radionuclide Imaging and Radiotherapy

00:19:15

* m/c used isotope in nuclear medicine.

* Production § disintegration pathway.

Disinteagratio
Sgn’dnes\zed Srom —» Te-99m : Pt > Tc—-99
molﬂbdenm—% °* metostoble isomer. l
T b hrs. D'\s'm’cegro&es into

Ruthenium-99,

Applications :
Tc™ tagged with use
I Thyroid imaging
RAEC Detect site of bleeding
Neutrophils Detect hidden foci of infection (More specific than o-61D

Gallium-67 Scan

00:23:57

* Zengitive for detection of infection/inSlarmmadion (Pgrex‘\a 0% uNkNownN orig'm)

* Low spec'\?\c'\’rg : Folse positive in t

Sarcoidosis (Panda s\gn/ Lambdo. s‘\gn).

13

L,ijmphoma.
Organ Imaging 00:25:45
Renal \magins g
evaluation Rodionuclide used mechanism/Interpretation

Stodic/Structurol/Anatomical

T¢—99m DMSA
(dimercopto succinic acid)

GFR estimadion

Tc DTPA

excreted exclusively bq glomerular R[kradion

Dﬂnamic/ renal function evaluotion

Te MAG3 (mercap’coace‘cﬂl’rriglgc\ne)

excreted by glomerulor Rlakion +
tubulor secretion

Renal artery stenosis (RAS)

Cap’ropril Tc 99-DTPA
(Coptopril

couses | &FR)

DO Tc—99 DTPA Scon
meosure boseline gFR

Give smoall dose of Captopril

meosure gFR ogodn b5 Tc-99 DTPA : R,

I® &FR, <6FR —> RAS

Radiology Revision « v4.0 « Marrow 8.0 » 2024
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Radiology

_____ A ROEEED e Cardioc Imaging :

Imnaging fechnique Rodionuclide used Interpretation
* Thallium 201 (Aecurmulates in _
i o ) i ) « ® Normal mgocard\um * Hot spot
Cardiac perfusion imaging introcellulor spaces like K

* Infarcet : Cold spot (No perfusio
°* 12 N ammonia § Rubidium 8a oo P perfusion)

nfaret maq‘mq/ Infaxret scintigrophy 99m TC~stannous pyrophosphote Infaxret : Hotspot

Rodionuclide \/en’«‘\wlogmphg/ Som To- pace Cardiac output is assessed using EDV
 Toe
MUGA scon %V

lschemic mﬂocomd'\um tokes up I8 FDG

(glucox energy source)
nMyocoxrdial Viability assessment I8 FOG PeT
Y i ”)(5 ™ b Note : Normal mgocardiwn utilices

fokty acid as energy source.

MUGA : Multiple gated acquisition scan 5 €DV : &nd diastolic volume 5 25V : end systolic volume.

L,ung \mag'mg 3
ventilodion per%’»usion scon ¢
evaluotion Radionuclide Interpretodion
ventilotion (V) Tc-99m oerosols * Normal lung : v/Q =1
* early pe:

v (Normal) mismodeh
Q (| /fbsent) | defect

Perfusion (@ 29m mac;oaggrega’ced * PAdvanced Pe (Pe + Lung infarced)
olumin - CXR: Opaci’ra )

Tr\ple

- V: Abnormal
modeh

- Q' Bbnormal

Pe: Pudmonarﬂ embolism.
Gl Troct \mas‘ms g

Rodionuclide scan :
i H'\gh sens'\’c\/'\’cﬂ.
* Threshold for detection of bleeding : 0.0S ~0I mMl/min.

evoluote Raodionuclide used
Active @ bleed 99m Te sulfur colloid
Intermittent gl bleed 99m Tc RBCsS

99m Te pertechnate (100 :

meckel's diverticulum (ectopic aastric mucos
: ‘ P9 S GAEERY Hos ofSinity for gastric mucosa

Hepod:obiliourg \mag'mg g
Hepatic Iminodiacetic acid (HIDA scan

IV HIDA —> Taken up b5 hepa’cocg’ces —» Secreted into bile

v

6%\%0&5 tree visualization.

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024




Radionuclide Imaging and Radiotherapy 15

Normal : entire b\\\ar5 tree is visualised.
Acute cholecgs’d’ds :

&all bladder not
’rodﬁ'\ng up controst

&all bladder is not visualised on HIDA scan

Skeletal Imaging :
Te-99 mdP (Methyl diphosphonate) bone scan :
Detects stress Sractures/avascular necrosis/tumors.
Super scan *

* excessively high uptoke of T_99 MDP in bones.

* No excretion via Kidneys § urinary bladder.

,
’

® Seenin:
- Hﬂperparo&hﬂro'\d\sm.

- Renal failure.

S

=

=

x
‘M’
S s 2

- Page’c’s disease.

- metobolic bone disease.

NecK Imoaging : T
D'\agnos’dc use : Thﬂroid nodule imaging.
Radionuclide used : 99m Te-pertechnetate/I** Na-lodide.
Cold nodule wWaorm nodule Hot nodule
No up’raKQ Similay to normal movre than normal
’rhﬂroid 8lar\d H’\Bro‘\d 8\0«\0\
Radionuclide up’rahe
Rick of malignaney Highest (0% mModerote Leost (B%)

Therapeutic use :
* lodine-I2l : Pap'\\\ar5 Jchﬂro'\o\ cancer.
* lodine - 135 : 6rach5%hem{35.

Note :

lodine 134 : experimented Lor use in PET scon.

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024
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miscellaneous \maging g

Tissue Scan Features
99m Te-Sestamigl scan I0C for parothyroid localizaion
chroechgro'\d 99m Te tetrofosmin scon -
4D CeLT scan 10C for parothyroid tumors
® Tumors : Cold 3po’c.
Sah\/arg 8|and 99m Te per&echno&e scon &xcep’c Warthin’s turmor/
Adenclymphoma. : Hot spot.
Detects :
C Pheochromocﬂ’comas.
= Pamgangl‘\omas.
1" MiBg scan . medud\arﬂ +h5roid concer.
(meta-lodo-genzy| guanidine) | ¢ Neuroblastoma.
o e‘anglioneuromas.
Neuroendocrine/ * Ganglio neuroblastomas.
Cotecholamine produc\ng e Carcinoid tumors.
funor
10C for adrenal
Ce—-mR\
pheochromocytoma
STetal
* DOTA peptide PET/CT 10C Sor extro—adrenal
* DOTATATE PET/CT pheochromocytoma
* DOTATOC PET/CT
Components of Radiotherapy 00:49:52
a B X ray (M/c used) Y
Damaging power RGOS »F mMin
lonizadion Moax »—F min
Penetrotion min «« Mox
* Phosphorous—24. :
Rx of polgcﬂﬂnemia
] rubro vero.
* Rodium-343: Rx of Stront <o es00
M NtiumM-89 L - :
pa‘m%l bone mets. ) )
_ Rx of bone mets. Diagnostic purpose.
examples ®* Rodon-344a : Bir )
° Yrrium=-90 : * Cobolt-60:
pollutant § con )
Trons arterial Tele‘chempﬂ.
couse lung concer. o
Chemo embolisodion
of hepodocellular
concer.

6ra89)’s peok :

Seen with heavy § charged particles 4[: Q porticles.

Protons.

Note : Kerola hos the moximum dose of nodural radiodion in Indio.
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Radionuclide Imaging and Radiotherapy - 17

mechanisms :
lonisation —» Double stranded DNA breoks.

FRACTIONATED RADIOTHERAPY
Totol required dose is split into multiple fractions § then administered.

H5p0¥racﬁona’don

Conventional
Lroctionadion

HBPerSch’dona’don

Frequency of

43 Sroctions of dose/

* | Sroction of dose/
dag Lor the week
(monda5 - Fr'\do%)

> Sraction of dose/

* <oft tissue

Soycomoe

Rodiother week d
\ o * Weekend : Holiday Y
period.
ﬂggress\\/e fumors :
* Palliotive core e Cerebrol 8“ o
Indicaion " melanoma. - > Sl 2l g

concer
* Head, neck, foce
v )

concer

S Rs of fractionoted rad‘\o’chempﬂ :
l. Qad'\osens\’d\/'\@ : Boseline eriterio to stort RT.
a. erour
. | response to RT.
2, eropuloﬂnon
4, Qeoxggenoﬂdon

N } T response to RT.

CeLL CYCLZ SENSITIVITY TO RADIOTHERAPY

Shatd p‘nase 7 m phase :
MooinuM radiosensi’dvﬁg

Cell
Cycle
Phases

Sﬂn&he’dc phase B —
nMiNinuM mdiosensiﬁv‘\’cg

TUMORS SENSITIVE § RESISTANT TO RADIOTHERAPY

most radio resistont most radiosensitive

nnemonic MOP : nMnemonic Welms :

nelonomo. wilms
Osteosarcomo. awings
Pancreatic cancer LﬁmPhoma

mud’dple mge\oma
Seminomaoc
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18 - Radiology

Types of Radiotherapy 01:03:58

. external Beam Radiotherapy (eeRrT)/ Teletherapy (/o) :
Rodiokion source is ot o distance from potients boo\g.

Tﬂpes :

{ v

Cobolt-60 machine (M/c) Linear accelerotors (LINAC :
* modified heavy duty X-roy tubes
* Output: H‘\gh energy X-roy + €
D'\sad\/an’cage : Normal tissue \3“\8 in the poth of beam is exposed to radiodion.

Note :

Cobolt-S9 : Nadural form of cobalt.

a. 6mch5’rherap5 :
* Rodiation source placed inside/on tumor.
* Reduces exposure to normal tissue.

Type Feotures axamples

Interstitiol &mp’cg metal shells placed within tumor

Remote after loading :Fills shells with
‘\so‘cope Co pros’ca’ce

Radiotion emitted for o few mm
(Only tumor is exposed o radiotion)

\n’cracm/i’rarg
/ Radiation source placed inside o )
Co cervix
/ noturally occurring body cavity
Tumour s irradiated from inside.
mould

|

Rodiotion source placed on surface of

£ fip of &
bodg/ tumor Coov tip o 120
O [ Pap'\l\ar5 ’chﬁroid Co
° p%& .
Systemic IV injection of isotope which gets Polﬂcﬂ’chem\a rubra vero
concentroted in ‘courge’c organ * Strontium 89 §

Somayium 134,

In bone mets
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Radionuclide Imaging and Radiotherapy

Special Applications Of Radiotherapy (RT) 01:09:18
Rodiotherapy RT) Feoture Indication
T S’ca’rionar5 megoa. \/ol’rage P,
perot electron beam P ©
* multiple beams of uniform
s’«eng’ch
Stereotactic mdiosurgerﬂ * For accurate localisotion )

: Broin fumors

(R/r ¥nite RS 2DCT/MRI done

* Lekesell frames (Helmets) is
worn bq the podient

mMultiple beams ot varying

\n’cens\’rg moduloted RT ctrenoth
e

Con be used prophﬂlac’dca]\g or

Craniospinal irradiation o
also 1o limit spread as part of Rx

H‘\ghlg aggress\\/e tumors

gmergency RT indicodions :
Tumor/mets causing :
* 1 Intracranial tension.
* Spinal cord compression.
* Cardiac tamponade.
* SVC compression.
* Tumor \53‘\3 sgndrome.

