RADIOLOGY REVISION 1

Introduction to Radiations 00:00:10

wilhelm Ron’cgen : Discovered X—raﬂs.
S}jmbols :

Do Netem eaael X-voy rodiotion Sealed radiotion
Trefoil : Fan with 2 leaves hazoxrd source
EIec’cromagne’c'\c spec’cmm g
I Increasing frequency and energy

A
vt
o- y ? & \ 2y
S » Y 4 .
Rodiowaves < Mmicrowaves < Infrared waves < Vicible l\gh’c < Wrays < X-rays < gomma roys

The elec’cromagneﬁc spectrum

Rodiation units :
Parameter Conventional unit S| unit
Qadioec'\oi exposure Roentgen Coulomb/ k9
Absorbed dose Rod aroy
Absorbed dose equivalent Rem Sievert
= Radioactivity Curie eecquerel
Effects of Radiation 00:09:15

Low of rad\obio\o%/ low of Bergonie § Tribondeou : Tissues with max.
unditSerentioted cells or cells in active mitosis are more radiosensitive.

Acute Rodiotion $5ndromes :

Radiology Revision « v1.0 » Marrow 6.5 » 2023

Absorbed dose Acute Radiation syndrome
Bone Moy row
I-a &y Acute hemadological syndrome
cells are most
©-10 &y Acute T su;ndrome
rodio sensitive.
30 ey Acute CNS Sqr\drome
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Radiology

Adverse effects of rodiotion on the boo\5 :

Deterministic efSect Stochastic efSect
Acute radiotion sgndromes. Carc‘mogenesis.
c les Cotoroct. nMutodions.
xomple:
Skin efSects. Chromosomal aberrodions.
S&er\h’cq.
Onset Acute to subacute. Chronic.
Threshold dose Present. Absent.
Se\/eri’rﬂ /]\ with an /[\ in rodiokion dose. | No chcmge with change in rodiotion dose.

Radiation exposure 00:18:46
Color Rodiotion exposure examples
* PET scan (84S MmSV).
Red (CT/PeT/ 1S
_ ) * CT abdomen (0 m3W).
e aliEs) Hioh * CT +horox (8 msv)
\ b
Note : used with 9
coution in children Pty
’ |* CT head/brain (3 m3\).
* o enema (T M3V, Bo. meal follow
Yellow (iagnostic otermedNe through, Bo. meal, Ba. swallow.
procedures) * Intravenous urogrophy.
_ * micturating cystourethrogrom (.8 mS\.
* CXR PA view (0.03 M3V : M/C used.
*  Lumbar spine (L0 mS\).
reen (Spot *  Abdominal X-rau.
el N neny (2 e
rad\ogmphs) *  Hip AP View.
*  Skull AR
*  Limb/joint X ray (0.01 mS\).

1C2L/1CRU rodiotion exposure guidelines :

Public ;
Occupahonod exposure
exposure
Mox in S 56&(3 : 100 MSV.
eflective dose I mSv/ year Allowed: * 80 mSV/) year oweraged over S years.
® Mox SO M3V in any one year.
Annual equivalent
IS M. ISO MSV.
dose to lens of eye
Annual equivalent
) SO MSV. SO0 MSV.
dose to skin
For pregncm’c o
o 2ero, but permissible dose of <1 mSv.
rodiation workers
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Radiology Revision 1 - 3

Note :
* Accidental chest X=ray in o pregnont \adg — Reassurance and continue
pregnancy,
* Atomic energy Requlotory eoord (Rere) guidelines : Max exposure in o year
is 20 mav/ year but maximum exposure in S years is 100 mSy.

X-ray tube structure and functions 00:27:40

worKing pr'\no'\p\e of X-rag tube : Thermionic emission.
Types of emissions $rom anode :

Continuous spectrum Chavocteristic spectrum

Amount 70-80 % (/o). 30-30 %.

emitted electron Knoclks out inner shell

Kinetic energy lost $rom deSlection/ A
) - ) electron creoenng o vacancy Lor outer
mMechanism deceleration of electrons is : )

shell electron to Jump in ond the enerqy
converted to X-roy,.

lost is converted as an x-rau.

uses most of the radiological procedures. mMarnmoorophy.

Note : Continuous spectrum rodiotion is also called as braking radiadion/white
radiotion/! Bremsstrahlung radiodion.

Interactions of X-roys with motter : 00:35:20

Compton v/s Photoelectric e8Sect :

Compton efSect (/0 Photoelectric efSect (@™ M/

Ako mid energy phenomenon. Low energy phenomenon.