C Hﬂpercodcem\a‘

Radiology Revision « v4.0 « Marrow 8.0 » 2024
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..... Active space ----- RESPIRATORY IMAGING : PART 1

CXR Views 00:00:30

PA view AP view

Children, unconscious or eritically ill

Indication m/c used
o patients, polytraurmo

® Posterior —» Anterior

Direction of X-roy * Centered ot inferior angle of * Anterior —» Posterior
beom scapulo/T, bodﬂ/ T_ spinous * Divergent
process
Tube-fim distance 6 $/73 inches/I80 em Less
Heort size Normal False card\omeqalq

PA view of lungs

Techniques of Projection :

Penetrotion
KVP &
\mage controst
Low Kvp technique High Kvp technique
Kvp 60O - 80 180 - 170
enhoncement Image contrast Penetrotion
. mihourg nodules Reassess hidden areas on
Detects ) .
* Colcificotions X-voy
CXR stondard fechnigue :
® PA view.

* erect pos‘\’don.

Q Suspended end inspiroﬂdon.
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Respiratory Imaging : Part 1 - 21

Indications for expiratory CXR :
* Pneumothorox.
* Foreign boo\g aspivadion.
* Obstructive lung diseases (Chronic bronehitis, emphysemoy.
° D\aphmgmo@dc pods&.

Other CXR Views :

CXR View Best Visualised feature
Loderol decubitus view minimal pleural efSusion
* Olung
® anterior oblique View * esophagus Barium study
® Sternum
* ®lung

© Anterior oblique view o2
* Portic window

Posterior oblique view (®) 5§ ©) Ipsiloteral rib $ractures
Qp'\coqmm Lung apices
Lordotic View middle lobe pathologies

Pleural efSusion : Right anterior oblique view  Le®t anterior oblique view
Loteral decubitus view

X-ray Film

Apicogram/ Lordotic View Right posterior oblique view  Left posterior oblique view
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Radiology
_____ Note
Fluid accumulotion \0C
Pleural efSusion usG
Pericardial efSusion gchocardiography
Ascites

Focused assessment with sonogrophy in trouma. (FAST)

Air accumulotion

0C
Prneumothorax

Pneumomediastinum CT

Preumoperitoneum

Re’(roper'\‘coneal organs
. CeCT
Pancreas (Obscured by gastric air)

Renal/ureteric caleuli NCCT

Normal CXR Interpretation 00:13:10

Level of exposure :

Margins of lower thoracic vertebral
bodies just seen —» Adequate exposure

Centering : Spinous process
* ¥ both yellow lines are equal : Well

centred. mediol end

° TDE{’O@C@ on @ — @ votodion : e

© lung seems darker — WL radiolucency,
* Tbistance on ® — ®) rotation :
® lung seems darker — WL radiolucency,

Identification of Ribs :
Anterior ends of ribs | Posterior ends of ribs
Distance from midline Away from midline Closer to midline
Orientadion Oblique Horizontal
Indicodor of adequote inspirotion . o
(min. no. of ends of ribs seen above diaphragm
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Respiratory Imaging : Part 1

Cardiothoracic (CT) Ratio :
®* To assess card'\omegodg.

_ Mox. fransverse diameter of heart (B)
* CT rodio =

Moax. transverse diometer of inner thorax (®)

® CT rofio values ¢

Normal Cardiomeqgaly

PA view £.0.50 7 0.50

AP view £ 055 7 055

Anterior end

Posterior end

Identificakion of ribs ' CT rokio assessment

Mediastinal margins : Right ventricle doesnt contribute to ony borders.

| ‘
nuckle \
nMadn pu\m.
orter

i

& . © odrial
® otrium AW i cppendage
- " - \

\ T
® mediastinal Moy gin © mediastinal maxrgin
Hilum :
* @ hilum shape : Concave (Laterolly.
Convex lobuloted contours — Lymphadenopathy (T, sarcoidosis).
* Hilar point : © higher or equal to ®.
© can never be lower than ®).

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024
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24 Radiology

Superior pulmonar3 vein
(Gmaller upper limb)

Hilowr po'\n’c

Lower Lobe pudmonarﬂ our’rer5

(Longer lower limb)
Hilar shadows

(Lower lobe veins have no contribudtion)

Loboxr ano@comg :

® upper lobe
Horizontal fissure © upper lobe
® middle lobe Oblique fissure
(® paracardioc areo) Lingulo. (©) porocardioc

areo)

© lower lobe

® lower lobe

Oblique fissure

Diaphragm :

Note :

nluucxgs check below
diaphragm Sor

pneumoper\‘coneum.

Diaphragmatic level

© side lower thon ®) o/*

weight of heart (®) side lower in
dextrocordio)

Cardiophremc cmgle

Oos‘cophrenic angle

Hidden Areas :
Areos not well-visualized

on CXR. s NR
5

-

~“RETRO- ©
CARDIAC
= LuNG
UNG IN pg,
CP RECegg

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024



Respiratory Imaging : Part 1

Prosthetic Cardiac Valves & Incidental Findings on CXR 00:36:53

Prosthetic Cardioc valves :

From obove to below :

LT AT.

APPENDAGE PV : Pulmonar5 valve @ canitih
AV : Rortic valve
nMV : Mitrol volve
TV : Tricuspid valve

%MV
PN
CARDIAC APEX

RT. CARD-PHRENIC
ANGLE

PAa view Loteral View

Dextrocardia with Situs Inversus :
A/W vartagener syndrome.

* Dextrocardio.

* Situs inversus.

4 -

C Ciliarﬂ d5s¥unck\on :

- Recurrent infections. Heart on ®) side
- pronchiectosis. ®
Fundic bubble on
- \n?er’dh@.
Dextrocardio with situs inversus
Cervical Rib :

* Articulates with transverse process
of cervical vertebra.

* A/w thoracic outlet syndrome :
Compression of subclavion vessels b/w
cervical rib § I* rib — Upper limb ischemia.

W

o ) i
Cervical rib

Post mas’cec{:om}j CXR : Seoliosis :

Lateral curvature
of spine

Absent (L) breast
shadow : Co. breost

Cobb’s‘angle
Used to quantity scoliosis

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024
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26 - Radiology

_____ Active space - neumoperitoneum :
Preumoper itoneum Pseudopneumoperitoneum
X-ray feotures | Free air below dome of diaphragm Air in bowel loop (Chilaiditi sign)
Couse Hollow viscus perforation Colon trapped b/w liver § diaphragm
Rx -

X—rag '\mage

Note : Chilaiditi sgndrome —» Chilaiditi s\gn + pain.

Differential Radiographic Density Signs 00:46:53

* Sharp borders visualized b/w structures of difSerent radiogmph\c densities.
* Radiographic densities in Torder : Air < Fat < Water < Bone < Metoll

Silhouette Sisn :
Positive silhouette s‘\gn : \r\ab'\h’cﬂ to visualize a shourp border d/t acgacen’c
structures ha\/'\ng soame rad\ogm;ph‘\c der\si’rg.

Structure obscured Lobe involved
®) upper mediastinal border RUL (Anterior segment)
® heart border RML
® come of diaphragm RLL » RML
Aortic knuckle LuL (Apicoposterior segment)

Loteral margin of descending thoracic aorta. | LLL (Super'\or/ posterobasal segment)

@ heart border Lingular segment of LuL Positive silhouette Siﬂ“ :
g ® heart border obscured
@ CERD @ d\aphraqm L d/% rmL consolidodion

Loss of (O dome ' Loss of ® uppe Loss of (®) dome Loss of (© heart border :
of diaphragm : mediastinal margin : ot diaphragm : Lingular segment of LUL
LLL (© heart border @) RUL anterior segment RLL (® heart border &)
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Respiratory Imaging : Part 1 - 27

Air 6ronch03mm Sgn: Active space -
Black branching lines (Rir o\ensi’cg) against the opacity of consolidation (Woker

dens‘ﬁrb).

Couses:
* Infective consolidation (M/o). * Pulmonary lymphomo.
* Pulmonary edema. * Pulmonary infarct.
* Interstitial lung diseose. * Pulmonar3 hemorrhage.

* pronchoalveolor Coo
(Low grade lung Coo.
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..... Active space ----- RESPIRATORY IMAGING : PART 2

Pneumonia 00:00:53

S’caph\tjlococcal Pneumonia. :
H'\S’(O(B : Fever, cwgh + expectoration, breathlessness,
on antibiotics.
X-Ray : Single/multiple pneumatoceles (Rir-filled cysts).
DifSerentials : Staphylococcus, preurnocystis (in HIV +ve).

Smphglococcal pneumonio.
shouo\ng pneumatocele
n’capicod/ mMycoplasma. Pneumonia. :
H'\s’cor5 :
* | prominent symptoms of LRT.
* [ constitutional symptoms.
X-Ray : Reticulonodular pottern of consolidadion.

L,egionel\a Pneumonio. :

H'\s’corﬂ :
* Aeute oubreak a-8 doys ofter an indoor gathering

(spreads through contaminated waker in coolers/AC. |

* Signs of LRTI.
* &IT involvement : Nausea, vomiting, loose stools.
* CNS involvement : Headache, confusion, lethargy.
G ‘a\ec’crolﬂ’ce imbalance.

X-ray: &/L multifocal involvement.

Pnewnocgs’cis Pneumonia :
H'\s’corﬂ :
* 1K/C/0 Hiv (D4 <300 celis/mmD.
* Insidious dﬂspnea, non productive cwgh.
X—Qa5 : Reticular central opacities + pneumatoceles.

HRCT : Central per'\h'\lour Sromd 8\&3& opacities (eeO.

Pnemocﬂs’c‘\s pneumonio
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Respiratory Imaging : Part 2 29

Cavitatory Lesions 00:06:39 Active space

Lung Abscess :
H'\s’corﬂ :
* unconscious chronic aleoholic.
* Aspirodion followed by cough + expectoration, high grade
fever.

Imnagjing * Ca\/'\ica‘cortj lesion + air—Sluid level.

ASPerSil\oma :

His’corg ;
* Post /o tuberculosis.
. H%mp’comoedc/ occasional cough + hemoptygsis.
Imaging : nMonod sign —» Lung coM’:g with
mobile dependent contents.

Note :
Air crescent s\gn P Seen is invoasive aspergi\\os'\s.

nsPerg'\l\oma : PNonod sign

Pediatric Imaging 00:09:08

gnlarged Adenoids :
History ¢ Child with a episodes of otitis medio, persistent

rhinorrhoea § nasal congestion. e P

X-Roy T adencid size in posterosuperior nasopharﬂnx. B

@ Adenoids En\arged aeno;is
with norrow
nasophargngeod airwoay
Acute piglottitis :
His’corg :
* 4 yr old child with h/o H. influenza. & infection.
* /0 Sever, altered voice, difSiculty in speaking,
‘mspiroecorﬂ stridor.
X-Ray : Thickened epiglottis
(Thumb sigr.

@ ep'\gloﬁ\s foude épiglo’c{ihs :
Thumb sign

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024



30 Radiology

Croup/Acute Laryngotracheobronchitis :
H'\s’corﬂ : Child with pro’crac’ced bar\ﬁ‘\ng c0u8h '
+ \nspim’corg stridor.
X Roy : Steeple sign (Subgjottic area
resembles o steeple instead of

dome). oy
J £ 3‘ ;o
Croup : Steeple sign (@) dome-shaped
Subglo’d\c area
Tuberculosis 00:12:54

Post Primourg T :
m/c type in adults.

Tree—in-bud appearance

* D/t endobronchiol
spread of disease.

* Not specific to Te.