Deviodion of x-ray photon (Scotter
MOA of Y Absorption of X hoton by the inner
radiodion) as it strikes the outer P YPp / ‘

eflect shell electron.
shell electron.

Applied | Cowuses image distortion —> <o, Improves image quodi’cﬂ/ contrast — <o,
aspect minimize Compton effect. moximise Photoelectric efSect.
exposure factors 00:40:49

Kilo voltage peak (kvp) :
Peak potential ditSerence between cothode and anode.
Determines :
* Penetration of the X-roy beom (D‘\rec’dﬂ propor’donod).
* Image contrast (inversely proportionol.
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4 - Radiology

milliampere-second (mAS) :

Current passing through the X-ray tube for a set durotion of time. |- ‘
Determines — Film blackening or contrast (D\rec’dg proportionaDd. ID - A1005
Mr. S. Kumar
‘ llrlHI:e2023
Thermoluminescent Dosimeter (TLD) badge : ‘
Depar’cmen’c personne\ rodiotion exposure mon'\’cor\ng device. D 6‘&0\96
Computed Tomography (CT) 00:48:11

Founding fother of CT : Sir odfrey Hounshield.
Lining o the equipment room : //leth inch of lead all around (Or) 4-6 inches of

conerete.
Hounsfield unit/CT value scale : .
cute
Air Lungs Fot Water Pleed Bone
-1000 -800 —10|0 (|J +45!+65 +10|00
Less dense movre dense
CT Scole
Total HU : 3000 shoades of arey.
CT Polﬂ’craumo./ whole body CT/Pon-scan :
Standard proJcoco\ :
* Non contrast CT of the head + cervical spine.
* Controgt enhanced CT of the chest + abdomen + pelvis.
Note : 600\5 par’c not included in the pro’cocol —> Limbs.
Ultrasonogram 00:57:01

Ultrosonic : > 40,000 H2.
ultrosound spec%mm n o\\ogr\os’dc prac’c\ce A mego. He.

Us§ basic principle :
m/c piezoelectric crystal : Lead zirconate fitanate.
* Reverse piezoelectric effect : glectric current passing ’chrough the crﬂs’cal
produces vibradions in the tissues.
* Piezoelectric eflect : Vibrations reflected by tissues are converted back
into electric impulses.

Radiology Revision ¢ v1.0 » Marrow 6.5 » 2023



Radiology Revision 1 - 5

Magnetic Reasonance Imaging 01:00:35 A ROEEES

Bosic pr'mciple g
&yromagnetic property of hydrogen nucleus (S’cronges’c gyromagnetic proper’cﬁ).

Contraindicotions of MR :

Absolute Relotive
l. Cardioc pocemaker. l. Clawstrophobio (Con be per%iormed ofter sedodion).
3. Cochleay implant. a. Devices ¢ Insulin pumps/nerve stimulators, epidural

2. Mmetallic &‘»ore\gn bodg in the eye. cotheters, prosthetic heart valves.
4, Ferromagne’dc CNS aneurysm 3, I* frimester of pregnancy (Loud noise while scammg
clips. — Moy cause deofness in the developing Letuo).

Note : Faradaﬂ’s coge Copper wires uorapped ayound wooden pcmels ‘o pre\/en’c
the magr\e’dc field from \n’cemc’c‘mg with outside environment.

Contrast Media 01:07:05

X—ro%s/ CT : Boayium ond iodine.
usg : Stabilised microbubbles.
MR : godolinium (/o).

Boxium :

Bo. suoéd\ow

Bo. enemod

Lollow ’chrough

c/\ of barium as o contrast medio. :
* pAbsolute : Perforation of organs —> Severe chemical peri’com’ds/ mediostinitis.
* Relotive :
o. Hﬂpersens\’d\/\’rﬂ.
b. Suspected tracheo-esophageal fistula (TeP.
¢. vesicovaginal fistula. (VP.
d. Vesicorectal fistulo.
e. Fecoliths.
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lodinoted contrast :

Clossificadion of iodinaked contrast :

9 Y
{ =

lodinated contrast medio

{

H'\Sh osmolayr

Y
lonic

mMoNoOMers

Y

low P ratio

worst contrast d/%

a

Y

.