(Never seen in 1°
Te) + surrounding
consolidation.

x—Roy

m'\l'\ourg TS :
* multiple, tiny nodules of I-2 mm
size.
* Diffusely scattered in /L lungs
a’t hemoerogenOus spread.

Note : Causes of milia@ nodules.

* T (M/c couse in Indio) .
* Vovicella Preumoconiosis

Silicosis
* Coal worker’s pneumoconiosis
Infections | ® elastomycosis

° coco‘\diomﬂcosis C Hﬂpersens‘\h\/i’cg pneumomhs

* CryptococCosis Allergie * Loe$Sler’s syndrome

* Lymphangjitis carcinomatosa. Cordio couses * Chronic pulmonary edema
E— * metostosic ® Chronic mitral stenosis

O L5mphoma Others * Sarcoidosis

¢ Leukemia * Alveolar microlithiosis
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Respiratory Imaging : Part 2

meoning

ahor's $ocus/lesion

Pulmonary parenchymal evidence of 1° T infection.

&hon's complex

&hon's focus + lymphadics + hilar lymph nodes.

Ronke’s complex

Calcified ghon’s complex.

Simon’s complex

Apical lung nodule /% hema’coqenous spreaoL

Assman's complex

Reactivoted Simon’s complex.

Punls lesion/Rechots Puhl reinfection

Chronic pulmonary Te involving lung apex.

weigert focus

Caseating focus in pulmonary venous wall.

Rasmussen’s focus

Pudmonarq ar’cerq oanewrysm close to TH lesions.

COVID-19

00:20:07

* 10C (Overal) : RT-PCR.
C \mag'mg I0C : HRCT.

HRCT Find‘mss:
* Peripheral, multitocal 6&0.

\V|

Normal lung on HRCT
Deep grey with white lines
£ dots d/t the blood vessels

N

Halo sign :
Central consolidation + peripherod halo
of 660 —>» Invasive aspergil\osis.

Ground 3\ass opacﬂ'ﬂ
Hozy increose in o\ensi’rg with
visible blood vessels.

o |t imagjing investigation : CXR.

* Reverse halo/Atoll sign.

Consolidoation :

visible air bronchograms

Reverse halo/Atoll sign ¢
Central 660 + Peripheral rim of
consolidodion —» COVID, organising pneumonio.

Radiology Revision « v4.0 « Marrow 8.0 » 2024
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32 Radiology

CT Involvement Score :
Assess extent § severity of lung involvement.

Assess the % of each lung lobe involved Scoring scale
Lung lobe Score
Right upper lobe * No involvement : 0 (Minimuny
Right middle lobe = <ShE
_ * S-as%:a
Right lower lobe 0-5 o 25-SOm: 3
Left upper lobe ° SO-TISH: 4
Lelt lower lobe ° >5% : S (Moximum.
Total score 0-3S

CORADS (Covid-19 Reporting and Dato. 55s’cem) :
To predict the probodo\l'\’cﬂ of covid-19 infection.

Type | Chance of infection CT $findings
CORADS | Highly unlikely Normal CT
CORADS & unlikely efSusion/lymphadencpathy (Not seen in covid)
CORADS 3 gquivocal Single central 660
CORADS 4 Proboble Few &g0
CORADS S Highly likely Peripheral multifocal 660
CORADS 100% RT-PCR positive (rrespective 0f CT findings)
Pleural Effusion 00:27:55

pest CXR view : Loteral decubitus.
10C : USG

Tﬁp'\cod Find'\ngs :

nMediostinal shi®t
to opposi’re Side

. =3 \
B < Y

4 i \ &
Blunting of cp angjle : Pleural meniscus sign : Opaque hemithorax/white out lung :
* earliest sign on CxR. 1 Sluid —> Fluid settles § o /& lorge e$Susion.
* Signifies 300-300 ce of Suid. Lorms meniscus. * \0C: CEeCT.

o =t investigodion : CXR.
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Note : /D $or or opagque hemithorox.

Respiratory Imaging : Part 2

/D eflect on mediostinum
massive pleural efSusion Pushed to opposite side
Lung collapse Pulled towards affected side
Consolidodion No shift

n’c5picod F‘mdings :

Apparent Tin density :
* vaseular markings (®).
* Hilor shadows ().

* mass like opacity in @ middle zone
®/+ Suid accumulotion in horizontal fssure).
* Disappears on treating heart failure (n 78 hro).

. Pleural efSusion in A-P view
(Supine position)

° AKA \/an‘\shing/ p‘nom’rom lung tumor.

3. Loculoted/Sissurol Pg

c/F: glderly male with congestive heart failure

(exertional dyspnea, basal erepitations, bipedal edemo)

Pleural efSusion vs gmpyema. :

a. Lamellar pleural efSusion

Plural efSusion

empqema

Fluid distribution

In dependent area

Along thoracic wall

enhoncement

©

® o/t pus —> Split pleura signs

Clinical Features

Cough, mild breathlessness

T grode Sever, 1TLC

visceral p\eum

Parietal pleum

Spli’r p\eura sigr\

Radiology Revision

*v4.0 - Marrow 8.0 + 2024
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34 Radiology

_____ Active space - Pneumothorax 00:37:00

Definition : Air within the pleural ca\/i’cg.

c/F:
* mechanical ventilation (). * Hypotension.
* Hypoxio. * Tove

Prominent mediastinal shift o

C Tachgcard\ou
oppos‘ﬁce side

visceral pleuroJ line

Hﬂperlucencg with absent
vascular marlﬂings

exponded rib cage
Deep suleus s‘\gn :
™/ downword pushing of diaphmgm)

Tension pneumo’chomx
® pest CXR view : 8)({3'\(06(0(5 CXR.

® 10C: CT.

* Rx: Needle thoracocentesis followed bﬂ intercostal drain tube insertion.

- Children : 3™ ICS in midclavicular line.

- pdults : S ICS anterior 4o midax\l\oxﬂ line.

pir—Sluid level
in pleurod ca\/'\’cﬂ

Hﬂdropneumo’rhomx

usE Assessment — POCUS (Point of Care ul’cmsonogmphg) :
l. S\‘\d‘\ng pleural line :
* Normal : Sliding movement of
pleural line with respivaion.

® Pneumothorox : No s\id‘mg p\euroJ line.

Pleural line

8. M mode :

Chest wall Woves)
Lungs (Gond)

Seashore s'\gr\ : Normal S’(ra‘cosphere/ Boarcode s'\gn in pneumo’chomx
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Respiratory Imaging : Part 2 35

2. B-lines § A-lines: Active space -----

e-lines (Verticod : Normal A-lines (Horizontal in pneumothorox

Lobar collapse 00:46:10

RUL collapse :
upward collapse —» Pulls horizontal fissure up.
golden S sign ¢

At central moss lesion {

RUL co\\apse —» Loteral oonca\/i{'ﬂ.
MossS in RUL —» medial con\/ex\@.

golden S s\gn

LUL collopse :
Collapse Porwards —» Pulls oblique fissure

Luftsichel sign

— Rortic Knuckle
forwards.

Luftsichel sign portic knuckle lined \o5 superior
segmen’c of hﬂperin%oeced LLL.

(LUL ?

Normal \ung LuL col\apse

Oo\\apsed LuL

Oblique fissure

Hﬂper‘mﬁ\a‘fed LLL
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Radiology

Mediastinal Imaging 00:48:55

MEDIASTINAL MASIES
First in\/es’dgoﬂc\on : CXR.
I0C : CeCT scan.

T hgmoma g
* Overall m/c mediastinal moass lesion.

* m/c anterior mediostinal mass lesion.

middle mediastinal Lesions :
* m/c: Lgmphoma,
* m/c in children : Forequt duplication
cysts (@ronchogenic cysts).

Posterior Mediastinal Lesions : Thymoma :
n/w myasthenia gravis

m/c: Neurogenic tumors.

Fot
Coleificotion

Anterior Mediastinal Lesions :
nmnemonic : 4T

l. Thﬂmoma,

a. Terotomo.

2, Terrible \ﬂmphoma,

A4, T hﬂroid lesions.

Terotomoo

PNEUMOMEDIAST INUM

Clinical Features :
* 1/o chest troumo/neck surgery (Cousing tracheal or esophageal injuryp.
* Chest discombort.
* Crepitafions over neck/chest wall O/t air specs).

\nvesﬁga’c‘\ons g

Rir in neck
(in erect position)

Chest wall emph5sema

Pneumomediastinum
(pir inside mediastinumy)

xR (PR view) : Initial investigoion
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Respiratory Imaging : Part 2 - 37

1. Spinnaker sail/

Angel uo‘mg s‘\gn :

Sharp margins of lifted

lobes of thymus /% air

in mediostinum
3. Naclerio’s V-sign :
Lucency of air on le®t

a. Continuous side owchn'mg loteral
diaphragm sign : Mo gin of descending
/% air between thoracic oorto. and
heart and diaphragm. medial margin of
hemidiaphmgm.
Lung Lesions ——

SOLITARY PULMONARY NODULE (3 Cm)
I0C : CeCT > PeT CT.
Chest X-roy : I investioodion.

Pulmonour3 Homartoma :
a/w Carney's triad :
* multiple hamartomas.
* gostro Intestinal Stromal Tumors (&ISD.

* Functional extro—adrenal pamgangl\omas.

LUNG TUMORS
Initial 'm\/es’dgahon : Chest X—ro%.

IOC : CeCT.
exception : Pancoast tumor (0C : Ce-MRD.

Corona radioto appearance :
Spicmo&\ons nto aol)acen’r \ung tissue

elevoted r\gh’t hem'\diaphmgm
o/t Phren'\c nerve involvement)
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Pancoast Tumor :
Clinical features :

ComMmMonN in e\derlB maole smokers.

Presentotion
Cervical s5mpoeche‘cic prochiol pleXus nerve
8omghon involvement roots involvement
Cough + Ipsilateral horner’s syndrome Ipsilateral upper limb
hemoptysis. * Ptosis. pain, paresthesia,
O nnhﬂdros\s. weokness.
* Miosis.

\n\/es’cigoec'\ons :

Lung fumor in
10C : ce-mRI (To visualize neural invosion).

Iung apex with
bone invasion §
destruction

Connonball Lung Metastasis :
* pall-like secondarg metostasis tumors in
lung.
* metastosize from aggressive primary
tumors :

Renal cell carcinoma (M/e).

\

\

Serotal mass (&8. : germ cell tumon).

Prostote cancer. mMultiple ball
like lesions

\

endometrial corcinomo.

\

BRONCHIECTASIS
Clinical Features :
® Persistent QOugh + intermittent
hemoptysis in o middle aged femoale.

* Recurrent chest infections.
muJ’dple circuloy

lucen% with

\n\/es’dsod:ions g
thick walls

10C : HRCT.
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Respiratory Imaging : Part 2 - 39

S‘Sns L Y 9 N . Active space -----
l. Trom—trock sign I Damaged, diloted
Longi’cud\nod dilotodion. ————  bronchi with stasis
3. String of beads sign : of secretions
_ _ ' AN (rreversible)
Vvavicose dilatotions
NANANA
n \ong oXis.
2, Cluster of grapes sign.
8 . \8 <« Blood vessel s
4, S\gne’c r‘\ng s‘\gn. © esse
<«—— Diloted bronchus
SARCOIDOSIS
Clinical Features :
o i )
nild cwgh in o Middle aged female. Lamisda. sig
* Increosed RCe levels. /% enlargement of
righ’c paroecracheal ond
Investigations : &/L hilar lymph nodes)
Pondo.
enlarged &/L hilar sign
lymph nodes -
Convex and
lobuloted marging
of hilor LN
CT Gallium scon
Foreign Body Aspiration 01:00:39

Acute onset respirotory distress (uSuod\B in childrem.

Fore‘\sn bodg - Peonut :
* m/c aspirated foreign body,

* Itis not radio-opaque.

managemen’c : eror\choscopﬂ.

Trachea shifted o r‘gh’c

Hyper—inSlation a/t airtrapping :
Impacted ?oreign bod5 prevents airflow
out of bronchus dur'\ng expiration.

'|\ Qadiolucenc5
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40 Radiology

Fore‘\gn 600\3 - Coin:

Coin in esophaqus Coin in tracheoa
X’(&5
Plane of orientation coronal Sagjttal o/t glottic folds and tracheal rings)
Appearance Coin en face Slit-like
Res,p‘\roecor\é distress Absent Present
managemen’c Esophagoscoplj 6ronchoscoplj

Foreign &ody - Button Battery :
Very dangerous, needs immediate intervention (eronchoscopg/ esophagoscopg).

&

‘ [

Double r'\r\S/ halo sign : step-of§ sign
® Quter r'\ng : Cothode.
° Inner r‘mg : Anode
(more damag'\ng),
Egg-Shell Calcification 01:05:01

Causes :
mnemonic : SLAB of calcium.
* Sorcoidosis.
* Sclerodermao.
* Silicosis.
L Lﬂmph nodes post

rodiotion.

C ﬂmﬂloidos‘\s.
C 6\as’comgcoses.

* Cool worker’s PNeumnoCconiosis.
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CARDIOVASCULAR AND NEUROLOGICAL IMAGING - active space -

Congenital Heart Conditions 00:00:08

Transposition of oreot
arteries (TeR) Tetrology of Fallot ebstein’s anomaly

gq0, on side appearance oot shaped heart/ Box shaped heart
Corur—en—-sobot

QPPQOLVO\DCQ

Total anomalous pudmonourg Venous Paytiol onomalous pudmonourg
circulodion - Supracard\ac %513@ venous circulotion

Snowmany/Figure o 8 Turkish sword/Scimitar sign
appeorance Scimitar/ hypogenetic lung syndrome
< Q'\Sh’c \ung hﬂpop\asia,
° Hﬂpop\as’dc pujmonourﬂ ar’cerﬂ with
anomalous supply $rom aorta.

* Seimitar vein @ Anomaolous vein drouning
into \WVC.
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PO S0 e Pericardial Effusion 00:01:18

X-ray (nitial in\/es’dgoedon) : gchocardiography oo :
|
\

Water bottle/ Oreo cookie s\gr\ on loteral Fluid swromd‘mg heart
moneg—bag/ CxR : effusion separating
flosk shoped heart  pericardial § epicardial ot

Coarctation of Aorta 00:03:41

m/c site : Distal 1o the site of origin of subclavion artery,

Figure ot > sign Inferior rib no’cch‘mg s‘gn/ Roesler's sign

Mitral Stenosis 00:04:42

Chest x—m ‘

Chest X-ray findings : D/ left atrial enlargement.

l. Fullness beneoth the pudmonarﬂ ar’cerﬂ shadow : earliest -?\nd'\ng.

3. elevated left bronchus + splaying of carina >90°.

3. Straightening of le®t heart border.

4. Third mogul sign : Rorta. + main pulmonary artery + Lett Atriol (LA appendage.

S. Double dens\’rﬂ sign : LA enlargement.

. Walking man sion (Seen in loterol view) : Le®t bronchi pushed posteriorly.
achocard\ogmphg : 10C.
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Aberrant Right Subclavian Artery (ARSA) 00:06:38

AKA Arterio lusorio.
Q‘\gh‘c subclavion ar%erg :
Arices from distal part of

oovtic arch

{

Compresses esophagus

Dgsphag\a lusorio.

conges’cive Heort Failure :

Stage | Stage & Stage 2
PCLIP 12-18 mmHg 18-4S mmHg 73S mmMHg

x—raﬂ (‘,ard\orrwegaJ5 §

* Cephalizotion of blood

Slow/ Stag antler s'\gn/ * Alveolar edemo.

Honds up s'\gn/ Inverted | ® Interstitiol edema * Bot-wing opacities

moustache sign * Kerley & line (Central perihilar opacities)
Aortic Dissection 00:10:18

Presentation : K/c/o hypertension +
severe tearing pain in lower chest/abdomen.
\rwesﬂga’dons :
* emergency : Transesophageal echo (Tee).
*|oC:CT angiogmphg > MR angiogmphg.
* gold standard @ Invasive angiogmphg.

Clossificadion :

Descend‘mg oorta involved

v

conservative Rx.

nscend'\ng oorta involved

/

Surgica\ Rx.

Stanford A Stonford & :
De&od/\eg | De&aheg I\ De&od/\eg W
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Intimaol Sé\ap : Divides lumen Cobweb sign

into true § false lumen

Aortic Aneurysm 00:12:47

D‘\agnos’cic eriterio
* Absolut: Ascending aorta. : >S em in diameter.
Descending aorta. : 74 em in diameter.
Abdominal aorta : >3 ecm in diometer.
* Relative : >S0% enlargement of lumen.
m/c site : Abdominal aorta (Infrarenal pard.
\moging :

Mon—spec'\%c
mediastinal uoiden'mg in aortic arch within the aneurysm

Focal saccular dilokokion —— Turbulent blood Slow

CXR

Crescent s\gn :
HﬂperdenSe blood clot

vertebral bodg
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Cardiovascular and Neurological Imaging

Constrictive Pericarditis :
Presentadion Dgspnea/ or’chopnea/ hepotomegaly + ascites.

re

\mag‘mg 5

Rim of colcification
around pericardium

Pulmonary Embolism (PE) 00:15:24

Presentodion : \/Oung + pro\onged immobilizodion + acute breathlessness +
chest pain + hemop’cﬂsis.
eCG: S Q2 T3 (Q'\gh’c ventricular overlood).

\mag'mg :

mMain pudmonar5 A

svCe

embolus Polo mint s'\gn :

Central ?\l\ing

Descend‘mg oorto _
defect in ar’rerg

° Pudmonarg signs
a. Hampton's hump : Wedge-shaped pulmonary infaret,
b. melting ice cube sign : Pulmonary infoxret resolution
$rom periphery to center.
* voscular signs
o. Fleischner’s sign :
enlarged ® main pumonary artery (PR.
b. Pallos sign : enlarged ®) descending PA.
¢. chong's/knuckle sign : enlarged ® descending PA with abrupt cut ofS.
* Westermark sign : Focol oligemia. in lung fields.

\n\/es’dga’dor\s :
* D-dimer test: Screening test.
*CT angiogmphﬂ : 10OC.
* v/Q scan : Not used.

* \nvosive pudmonarg omg'\ogmphg : gold stondava.
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Aoadston score (Sereening :
* Done on NCCT (Before coronary CT ang‘\ogmphg).
* Semiquantitotive method.
* Assesses calcium burden on coronary arteries.

score
v v v
<100 : good I0I-400 : Modevrote. 7400 : Hea\/'\\g caleified (Poor prognos\s).
Neurological Imaging 00:20:00
CT vs. MRI
CT MR\

Acute neurological
o ) 3 o * 10C for most neurological abnormalities.
Indication | presentations (Reouiring S Ay
® Disoadvontage : | imoaaing time.
immedioke intervention). 3 =g

° Brain tumor.

Application * Acute stroke ° mu_d’dple_a sclerosis. ‘
* hHeod troumo. * Child with developmental delay/mental retardation.
* To evaluate /o convulsions (I WK 00E).
Imaging in Stroke 00:22:56
Indication Investigadion
Acute stroke I 1x : CT (To rule out hemorrhage)
Acute infarct DWI MR : garliest diagnosis (Detectable IS-30 mins $rom onset)
Penumbro. identification Perfusion weighted : CT/MRI
vascular imaging TOF : MR angjo > CT angio
Overall best MR+ DL
V\@ﬂ :
* TIA: Transient * DWW MR Diffusion * TOF : Time of Flight.
Ischemic Attack. Weighted mRI.
Hyperacute Stroke (< hours) : |
\ v
MC)ICT DI

. Hyperdense MCA (middle 4. Disappearing 3. DU with ADC map :
Cerebral nr’cerg) sign basal ganglia. sign Restricted difSusion
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Cardiovascular and Neurological Imaging

Acute Stroke (b houre) :

Hemispheric inforet

Basal Somgha inforet

Bosal gcmgha

Locunar inforet

Feotures :
* Wedge shaped infarct.
* DitSuse hypodensity : /% vasogenic edema.
* Grey and white moadter involved with loss of ditferentiotion.
* mass effect : D/t edema.
- Compression of frontal hom of loderal ventricle.
- midline shift of parenchymo.

Central Venous Sinus Thrombosis (CVST) :
Presentadtion : Fever/ dehﬂdmhor\/ pregnancy + severe persis’cen’c headache.

\mag‘mg :

NCCT Brain : Delta. sign  CeCT &rain : empty delta sign  NCCT Brain : Cord sign

l. Hﬂperdense ’cr'\angular areo. Thrombus in superior
a. Hﬂperdense walls with hgpodense central areo. gagi’c{od SINUS.
2, Hﬂperdense cord areo. —» Transverse sinus thrombosis.

Global Cerebral ngoper%sion (acrw) injury :
* Presentodion :
H/o cardioc arrest/severe hﬂpo’cension/ anoxia/ hypoxio. + altered sensorium.

* Poor prognos'\s.
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l. White modter : ngerder\se. .
Reversal sign.
a. G\reg motter : Hﬂpoo\er\se.

2, White cerebellum s\gm : ngerdense
cerebellum with respec’c to cerebrum

(D/* relative sparing of posterior circuladion).

CT Brain

moga moga Disease :

* Presentodion : Child + multiple episodes of fainting
+ (© hemiplegio. + focol neurologjical
deficits.

* Pathology:  Progressive narrowing of Internal

Carotid Artery (CA

}

Development of numerous colloterols.

‘ mE Ang‘\ogmm :
Puss of smoke appearonce

Hypertensive Bleed 00:36:22

Seen mos’dg N bosal gomgl‘\a.
m/c site : Putamen > thalomus > pons.

Clinical presen%oedon :
° uncontrolied hgper’cension.
* Deviokion of eyes + Locol deficit + altered sensorium.

\mag'\ng :

Frontal hormn of loteral ventricle
Head of caudade nucleus
external capswe

Putamen
&lobus pal\idus

Lentiform nucleus {

Insulo (uoa\lg cortex)

Internal copsule
Tholamus
ptrioc of loteral ventricle

Anoecomg ot the bosal gangfia. CT brain

oK ngerdense/ brignt area (/% bleed) surrounded by rim of hypodense area
(/% edemo) in bosal ganglio.
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@ : swirl sign. r ----- Active space -----

* D/t continuous ongoiIng bleed.

= Hﬂpodenge area Within the
hyperdense bleed (Clob.

* Indicates bleed expansion.

Subarachnoid Hemorrhage (SAH) 00:39:05

etiology : Rupture of berry aneurysm (Aneurgsm of circle of Willis ot basal cistern.
Clinical presentodion :

* middle aged.

* Thunderclop headache (Worst headache of life).

* Altered sensodion.
Qad\o\og\cal imaging :

° 10C CT : Acute SAH.

t MRI : Subacute/Chronic SAH.
* gold stondard : Digital subtroction ang\ogmphg.