Low osmolar

lonic

dimers

o:a]

\ 4

4

v

Non-ionic

monoMmers

Non-ionic

dimers

m/c iodinated ‘
contrast |

ah

r%es’c contrast
a/t h'\gh P rotio

v
[3:1]

\ 4

o1

Y

urogro&&'m

e\as’crogro}%m

\oxagl'\c ocid

Controst induced nephropathy N :
nMovkers of CIN ¢

Am\pdque

| lohexol /omnipacue

(m/o)
\opam'\dol
loversol

lotrol
lotrolan

lodixanol

Serum creakinine : | in serum creatinine bﬁ as% $rom the pre-injection
volue or > 05 mg/ dL within 48-74 h of contrast injection.

Serum cgs’coec‘m e

earR (€ 6o mL/min).

Neutrophil elotinase-Rssociated Lipocalin (NGAL) : Novel morker.

Risk factors of CIN':

Increased age.
Chronic HTNL
Diabetes mellitus.

metobolic sgndromes,

Anemio.

managemer\k :

O ngovolem‘\a,
O Dethroecior\.

. mud’c'\p\e mﬂe\oma,

. Pre—ex\s’cing chronic H'\dneg diseose : S‘\ngle

most important podient reloted risk Lactor.

* Self limiting condition — Supportive treatment (Fluid and. elechro\BJces).

. Ver5 severe coses — Hemod‘\odgs‘\s.
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Radiology Revision 1 - 7

Prevention :
* Always perform precontrast RFTS before injecting contrast.
* Pre—hﬂdroece the podient.
* M—ace’rg\ c5s’ce'me ’chempg.
* Rosuvastodin, Vitamin C and bicarbonate therapy,

MR\ contrast agen’cs g 01:20:50

T1 reloxodion _
T2 reloxodion agen’cs

ogents O~ |
example godolinium (M/o). Super paramagnetic iron oxide (SPI0).
MR sequence eright on T1W. Dark on T2w. A

used to detect /l\ Kupfler cell octivity (Focal nodular

comments c/in pregnancy. Al nciod)
yperplasio).

Hepatocyte specific contrast agents :
° E:\d—-manganese DPDP.
O mango&od‘\p'\r trisodium.
* gd—BOPTA.
* §d—e0B-DTPA.

MR\ contrast adverse effects :
* Nephrogenic systemic Qbrosis (NSP).
* m/c seen in chronic kidney disease.

* Also caused by omniscan/&adodiomide (Banned now).
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RADIOLOGY REVISION 2

Nuclear Imaging 00:00:57

Rodionuclide scan :
A radio-nuclide is administered 1/vV — emitted radiations are then detected

with gammo. comeras.

A
v

S

e

Thﬂro'\d 5land

Depending upon the detection of radiotion, they are classified into

L. Planar sc‘m’dgmphg : S‘mg\e gammMa. comero $rom on\3 one plane.
3. SPECT (Single Photon emission Computed Tomogrophy) :

* multiple garmma. cameras from multiple planes.

* Has better ser\si’d\/'\’rﬂ.

* Good anatomical and spatial resolution.

SGommo. roy pho’rons
Annihilodion reoction

-ﬁ- ——
a
“ -
v
« ¢ >

g [ -y

v

Planar sc'\nﬁgraphﬂ specT Co-incidence imag'\ng

3. PET (Positron emission Tomography :

* Used for cancer imaging,

* m/C radio isotope used : 18-Slourodeoxyglucose (8-FDED.
SLUT %ﬂpe | is overexpressed in cancer cells — I8-FDG is phosphorﬂ\a’ced
% trapped. in cancer cells 0/t Warburg effect — 1 &lucose uptake).

* Co-incidence imaging : Positron (8-FDE collides with electron (Normal
tissue) — Anninilation — Release a gammo. ray photons in opposite
directions which coincide perféec’dg — S‘mgle point source of emission —

Detected bﬂ ring of detectors.
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Radiology Revision 2 02

Color coo\'mg of PET scans :
C H'\gh metobolic acﬂx/i’cg (T Fog up’caK@) : Red,
* Low metabolic ac’d\/‘\’rﬂ (\lx FOg up‘cod«e) : Blue, green.

Active space

errors in PET scon ¢

Folse Megoﬂci\/e Folse Positive
. Tumor < | cm. Infection/nSlammadion :
a. Low 5mde modignomc\es : *  granulomatous conditions.
O Tﬂpicod coreinoid. *  Cellulitis.
*  pronchoalveolar Corcinoma. * pbscess.

* Lung metastasis from mucinous
exhapulmor\arg fumouy.
*  Tumours treated with chemo’cherapﬂ.
3. Hyperglycemia (competition to uptake of FO&).