Note : 10C for berrg aneurysm —» CT Qng'\ogmphg.

6err5 aneurgsrn

h ]

NCCT brain

CT brain : Hﬂperdense
basal cisterns

vein of golen malformadion :
* Presentation : Newborn male with conges’d\/e

CT-VOLUME RENDERED
TECHNIQUE [VRT]'IMAGE

heort failure.
* 0/g: glevated Sontanelles + loud cronial bruit.

Posterior Reversible 8ncephalopa’ch5
Sgndrome :
Clinical presentodion :
* Pregnant femoale with pre-eclampsio.
* Altered sensorium.
Poﬂcho\o% : Tmns\en’dg ofSect posterior circuladion

(Reversible condition. Axial section  Coronal FLAIR-MRI
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_____ Active space - CT in Head Trauma & Brain Tumors 00:42:17
CT \n’cerpre’ca’don Protocol :
Hemorrhagic contusion EOH SDH SAR
CT
Locotion Within brain Outside brain Outside brain )
Outside (Suleal space)
of bleed parenchymo parenchymo parenchymo
edema Present Absent Absent Absent
Shape - Biconvex Crescent Lineoy
middle meningeal o ) )
Source - er\dgmg cortical veins -
ar’reruy
o * Lucid interval
Associodion = . - -
* Tolk % die syndrome

Ebleed‘ms s’cages onCT:

Introcranial bleed

{

Acute bleed

Hﬂperder\se

* [density d/+ clots.

Y

Sub-acute bleeds

lsodense :

® 10C : MR

Diffuse Axonal Injury :

Clinical feotures :

®* Few daﬂs to weeks.
* | density d/%
breokdown of clot.

y

ngoder\se :

® Few weeks to months.

* | density d/t replacement

* /0 head trauma with normal early CT brain.

° Non-improving altered sensorium.
N7, PN
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Cardiovascular and Neurological Imaging

\n\/es’c'\goedons :
nRrI (OC)
* Detection of pe{'ech\od hemorrhages ot site of axonal '\qu@.
* use blood sensitive sequenceste\md'\em echo images (6Re).
elood appears as Susceptibility weighted imaging (wab.
* Black spots
s =3 BIOOm‘\r\g
- G:\ro%—uoh‘ﬁce modter
junction (&Y : m/e.
- Corpus collosum.

- Brain stem.

Sl
Tension Pneumocephalus :

* m/c cause : Trauma, post neurosurgery,

* Presentotion : Asymptomatic/headache/ TieT/bruit hydroaerioue (Splashing
sound on head movemend.

*CT \mag'mg :

Air in cronial cavit

ZDH

Compression of brain
a/t high pressure of
air poc!ﬁe’cs

mMount Fuji s\gr\/

Peaking sign i
PneumocephoJus Tension pneumocephalus
Brain Tumors 00:52:23
Acoustic/Vestibulor p'\m\mrg mMocroadenomao. P'\’cu'\)carﬂ microadenomao.

schwannoma G0 mm in size) (<10 mm in size)

lcecream cone appearance : Snowmon/ figure of 8 appearance : Small tumor in pituitary :
* Tumor ot cerebello-pontine ¢ Bilobed tumor with constriction * enhances less thon
angle with extension into in sellar § suprasellar regjon. adjacent pituitary gland.
internal audﬂ'orB meotus.
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Cmn‘\ophargr\g\oma :
* pffects children.
* Cystic + solid lesion.
* Site : Suprasellar region.
* Colcifications.

AN

Tuberous sclerosis :

Converts

(in Soramen of Mmonro)

Subependﬂmal nodules : Subepe}\dﬂmal Sian’c
Coleific nodules around cell astrocytoma.

loteral ventriculayr marg'ms.

Ependgmoma : medulloblastoma :

Arises rom Sloor of 4™ ventricle. * Arises $rom roof of 4™ ventricle.
O Hggressi\/e : Drop metostosis to

spine (Zuckerguss).
men‘mgioma :

* CT findings :
l. Brood bose towoards duro.
a. dDural tails.
3, H5perdense on NICCT.

* 8/w misme (Multiple Inherited

Schwannoma: Meningiomas §

‘apendﬂmoma) syndrome.
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Glioblastomo :

\rregudar

He’cerogenio\’cg enhanced peri Ph i

Central areo of necrosis

Thick per‘\pheml rim
of enhancement

arode \V (M) : glioblostomao 6u‘der5§45 glioma.
Corpus callosum lipomoa : O\'\godendroghoma :
Fok
. Coleified
SRR cortical moss
coleificodion

Curvilineor ’rgpe Tubulo—nodulayr ‘(5‘06

Juvenile nasophargngeod ang'\o‘%\broma ONRP)
* Presentodion : Adolescent male + epistaxis + nasal
blockade.
* Site : Sphenopalatine foramen.
* Spread:
- Nose.

- Poranosal sinus.

- \n?ra’cemporod Losson
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Familial broin tumors :

Tumor Associotion Imaging
* Optic alioma
Neurofibromodosic P ‘ 3 _
® prain stem Shoma -
NP _
* Plexiform NF
NF & misme Sﬂndrome

0 Hemang\ob\o@romas of

cerebellum, retina

von Hippel Lindaw | ® Renal cell carcinoma
® Pancreotic 053% adenomos
° 053’(3 in ¢ Livex, spleen

Ring Enhancing Lesions & CNS Spotters 01:01:06

Qins Enhanc'ms Lesions :
Tubercular men'mg\{"\s :

RING
ENHANCING
LESIONS

MULTIPLE

l. Bosal enhanc‘mg exudotes. 3, Tuberculomas @ Dise/ r‘mg enhanc\ng lesions.
a. Hﬂdrocephodus. 4, vosculitic basal 9an8\ia infarets.
Meuro%s’dcercos‘\s :
Clinical pro-?\le g
* Heodoche.
* Seizures.
\ o Ring enhancing lesions
2ol with eccentric dot

O Q'mg enhanc’mg lesions.

* Cyst with o dot sign (Dot : Scolex).
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Cardiovascular and Neurological Imaging

W2
POSTCONTRAST

= \ W'
|
A.

Brain abscess :
Clinical profile :
* Young-middle aged.
* 1/0 sinusitis/Chronic ear
discharge (Csom.
* Fever, headache, altered

sensorium. Ring enhancing lesion Restricted ditfusion
* Signs ot meningi’dg.
\mag‘mg : Temporod lobe r‘\ng enhanc‘mg lesion.

Toxoplasmosis
Clinical profile :
* HIV +ve patient.
* CD4A count <300.
* Fever, malaise, headache.
\mag'mg s'\gr\s :
* Ring enhancing lesion in basal gangfia, grey-white matter junction (G@m-wnm.
* Target sign/concentric/eccentric target sign.

Targe’c sign
Ring er\hanc‘mg
Targe% sign lesion
Ring enhcmcing
lesion

alioblastomo/erode 4 3\'\oma=
Clinical profile :

* middle aged : elderly,

® Seizures.

* Focal deficits.
\mag‘mg s'\gr\ :

O \rregudar r‘mg enhomcing lesion.

* Thick peripheral rim of enhancement
with central necrosis.

Metastosis

Clinical profile :
* elderly. * Seizure, focal deficits.
* 1/c/01° tumour.
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————— Active space ----- ‘mO‘S‘HB Sgn :
. Q'mg/ diffusely enhancing lesion ot &mM—LIm junction.
O Surromo\ing edemo.

\rregulox r‘mg
enhancing lesion '

CNS Spotters :
Herpes encephalitis :
Clinical profile : Headache, high grade fever, altered sensorium.
Structures involved : Cingulate gyrus
Insular cortex Limbic sgs’cem.
Fronto—temporal lobe
10C * MRI.
RX : WV F\cgcloVir.

Frontal lobe
C\ngula’re qyrus

Insular cortex

Temporal lobe

mMultiple sclerosis :
Clinical profile :
° \/Oung podient.
* multiple neuro deficits.
* Cranial nerve pods&.
* Relapsing — Remitting sgmp‘coms.

) Dowsons ?\ngrs
\magmg :

MRI —— Dawson’s fingers (Longitudinal white matter plagues)

lpos’r controst MR

enhancing lesions are active /% demyelinodion
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Cardiovascular and Neurological Imaging

{

Hiv eneephodopa’chg :
Atrophy of brain :
* Slowness, %‘rorge’rﬂ?ulr\ess.
* Dementio.

gliosis

Large

Rleohol reloted CNS manifestodions :

ventricle

. -

Periventricular multifocal Leukoencephalopathy :
Infection of oligodendrocytes with JC polyoma. virus :
* motor defcits.

* Atoxio.
* Seizures, altered sensorium.

ngoo\ens\hes oJong white motter

'

wericke encephalopoechﬂ/
wernicke rorsakofs syndrome
* Thiamine de%c‘\encﬂ.
* Ataxia, acute confusion,
oph’rhoJmopleg\ou

Hyperintensities of mamillary
bodies % tectal plote

Perioqueductal white motter
(Thalamus £ tectal region)

Mo chiofavo bignami disease
® Seizures + motor.

* Cognitive disturbances.

* Alered sensorium.

Corpus callosum (Splenium)

v v

Central pontine mgehnolﬂs‘\s/
Osmotic demgelmahon SBndrome :
O ngona‘crem\a mp'\dlﬂ corrected.
* Altered sensorium.
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Arold Chiari ’cgpe J B

Cerebellar hemiodion
(Peg-shaped +onsiD

Syrinx Sormodion

(‘,olpocephodB
(Tear drop
/ loderal ventricle)

men\ngomﬁelocele

Corpus callosum dﬂsgenesis
(small pos’rerior Losso. —» Cerebellum pressed agouns’r pons)

Dand5 -Walker moalformodion : Joubert sgndrome :

Pons

Cgs’r in pos’rer'\or molar tooth
fossa. oppearonce
Sch'\zencephalﬂ : Hallervorden Spoecz swxdrome :

Cle®™

—

—

eye of figer sign
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GASTROINTESTINAL AND GENITOURINARY R Ee=—=
TRACT IMAGING

Differentials for Acute Abdomen 00:00:05

vlﬁ | il T — A

A. erect albbdominal xroy B. erect chest xoy C. CT obdomen (100

-

X-Ray : erect chest x-ray ®esb > © loteral decubitus view.

Signs Appearance (O/t difSerential densities of air and tissues on radiograph)
. Football sign Collection of air in center of anterior abdominal wall — Oval lucency,
a. Cupolo sign Air along central tendon of diaphragm from below.
3. Folciform

] i Sharp demarcated faleiform ligament lined b5 adr on either sides.
ligament sign

4, Liver/ep edge Sharp Mo gin of liver and sharp Mo gin of outer serosal surface of gall
sign bladder.

S. Qigler’s double

) sharp mourg‘m between inner mucosal and outer serosal lo%er of bowel.
wall sign

. Doge’s cap sign gccentric triangular shape d/+ air trapped within Morrison’s pouch.

D. Supine abdomen xroy
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Bowel Obstruction :

Small bowel Large bowel
Diameter of dilated loop >3 em >S em
Locadion of bowel loop Central Periphery
Number of loops multiple Few
Air Sluid levels multiple § short Few % long
Gos in large bowel No gos Dilated proximal to obstruction

powel wall marKings

Valvuloe conniventes : Howustrodions :

Complete transverse mucosal Incomplete transverse folds
folds ex’cend‘mg across lumen

<mall bowel feces sign :

Fecal modter like appearance in Air ’rmpped in valvuloe conniventes.
small bowel D/t prolonged stasis).

S’cr‘\ng o beads sign :

Transition point : '
* most reliable CT criterio.
* Point of sudden transition from diladion o NAYTOWINgG,
* Site of obstruction.
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Gall Stone lleus :
X—ra5 :

2. Small bowel obstruction :
Dilotes bowel loops

. Pruemoabilia. : Air in biliary tree 3. Gall stone impacted ot terminal
leum Right iliac fosse)

. \
Duodenal Atresia : Q@er,s e

® Presentodion : Bilious \/om\’cing ok birth.

° X—rag :

Stomoch
Proximal duodenum

Note :

Other bubble signs
* Single bubble sign Pﬂ\oric stenosis.
* Triple bubble sign ¢ Jejunal atresio.

Double bubble sign

Infantile Hypertrophic Pyloric Stenosis HP) :
* Presentation : Non bilious \/om'\’c'\ng ok b-1a weeks.
C \mag'mg :

o X-ray barium meal s’cuo\g :

nmushroom s'\gn : ushroom like duodenum.

H trophi
ypertropnic (‘,oecerp'\l\ar sign : Hﬂpereor\’cmc’dle stomach.
pﬂ\oms |
- Shoulder sign : Impression of hypertrophied
pgloms on stomach.
Stomach
Nayrrowed

pyloric canal Double tract/' string sign : Narrowed pylorus.
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l. Circumferential hypertrophy of pyloric muscle.

a. Coterpillar sign : D/t hypercontraction of stomach.
2. Shoulder sign : extrinsic impression on pg\orus.

4. Beak sign : At opening of pylorus.

S. String sign : Nawrow lumen of pyforic canal.

b. Mushroom sign * Appearance of proximal duodenum.

b. USG
® \0C.
* Diagnostic eriteria : Pylorus thickness >4 mm g length 1o mm.

volvulus :
* Presentodion : Abdominal distension § absolute constipadtion.
* Risk factors : elderly female, K/C/0 psychiodric iliness.
* Sites of volvulus : Sigmoid. colon (M/) > caecum, stomach.
® |0C: CeCT.
* Sigmoid vs cecal volvulus

Sigmoid volvulus Cecal volvulus
Age elderly Young
Incidence m/c L/e

Haustrodions Lost Present

X— 1 y
= * Frimann - Dahl sign : OJ\S of | diloded loop + éeuu proximal bowel
sigmoid colon converge as 3 dense loops dilated
lines to the site of obstruction
* 3 dilated loops (CotSee bean sign)

without proximal bowel loop diloted

Congenital Diaphragmadic Hernia cow :
* Presentation : Newborn with resp\ro@rorg distress.

* Types BochdaLek (M/®) : © sided.

t MoRgagN /0 ®) sided.
* Prognostic Loctor : Degree of underlg\ng
pudmonarﬂ hﬂpoplas\a,

ol
coH (Bochdalerk)
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Acute Appendicitis :
* Presentotion : Acute pain in RIF § tenderness ak mesurney’s point.
° \mag'\ng :

b. CeCT

* edemodtous blind ended loop § * Diloted appendix with periappendiceal

echogenic inflammed. omentum. \nfé\ammoecorﬁ changes.
® 10C in children. ® |10C in odults.
\nmuscep’cion :

® Presentation : Child with intermittent pain + red Currom’ge\\g stoole.
* m/c site : lleocolic.

° \mag\ng
I

v v

b) Barium enema. : o) CeCT:
10C in odults.

/ ’

Doaghr\ud' s\gn.
® 10C in children.

Clow s‘\gn
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_____ Active space - FAST & Barium Spotters 00:21:56

FAST
Focused assessment with sonogmphﬁ in troumo.

FAST Protocol :

Subx'\pho\d view

Longitudinal RUR view : Longitudinal LUQ View

Best view (Mmorrison’s

pouch is visualised
Suprapub'\c view

eFAST (extended FAST) :
Assessment is extended to thoracic cm/i’c5 :
* Posterior dependent port of thorox : To /o hemothorox.
* Anterior non-dependent part of thorax : To /o pneumothorox.

managemen{t nlgorﬂthm in Abdominal Troauma. :

Perform erpsT

® First in\/es’c'\ga’don.
* Free Suid in hepa’corena]/ morrisons pouch

:

FRsT (O Hemoperitoneum

:

Check hemodgnam\c stotus

|
/ v

Pt stoble Pt unstable
CeCT Abdomen : Emergencg explorodrorg
1oC for <olid organ \aparo{'omg.
'\qur 5

POCLS (Point of care ultrasound) : Bedside ultrasound in emergency,
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BARIUM SPOTTERS
&sophasus :

2sophageod
web
o0 esophageal web : b) Ca esophagus :

* Seen in Plummer-vinson/ * Rot tail appearance.

Paterson Brown telly syndrome * Dysphagia : Solids 7 liquids.

= asophageod web * |0oC:

= Dgsphag'\a Triad. - Overall : &sophagoscopg + b\ops5.

- Iron deficiency anemio. ~ For staging (Mets) : PET-CT,
* Complicadion : Hﬂpophargngeod - For T-N staging endoscopic USE,

squamous cell cancer.

e

®) 2enker's diverticulum (M/o) : ) Killioan-Jamieson diverticulum : ©) Achalosio cordio
°® Directed pos’ceriorlﬂ. Directed an’cero—loeceral\g. ® Birds beak sign.
* Complication * Aspiration (M/©. * Dysphagia : Liquids > solids.

* Site : Killion’s dehiscence
®/w obligue § transverse
Qbres of cr\cophargngeus).

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024



66 Radiology

P ditSuse esophageal spasm 8> Feline esophagus/ &sophageod shiver :

Cork serew/Rosary bead/ * Striaked oppearance 4/t muscularis
Curling esophagus. mucosa. contractions.
® Seenin:
- Reflux esophagjitis.

- Hiotus hernio.

- ‘&os‘moph'\\‘\c esophcxg'\’ds.

— Colonic
lumen
Apple
core S-\Sﬂ
o) Colonic d\\/erhCuJOS\s b Co. colon :
* Presentodion : Pain in LIF + fever. * Presentation : elderly + altered bowel
* m/c site : Sigmoid colon. hobits + tenesmus + blood in stools.
* Barium enema. : Sawtooth sign. * /e site : Sigmoid colon (L > ©).
* cecT (odinoted contrash : 10C. * Barium enemoa ¢ Apple core sign.

® Ulcerative colitis :
* Presentation : Middle aged + pain/tenesmus +
blood in stools.
* Lead pipe colon (Loss of haustrations).
* Complication : Toxic megaco\on.
- Site : Transverse colon.

- Diameter : 76 cm.
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HEPATOBILIARY SYSTEM

Liver :

I Hepatocellular cancer, fibrolomellar HCC § liver mets :

Gastrointestinal and Genitourinary Tract Imaging

Hepoec'\hs &)

Hce Fibrolomellar HCC Liver metostasis
Age glderly moale Young glderly
_ »/c/0 cirrhosis o r/c/0 Co colon :
Presentotion No comorbidities

anorexio +Jo¢mo\ice

Tumor moyker

AFP (Alpha. feto pro’re'm)

TNeurctensin &

(Normal BFP)
mulhphase CeCT
(oc for diagnosis) *
_ CeCT : * CeCT:
- Arterial phase= )
] He’rerogenOus - Multiple hﬂpodense
) Lesion enhancement ‘ o .
Imaging enhancing lesion in lesions (D/t
- De\o%ed phase : ) )
liver with central hypovaseular mets)
washout
_ stellode scar * PET/CT : Hotspots
usg doc for screermg) B
Done b monthly in cirrhosis
Prognosis Poor petter thon HCC =

Liver mets
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a. Liver abscess :
* Presentation : Fever + pain in r‘\gh’c hﬂpochondrium +Jalmdice + elevoted TLC.
C \mag\r\S:

v
cecT (oo

O Hﬂpoecho\c lesion with thick ngodenge lesion Cluster sign ¢

contents. with peripheral rim * Small abscess C\us_&er» Large
* Follow up USE, done after of enhancement. obscess.

drodnage. * Seen in pyogenic obscess.

2, Liver hemcmg\oma :
C \nc\den’cal\g detected.
C \mag\r\S:

=

well defined Initiolly : Peripheral Later : Centripetol Light bulb sign
hﬂperechoic lesion in nodular controst ?\l\'mg in of contrast
liver parenchgma enhancement
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Gall Bladder Imaging 00:41:38  _____
cholecﬂs’d’c'\s :
Acute 66 caleulus Caleulous cholecystitis
* Intermittent RHC pain * Severe pain in RHC + fever + elevated TLC
Feotures

* m/c type : mixed caleuli (} Co™

* murphy sion (¥)

-
]

GBWALI...E_D?EMf;
ol = ibF
\maging W =
(oc : use) = & S
PORTALVEI_BI‘ 5
C Hﬂperecho'\c area Fot stronds avound &®
®* Dense pos’cerior shadow
° mercedes benz sign
G6 spof’cers g
. Normal a. Porcelain & 3. Phrygian cop

Normoal anechoic
3&1\ bladder

4. Choledocholithiosis

* Coleified &B woall.
C Pred'\sposes to e/
adenocarcinomo.

® Anofomical variont.
* Fundus folds over boo\ﬂ
of &p.

o) T, MRCP : Impacted
caleulus in €eDd (Filling
defech).

b) ERCP :
* gold standard.
O Diagnos’c'\c + ‘chempeu@dc.
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MRCP SPOJC{GVS :

o) Choledochal cyst - Type | :

Fusiform dilotion of CAHD

D 6en'\8n stricture :

Pancreas & Liver Imaging

b) Carolls disease :

Central dot sign : Multiple intrahepatic b'\harﬂ
dilatodions, through which portal vessel passes

e malignant stricture :

mooth/ elongated Abrupt stricture

stricture Proximal dilotion

of b\liarB tree

00:47:40

Poncreotitis :

Acute pancreodd’cis

Poncreatic pseudocqs’c Chronic pancreoditis

Around -8 weeks after n/o multiple episodes of poncreatitis +

b. S—,n\arged pancreas
c Ha25 mesen’rer5
d. Hypodense areas (Fluid)

Severity : Balthazar 8rad\n8/
CT se\/er'\’c5 index
* Determines prognosis.

8p'\8as’«'\c pain + pancrea’d’ds abdominal discomtort
Feotures rad‘\oec‘mg to bock + * Heaviness/fullness in upper | * 10C : NMRCP with secretin stimulation
Te. Amﬂlase/ lipase abdomen * gold standard : eRCP (Shows ductal
* m/c site : Lesser sac diloodiony
ct/ ! ) S B Colcificodion
o. Fuzzu morqing i
X-roy ™3 Fluid flled cystic N pancreas

collection in poncreas
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Hgdod:ic\ Cﬂs{: e
S’cages :

a. Snowstorm s\gn 2. Per\pherod curvilineor
(®/t mobile hydatid sond). calcifications

4. Doughter cysts S. Wheel spoke sign G. Honeﬂcomb’s sign
within mother cyst (Hﬂdo&dd sand tropped in b/w  (@ntire mother cyst flled
daughter cgs’c). up with doughter cﬂs{').

. Floa’c‘mg membyrone s‘\gn
(Degenera’ced membyrone
Sloats within mother CSSJ().