Radioisotopes used in Various Nuclear Imaging 00:13:15

Technetium-99 :

m/c iso’cope used in nuclear medicine os it is eas'\\ﬂ odherent 1o any molecule/

cell/particle.
Synthesized from Te-99m Te* s Degenerates into
molybdenum-99 (metastable isomer) Ruthenium-99

+‘/a : b hrs

Gollium—b67 scon ¢
¢ TI/
* Zengitive Sor detection of infection/inSlammadtion (Pﬂrex'\a of unknown

: 78 hrs.
a

origin) but not specific (False positive seen in sarcoidosis § lymphomoD.

. Leucocﬂ’ce tagging increases speoi?'\ci’cﬂ of gallium-G6T.

Renal \masins g 00:18:50

. Static (Structural / Anodomical evaluotion :

* Tc-99m DMSA (Dimercapto Succinic Acid).

* 10C in Cortical scars in Vesico Ureteric Reflux, ectopic Kidr\eg.
a. &FR estimodion : Te-DTPA (excreted exclusively bﬂ glomerular fiktration.
3. Dynamic/renal function evaluation :

Te-mag3 (Mercaptoacetyftrigiucine) — &lomerular filtration § tubulor
secretion.
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10 02 Radiology

4. Renal artery stenosis RAS) :
* Coptopril Te 99m-DTPA scan.
* In RAS, Captopril causes efferent arteriolar dilatotion — Fall in 6FR —
Renal failure.
* Coptopril Te 99m-DTPA scan is done betore (Boseline GF@ ond after
(Repeot : 6FR ) administrodion of o small dose of the Captopril
* W aFR, < &FR — Renoal artery stenosis.

Teo9M-DTPA Te99ImM-DTPA
ccon scan
(Boseline) Small dose of (Repeot)
cqp’rogri\
Cardiac Imoging : 00:24:45

. Cardiac perfusion/Capillary blood Slow Imaging :
* Thollium 801 : Behaves like i+ g is more in intracellular space.
* Normal cardiac cells : Hotspot.
* Infarct : Cold spot (No perfusior.
3. Infarct imaging /Infarct Avid imaging :
* 99m Te- Stannous p}ﬁ(ophosphodce.
* Infarct : Hot spot.

3. Radionuclide Ventriculography :
* MUk scan (Multiple Goted Acquisition scan) with 99m Te- RBCS.
* Cardiac function assessment : Stroke volume § cardioc output con be
coleuloted through €DV § g5Vv.

4, m50wdim V'\ab'\l'\’rB Assessment :
* Normal cardiac tissue : Source of energy is %‘»aﬁg acids (No uptake of
FO).
* lschemic tissue : Source of enerqy is glucose.
I8-FD& PET will show increased uptake in ischemic tissue.

00:24:45

L,ung \mas‘mg 2

ventilation (V) - Perfusion (@ scon :
* Woas used for diagnosis of pulmonary embolism (Not used presen’dg).
*  ventilotion : 99mMTce—-Rerosols.

* pPerfusion : 99mT. c—macroaggrego&ed albumin.
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Radiology Revision 2

* Normal V/Q = 1.

* early Pulmonary embolism (PE) : Perfusion = } or absent ; ventilodion =
Normal, V-Q scan — mismodched defect.

* In odvanced Pe (Lung infarction) : Triple motch — Both v § Q | and Chest
X-Roy show consolidadtion.

Gl Troct \mag‘mg 5 00:31:46

* Rodionuclide scon : H\Sh ser\s'\h\/\’cﬂ.
* Threshold rote for detection of bleeding : 0.05 fo OJ mL/min.

99m Te Sulfur colloid 99mM-Te—RBCS 99m-Te-pertechnate
Detects active @l bleed. | Detects intermittent @l | 10C $or meckel’s diverticulum (Has
bleed. a¥5§'\n'\’r5 Sor gostric PACOSO)
Biliary Tract Imaging : 00:33:50

Hepatic Imino Di-Acetic Acid (HIDM scan :
* 1/V HIDA — Taken up by hepatocytes — Secreted into bile.
* Structures visualised : Right, left and common hepadic ducts) gall bladder
(&@), cystic duct, common bile duct (€&, duodenal opening of the C&D.
* Non visualisation of 68 in HIDA : pcute cholecystitis.