Hﬂdoedd C/gs% in Lung :

X E)

L | ——— __-‘ | SN E— |
l. Air crescent sign 3. Inverse crescent sign. 3. i bubble sign

Air on the depender\’r part
of the cﬂs’r
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Fo N
4. Cumbo sign ¢ S. Whirl/serpent sign : . Floating waterlily sign/
a air-Suid levels, one in the (membrane degenem’res Camolote sign ¢
wall § one within the lumen of 5 Sloats within the 05s’c) Few of the membranes
the cyst ook on the surface
{ <

~y

-

et

T Q'\s'\ng sunN s‘\gn/ mMosS within o CQ\/H'S s‘\gn : Emp’fg CSSJ( s'\gn :
Contents clumped ot the bottom of the cyst All contents expectoroted out
2 cav‘@ becomes emp’(ﬂ

L

Genitourinary Tract 00:54:05

Acute Renal Colic :
* Presentation : Acute lumbar pain + rad'\oer'mg Lrom loin to groin + bum'mg

micturition.

° \mag'\rB:
Initial : USG > X—-ra5 KUB.

\\-\
LS LT KDNEY ‘,,

¥

Renal caleulus s%aghom/ S’Wu\/\‘ce/ triple Non obstructive renal caleulus . HBdror\ephross
phospha’ce coleulus A Hﬁperechoxc oreo. ® 10C : USG.
. Dense posterior shadow.
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NCCT
10C. for renal caleulus ¢

Renal coleulus Jockstone vesical coleulus  Ureteric caleulus @ So%t tissue rim sign
(Lmnarg bladder) Helps difSerentiate ureteric caleulus
rom phiebolith.

Complicod:ions of Obstructive uropa’ch3 :

'&mphgsema’cous

Acute pge\onephri’ds pqe\onephriﬁs

XQn’chogranulomaecous
pyelonephritis

Fever + 1TLC +

Sepsis + diabetes/
Presentation abundant pus cells in ops! opete

Immmunocompromised pt
wine mp P

Chronic caleulus disease
+ Proteus/e.coli infection

Axial view
A. Renal caleulus
®. Perinephric ok

s’cmnd'\ng
C. edemotous lﬁ'\dneg

Imaging )
3k e
; Beor pow sign :
\mpcxc’ceo\ calculus ok
Air in renal center + diloted codgces
parer\chﬂma ok periphe@
Coonod“\ew
Renal Tuberculosis :

* Presentodion : Pudmonar5 roch’s + low 5rade Lever + sterile Pﬂur'\a,

* |OC:
Overall : CeCT —» Renal parenchﬂmod coleificotion.
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[

moth eaten cod5>< :
earliest ?\no\\ng on VU
doc for earliest o\iagnos‘\s).

Polgcgs’dc Kidney Diseases eernd) :

coses —» ﬂu’conephrec‘coma.

PULHS Hidneg :
Kidney caleificotion in long standing

Thimble bladder :

Chronic inflammodion —» Small
% contracted urinary bladder.

Autosomal recessive PCHD

Autosomal dominant PCHAD

mMulticystic dqs‘alas’c\c

Presentation

Child + en\arged H'\dnegs +
m'\crocﬂs’c + liver fbrosis

Grodual onset renal
impairment in fth_gtn
decade + maerocysts

Abdominal lump n
neonotes + macrocgs’cs

Antenotal
usG

achogenic enlarged I«'\dr\eﬂs

Normal

Renal macrocﬂs&s

Renal & Bladder Imaging

01:04:46

Renal nngiomﬁol'\poma:

® Presentodion :

~ Asymptomadic : Incidental -?\nding.

~ Wunderlich syndrome : Pain + nausea. + shock /% \o\eedir\g).

* n/w tuberous sclerosis.

° \mag'\ng :

CT

Radiology Revision ¢ v4.0 « Marrow 8.0 - 2024
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Renal Cell Carcinoma :
* Presentotion : &lderlg + gross painless hemadurio.
* m/c subtype : Clear cell Co.
° S’cag'\rg:
- Robsons s’cag‘mg.
- TNM.
* 10C t Overoll : CeCT.

For renal vein/IVC invasion : Ce-MRJ.

Tronsitional Cell Carcinoma :
® Presentotion : ‘a\derlﬂ + Oross pounless hemoadurio + H/o smoKing or
cgc\ophospham‘\de treotment.

° \mag'\ng :

Dituse nodular
’chicKen\ng oJong ur‘\r\ar5
bladder wall

—

C Re’crogmde pﬂelogmphﬂ : goblet sign/ champagne 8\&5& S\Sﬂ (F\\\'\ng defect d/t

tumon).

Renal Artery Stenosis ®A) :
® Presentotion : \/omg p’c + h5p6r+ension.
C \n\/es{"\god"\ons:

\

First : Renal ar’rerﬂ dopp\er.

\

10C: CT ang\ogmphg 7 MR angiographﬂ.

\

Gold stondard : Invosive cotheter ang'\ographﬂ.

\

To detect Sunctional signi\?\cance of RAS :
Cap{'opr\\ﬂDTPQ scon.
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Fibromusculor ijsplasia :
S’mng of beods appearance
(Aternoke dilodions § constrictions).

VU Spo’c’cers :
o) Horseshoe Kidney :

* Flower vase appearance/Handshake * © kidney fused with @ kidney
sign : Kidneys fused across midline. (© renal fossa : empty
* A/w Turner syndrome (XO. * © ureter crosses midline §
* Asymptomadic. drains into © side of urinary
bladder.

© Duplex pelvicolyceal system :

° a pel\/icodﬂceod s5s’cems on one side.
O weiger’c—meﬂer low ¢

|
v v

upper moeity U-mi-w Lower moeity
upper ureter (Lower-Lox-reSlux) lower ureter
medial-Interior Lox/Loose
nsertion into UB insertion into UB

: :

Prone to ureterocele. Prone to vesicoureteric reflux.

@A‘éi oy M- :
Duplex pe\xAcodgceod s5s+em
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Gastrointestinal and Genitourinary Tract Imaging - 77

) duplex pelvicalyceal system with obstructed upper system :
Drooping lilly sign D/ dilated obstructed upper urinary sgs’cem).

Diloted pe\vicodgceal SBS‘kem Dilated renal pel\/‘\s
cross\ng midline

3) vesicoureteric reflux : P ureterocele :
* Presentodion : Recurrent UTI in Cobra head/adder head/spring onion
child + hﬂdronephros'\s on Use, appearance : Focal c5s+‘\c dilototion of

* |oC: terminal ureter.

- Initial : mic{uroec‘mg
Cystourethrogram (MCLD.

- For follow up : Radionuclide
cgs{'ogram.
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) Posterior urethral value (Puv) :

o. Antenatal USE : Keyhole sion b. mcu: Puv
Overdistended U with small
Pos’rer'\or wrethro.

D Urethral rupture : P Urethral stricture :

® Presentodion : Presentotion : Recurrent
Unable to pass urine. UTl + incomplete § frequent
Troumao + = Blood ok ext. meodus. micturition.

H\Sh r\d\ng pros’co&e on DRe.
* Initial 10C : Retrograde urethrogrom RaWw.
* Catheterization : Suprapubic (Transurethrol c/V.
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Breast Imaging

-79

WOMEN AND MUSCULOSKELETAL IMAGING

00:00:18

10C for Ca breost :

. Imaging 10C (overal) : Dynamic contrast enhanced 2 MR,
3. Diagnostic 10C (Overal) : Trucut biopsy ®x).

2. S{'ag'\ng IOC : PET-CT.

4. Sereening 10C Lor Co breost : mammogmphg.

mammogmphﬂ :

American society of Breast Surgeons recommendations for Ca breast - 8019 ;)

Formal clinical rigk assessment ot s Yyears — Divided into groups bosed on risk.

aroup based on risk

\n\/es’dqa’c‘\on

Screening started ot

BRCA | or 4 mutation carrier stadus/ prior
chest wall irradiotion of 10-30 years age

MR (Rr\nuod\5 il 20 yrs oge) as yrs

'

nMoammoagraphy 20 yrs

Strong +ve family h‘\s’corg/ I S
predicted lifetime risk »30% egrePny J

Average risk (No risk factors) nMarmnmoaraphy 40 yrs

6en'\gn Vs mod'\gnan’c lesions :

genign lesions

mMalignant lesions

g echogenic halo

usg
Shope oval (Wider > Taller) Ireqular (Taller > Wider)
Marging Smooth Irreqular
Spiculations/Lobulations None/$ew lobulotions Present
Architecturol distortion fbsent Oresent
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80 Radiology
————— Active space ----- genign lesions Malignant lesions
microcalcificakions microcaleificotions (€I mmy)
Popcorn
Colcificotions coleification : - 5
\n\/o\u’dng " 3
Sbroodenoma. A

o d’
Pleomorphic clustered

micro-caleificadions

Breast Imaging Reporting And Dota System BIRADD) :

For Usg, MR\ § mammogmphﬂ.

Score Coteqory Risk of malignancy (%) nManagement
0 Incomplete evaluotion — Additional imagjing
I r\leqod"\\/e 0
Routine screen‘mg
a 6er\'\qn (0]
Probably benign >0 10 <4 short intervol $ollow-up (b monthe)
a-10 (Low)
4 suspicious 10-50 (ntermediote)
Tissue b'\op35
S0-95 (High)
s Highly s/0 malignancy >95
b Biopsy proven maliognancy 100 Plon Rx
Dgnam’\c Contrast enhanced MRI :
S’ceps :
Non-controst Qap‘\d IV injection Rapid image Dgnomic
MRIimages  — > of Gadolinumusing — > acquisition > enhancement
obtained first pressure injector (For S—b miny) curves (DeC).
Types of curves :
1+ Initial phase (& min
D Deloged phase
Type 1 Type 2 A Type 3
y / Woshout
x (excretion)
= Slow Ol
@ rising @ oreau 2
— glow <—Ropid <—Ropid
ups\ope uhos\ope Iupslope
R | Tme D Vo Time D

6en‘\8n lesion
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Gynecological Imaging 00:09:47 AR

mullerion dDuct Anomalies :

® 10C : 2D-USG > MRI. * gold standard : Loparoscopy
gSHRE classification : (Updoted ’cerm‘mologB)

Class vo/ Class w/ Class ua/

Normal uterus Dysmorphic uterus Septate uterus

\ / . T-shaped b. Infantilis o. Partiol b. Complete

¢. Others
Class Ua/Bicorporeal uterus Class U4/Hemi uterus | Class Us/Aplastic uterus
ep’rum ‘ ‘ 1‘ ‘
o. Portial b. Oomple’ce &, 6'\corporeod o Wikh b. Without o. With b. Without
sep’ca’ce rud\menhrg md‘\men’mrB mo\imen’rar5 mdimen’rarﬂ
covi Jﬂj covi J(U ca\/'\’cg cav'\’cﬂ

Hemiuterus (Uab) on

hysterosalpingography (Hse) |

eicorporeal uterus UBL)
on HSG

\n¥er’cili’c5 - H3G :

3

Retort shapeo\ h}‘
blocked $aliopion 1 Filling
tube defect

Hgdrosalpinx Left sided cornual block

Uterine sgnechiae/ odhesions
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Obstetric Imaging 00:13:34

8our|5 Pregnomcﬂ :

Intradecidual sac sign | | ~ 4
¢ " SGEST SAC
S'\ngle hﬂperechoic im
ayround ges&aﬁonod soc
(&

— T =

;4 uoeeH 4-S weeks
* Thick endometrium.
* gestational sac ©

Decidua copsularis Decidua parietalis  endometrial
Qoner rimy (Outer rimy cavity

Double deciiluod sac sign
Definitive sign of
intrauterine (W)

pregnancy, ®ifSers from

psuedogestational sac of
ectopic pregnancg.)

Double bleb sign ¢
* Yolk sac
®* Amnion

Yolk soc ¢
I* structure
seen in §5.

NT

Nuchal translucency (NT scan (Normal scony
8mbr50 + cardiac ach\/i’cg ® Done when CRL : 45-84 mm OR
Il weeks O dags - 12 weeks b daﬂs.
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Feature visualised |  Transvaginal sonography (TVS) | Transabdominal sonography (TAS) | - Active space -----
Gestodional sac 4 weeks 0 days - 4 weeks 3 doys S weeks 0 doys
Yolk soc S weeks 0 doys S weeks 3 days
Cordiac activity S—b weeks b weeks 0 days
Fetal Anomalies : Covdioc vessels

= Lack of development
— & obove orbits
f‘ V'
o Orbits
= y - -
Thickened NT Pre—max\l\ar5 ’mcmgle
nMondible
ﬂneuploicB Qnencepho%
&g, ¢ Trisomy 4, 18, 13 * mickey-mouse/Frog-eyes sign

* earliest anomaly detected on Us& (o-1l weeks)

Bonona S'\gr\ :
curved cerebellum

Lemon sigr\ :
* Dioted wraps around
ventricles. broinstem in
* Frontal posterior fossa.
compression
of skull.

Lumbay
men‘\ngomﬂe\ocele

Vitamin Deficiencies & Hyperparathyroidism 00:19:05

Vitomin De%c'\encg :

Defective in seurvy

Hydroxylation of| T T
) ) Vit C | Cross hr\H\nS
proline % lysine >
i of collagen
residues

> Osteoid formation

Bone formadion

mineralisotion

:

Defective in rickets
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. Seurvy (vitc o\e?\c'\encgp :
Subper‘\os’ceal hemaotomao.

can olso be seen.

a. Rickets (Vik D de?xc\encg) :

Fraying of me’caphgs'\s.
Roachitic rosar5 :

Car’dlage hﬂper’crophﬂ ok coskochondraJJuncfion.

34

Rochitic rosary

3. Osteomalacio :
R L

RUSgerJereg spine
D/t a° hyperparathyroidism in
renal os‘ceodgs’(rophﬂ.

Radiology Revision

LosS of provisional zone of coleification.
widening of phgseal 8rouo’ch plate.

widening/splaying § cupping of metaphygsis.

Looser’s zones/
pseudofroctures/
milkmon froctures

Pelkon spur

Trummerfield’s zone
of rarefaction

white line of Fronkel :
Onlﬁ reversible s‘\gn

uoimberger ep'\phﬂsis

* Line of =
me’caphﬁseal : £ E
calcification E R
cuppng © Heod'\ng ric\ﬁé&é

Hovizontal .

tioal deSects Protrusio
cort erects. ocetobuli
m/c site

Neck of femur.
Tri-rodiote pel\/\s in osteomalacio.

Subpeﬁos%ea\
resorption (Rodia))

Brown tumor (Lucent
lesion d/+ comp\e’(e
bone resorp’don)

| Bone density

2alt and pepper skull/
Pepper pot skull

+v4.0 - Marrow 8.0 - 2024
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Bone Tumors 00:24:53

I-\Se Distribution :

0-30 yrs 30-40 yrs 740 yrs
Benign
* Simple bone cyst (580
’ nne_urgsr_w?al L2 YRS ko) * enchondromo * Chondrosarcoma
?Og/‘“oph“‘c 5“;“‘”0”“0“ ey | o Oteolastoma (/c site : Pelvio)
m C couse o Yer(%ek;m plana. in children) | Osteomo.  metastatic tumors
Fibrous dysplasia. (FD * Giont cell fumor (&CT) (/e site : Skull, oxiol skeletor)

S ® Parosteal osteosarcomo. | © mudhple mge\oma
* Osteoclastomao
mgl‘\gnanJc:
. aw\ng’g sarcomo.

* Osteosorcoma

Site Distribution :

2p'\phqs‘\s Diaphqsis me’caphqs‘\s

> %‘;uu\ng’s soyrcomod

® Chondroblastoma J
. ® Osteoid osteoma
(children) _ Al other tumors
® Adamantinomao.
* oCT (Adults

® Fibrous dqsplas'\a

$po’c~ters :

I. B¢/ Unicameral BC 4. Adamantinoma
m/c site @ Proximal humeral metaphygsis. m/c sites @ Tibial shaft > mandible

Immodure skeleton (Child)

Cgs&ic lesion : Soap bubble

* 1? Srocture @ — appearance

H'\nged ¥ra8mer\’c sion.
* 1% the fractured
Qragmen’t Lalls —

Fallen ¥ra8mer\’r sign.
Tibial shoft mMaoandible

2, enchondromo.
m/c site : Short tubular
bones of hands § feet

4, Hemangioma
m/c site : Spine, skull

Strioked/! Corduroa cloth/
Polko. dot vertebro :
D/t resorption +
thickened trobeculae.
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Cortical lesion 9oing away
from adjacent joint :

° Car’ﬁlage cop ®

* Multiple lesions —
Diaphyseal aclasio/
hered\+ar5 multiple
exostosis.

- 1 3 (80% mod'\gr\an& risk)

S. Osteoid osteomo. b. Os’ce;ochondroma/ exostosis
m/c site : Fernur, lumbox spine (/e benign tumoo)

‘0'-shaped lesion in
cortex + Surromding
thick periosteal bone

Lormadion

gccentric L}jﬂc Bone Lesions :

Blown out Soap bubble
appearance/ appearonce
F‘mger in
balloon sign

aCT (Adutd)
Reoches ep‘\phgsis

AeC (Child)

Lesions with 2Zone of Transition (20T) :

6en'\3n lesion modignan’( lesion
* Norrow 20T (Well-defined marg\n) * wide 20T (l\-defined margin)

* exception : mets/| multiple muelomo. (40 yrs age) * exception Infection/eosinophilic granuloma

Lesions with Periosteal Reactions :

Solid Lamelloted sunburst/Spiculoted | Codmoan’s triangle
Periosteal /
’ch\cKen'\ng
Imogyiny &
I3 Lesion ok ) ‘
nidus 9
Dx Osteoid osteoma ewing's sarcomo. | Osteosarcoma/ewing's | Osteosarcoma.
Moalignancy Increasing risk of malignancy -~
risk
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amng’s sorcoma Vs, osteosoreoma ¢

EWiNg's sarcomo: Osteosarcomao
Age SIS yrs IS-3S yrs
Locodion Diaphyseal metophyseal
Periosteonl Lamelloed/ Onion—-peel reaction Codrnan’s triangle
reaction Sunburst appearance *
aroomed/trimmed whisker appearance Cumulus cloud appearance

Named
appearances
e pone to bone mets Hemod'ogenOus spreao\
e
P (2kip lesions @) (Cannon ball lung mets)

multiple mljeloma:
Clinical presentodion :
° &\der\g potient.
. we'\gh’c loss.
* generalized weokness.
* Vertebra plona.

Rain—drop skull
Bone Tumour Syndromes : nmarop sk
Associotions Risk of malignancy

Ollier’s disease multiple enchondromo. 0%
mMoaffucci syndrome | Multiple enchondroma. + hemangiomo. as%
Diaphyseal aclasio multiple exostosis 80%

al polgpos\s + mud’dple osteoma +

ordener’s sundrome -
h ! epidermoal cyst + desmoid tumors

Inflammatory & Spine Lesions 00:36:28
Rheumodtoid Arthritis RA) :
* earliest joint involved : metacarpophalangeal (mee) § proximal interphalangeal
(PP joints.

* carliest ?\r\ding ok uor'\s’go'm& : grosion of unar s@\o‘\d process.
* RA foctor : ® in 10% coses.
* Deformities : Seen in advanced RA.
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uniform loss of
Jo'\n’c spoce ok

rodiocarpal joint er oS\éﬁs 2
deformities @
Juxto—articulor
osteopenia o ,:
o/t hﬂpeream‘\a) al
Advanced R
Flexion ot
DIP
Hﬂperﬂ\ex\on ok PIP Fixed Slexion ot DIP

HyperSlexion ok DIP joint Hyperextension

7

ﬁm R0 : , e o space with

. erosions ok
ngerex’cen&on ok o
\ \
Hﬂperex%en&on PIP joint " P
ok DIP Joints
Boutonniere Swan neck mMoallet ?\nger Hitchhiker’s thumb
de?ormﬁg c\e¥orm\%5

r-\nlﬁ5los'm3 Spond5li’cis :
C \/oung odult with back paun.
* RA factor © (Seronegotive arthritis), HLA-B3T @.

S'\Sns in RS :
l. Sh‘mﬂ corner sign : Sclerotic corners of vertebral bodies d/t enthesitis.
a.Romanus lesion : erosions of vertebral bodies ot the corners.
3. Squaring of vertebra.
4. Bamboo spine/Poker’s spine : Fusion of adjacent vertebral bodies d/ bridging
Sﬂndesmophﬂkes resulting in o bamboo-like appearance.
S. Carrot stick fracture : Fracture of the ¥ra8\|e vertebro.
. Anderson’s lesion : Pseudoarthrosis ok the Sractured site d/t poor healing.
. Dagoer sign Colcification of interspinous ligaments.
8. Raiilroad track sign : Caleification of &/L paraspinous ligaments.
9. Trolley trock sign Caleification of both interspinous § paraspinous ligaments.
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Railroad Trol\eﬂ
X AY trock s'\gn frock s‘gn
sacroilitis (garliest joint) Bamboo spine
aarla detection : MR\
Gout :
* middle-aged patient with severe  erosion
pain § swelling of I mTP (M/o.
° Hﬂperuricemia, overhangmg
marg'\r\
Sp‘me Lesions :
Dr'\pp\ng candle wox
appeamnce/ Ossified
Slame-shoped osteophutes : postexior
Hyperostosis along anterior longitudinal
longjtudinal ligament of ligament
cervical spine
Ditfuse idiopathic skeletol Japanese disease
hyperostosis (O]
Osteomyelitis 00:42:09
Vvascularised

Role of imnaging modalities

Innaging Feotures

X-Roy/CT

Lotent period : 10 days (Limbs), al days (Spine)

99m Te MDP bone scan eavliest but non—specﬁ?\c

nRI 10C

Chronic Os’ceomﬂel'\’c’\s :
Pod'hophﬂs'\o\o% :
Bone destruction — Heal'mg —> Periosteal reaction.
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Sranudo&ion tissue

Penumbra s'\gn on MR|

Sign of infection.
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Feotures :
* Sequestrum : Dead bone d/t infection
(Resexrvoir of infection.
* Involuerum (White arrow) :
Thick periosteal new bone formadion
(Tries to isolate sequestrum).
* Clooca (Yellow arrows) : Defects in involucrum

(mpﬂema necessitans). Chronic osteomyelitis

Subacute Osteomyelitis/Brodie’s Abscess :
* m/c presentation : Male child with nocturnal proximal leg pain
(Relieved by anolgesics).
* m/c site : Proximal tibio.
* m/c organism : S. aureus.

05s+'\c lesion
with dark
sclerotic rim Lesion
with white

sclerotic rim

MR\ image X—Qo% imaée
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