Skeletal \mag‘mg : 00:35:42

99m Te~-mdP (Methyl Difhosphote) Bone scan :
MDP acts like bisphosphonate \o5 b'\r\d\ng to osteoclasts.
Super scan
* excessively high uptake of 99m Te-MDdP in the
skeletal sgs%em.
* No uptake in soft tissue/Kidney/bladder.

* Seen in hyperparathyroidism, renal failure, Page’c’s

disease, metabolic bone disease.

Super scon

Neck \mag'mg g 00:37:31
Thﬂro'\d Nodule '\mag'\ng :
@@mTc—perJrechna’re/ 142 No—iodide : used 1o '\mage ’chgroid nodules.
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Radiology
Cold nodule Worm nodule Hot nodule
No up’cahe of radionuclide up’codﬁe in nodule is similay to up’calﬁe in nodule > normal
in nodule. normal thyroid gland. thyroid gland.
H'\ghes’r mahgncm% po’cer\&'\od Leost mal'\gr\an’r po%en’cia]

Intermediote rigk of mod'\gnancﬂ.

(20%). E))

Theropeutic uses of radioactive iodine :
* |odine-I3l : Pap'\\\ar3 ’chﬂro'\d concer.
* lodine-13s : Brachytherapy (not commonly used).

Thgro'\d '\so’copes used in PET scan @ lodine-134.
Non-radiococtive lodine \so%ope : lodine-1a7T.

Parod:hgro'\d imaging :
99mTe-SestamiBl scan/99mTe~Tetrofosmin scon :
* 1oC for pavothyroid localisation : 99mTe ~Sestamigl scon.
* 10C for parathyroid tumors : 4D CT (Axiol + Coronal + Sagjittal plane +
Contrast enhanced).

Sodi\/ourg gland imaging;:
99mTe-pertechnote scan
* Takenup bﬂ normal tissue § not taken up bﬂ tumouy tissue.
* Al tumors appear ‘coldspot’ except Warthin's tumor/ Adenolymphoma. of
salivary gland (hotspod.

Neuroendoerine (NET)/ cotecholamine producing tumor imaging
I-121 MIBG (Meto-lodo-Benzyl-Guanidine) scan :
* usedin Pheochromocg’coma, meduj\arg ’dngroid cancer, neuroblastoma,
Sanglioneuroma, 8an8honewo\olas’coma,
* NETS express somoatostatin receptors (SSTR) — SSTR analogues are used
for detecting NETS.
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Note :

Radiology Revision 2

* 10C for adrenal pheochromocﬂ’coma : Contrast enhonced MRl
* 10C Por extro—adrenal pheochromocytoma. : DOPA-PET Scan (6068~
DOTATATE PET CT).

Radiation Components

00:44:43

ALPHA BETA X-RAY SAMMA
Mowx. damage m/c used min. damage
min. penetradion Mowx. penetradion
lonizing/Damaqing power decreos o) Penetrating powey| iIncreases
Intronuclear Intronuclear extronuclear Intronucleor
or'\g'\n or'\g'\r\ or'\g'm or'\gin
Radium-343 : Phosphorus-24. : Technetium 99m :
Rx of bone Rx of : Diagnostic
metastasis (mets) | | ¢ Polyeythemia | purpose.
Radon-344a : rubra vero. Cobolt—60 :
® Contominator *  Bone mets. Theropeutic
® Couses lung Strontium—-89 purpose.
concer Rx of Bone mets
(best isotope)
YHrium-90 :
Trans—arteriol
chemoembolizotion
(TAC®) of hepato-
ce\\ud_ar concer
emgg’s peak :

* entire energy is deposited (Moximum dose de\i\/erg) ok o single point.

* Seen in heavy § charged particles (O and protons).

100% =

Conventional
X-rays

Radiation dose

Tumor
—

0% :
0 10

T
20

T
30

Penetration depth (cm)

6ra89)’s peak

40
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————— Active space ----- RadiOtheraPY 00:50:15

mechanisms of damage :
* Direct : lonisation (First step) — dSDNA breaks — Cell death.
* Indirect (M/C) : Action on intracellulor RO — Form\ng Superox\de.

Froctionated radiokherapg :
The total dose required is split into multiple fractions § then administered to pt.
Fractionoted rad‘\o’chempg
| -
v v v
ngoférac’donoedon Conventional $ractionodion Hﬂperilrac’dona’c\on
l (m( © l
*  <s fractions per week, * 1 fraction/doy; * 71 %raction/ day
* For palliative care, ° mondaU to Frio\o%. * For aggress\\/e tumors
Soft tissue sarcoma, *  Weekend holiday, Cerebral glioma, small cell
melanomo. * Not preferred for lung cancer, head § neck
aggyessive tumors. ond face cancer.

Qadio’cherapg - Ccell sensi’c‘\vi’cg :
®  Moximum md‘\osens\’dv‘\’cﬂ is of the @a-m junction
or ok M phase.
®  mMinimmum rad'\osens\’dv‘@ is ot the S phase.

Qadio—sensi’civi’cg of tumors :
Leost sensitive (MOP) most sensitive (WeLms)
Wilm’s Tumor.
melanomo. &uo'\ng’s sarcomo.
Osteosarcomao. Lﬂmphoma.
Pancreatic Co. mﬂelomou
Seminomo.
The S Rs of Radiotherapy:
0 Qad\oser\si’d\/i’cﬂ. . Reox%enoedon.
O ero;\r. ® Reassortment.

O eropuloddon.
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Types of Radiotherapy :

. £xternal Beam Radiotherapy (€eRT)/ Teletherapy (M/C) :
Rodiodion source is ok o distance from the poeden’c’s body, -ﬂ
Two types : .
o. Cobalt-60 machines :
* m/c used in post. h |

O ’cl e S.Aa Bears. =

* Cobalt-60 : Brtificial isotope.

. . . ) Cobalt—-60 mochine

Note : Nadurally occurring Co isotope : Co-S9 (non radicactive).
b. Linear Becelerotors (LINAC :

O H'\Sh energy X-rays + e oare produceoL

O 8&55 ‘o control and use.

D‘\sad\/an’cage of eBRT: Normal tissue ‘5‘“9 in
the path of beom ig exposed to radiation.

a. 6mch5’chem{35 :
* Rodiation source placed inside/on the tumor.

® It reduces the exposure o normal tissue.

Tﬂpes :
6mch5’chem105 Interstitial \n’«a—cm/i’corg nMould Sgs’temic
type .
Isotope placed Rodiotion source | Radiotion source IV injection
inside turnour is placed inside | is placed on the of an isotope
tissue. o nadurally surface of the which gets
Feotures under transrectal occwTing boo\5 bodg/ tumor. concentroted
usg Suudance ond ca\/‘\@ in the ’mrge’r
i Remote orgon.
afterlooding.
) lodine-12l in
examples Ca. prostate Co. cervix LIS, EOOG; papillary thyroid
tip of finger. 9™
concer.

_

s P
/

\n’cro\-ca\/i’g brachg’chempg nmould brachﬂ‘cherapﬂ

Interstitiol brachg’chempg

Radiology Revision « v1.0 » Marrow 6.5 » 2023

02 15



16

02

Radiology

Special Applicotions o} RT :

\n’cra—operoed\/e RT:

* Given duw'mg Surgicol excision of tumors where approach is ditSicult.
O \n’cmoperoed\/e irrodiodion of fumour bed bﬂ electron beam (o) X—raﬂs.

O 8.8. : Co. Pancreans.

Stereotoctic mdioswaer5 ond \n’cens\’rﬂ moduloted rad\o%herapﬂ

Stereotoctic md'\oswgerﬂ/ Goammo.
knife surgery

\n’censﬂg moduloted Qad'\o%hempg
(R

multiple beams (uniform strength)
From multiple directions are focussed
on the tumour.
uges : Brain fumours, vestibulor
schwannomaoy, pituitary adenoma,
Jcr\gemina] neurodgia, metostasis § AV

malformodions.

Stereotoctic md\oswgerg

multi-directional beams with beamlets
of different s’creng’chs thod con be
adjusted based on tumour dimension.

use : Co pros’coece.

geamle!s
:v'vv v

g &
I o0 ¢
v V ‘t’

} {
IMRT

amergencg rad\o%hempﬂ :
Indications :

° Super'\or vena coval compression.

Sp'mod cord compression.

*  Pericardial neop\as’dc ’camponade.

Cxan\o—spinod irrodiotion :

Increased intracraniol tension d/t metastasis.
Hﬂpercalcemia/’cumor lysis syndrome.

* Used to treat or prevent the spread of tumor.

* Indicoted in aggressi\/e tumours :

o. CNS @ medulloblastoma, glicblastomo. multitorme, germinomo.
b. Non-CNS : Acute Lﬂmpho\omg’dc Leukemia, Small cell \ung concer,

Mon—HodgK\n lﬂmphoma,
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CXR views 00:00:31
Postero—anterior (PR view Antero—posterior ®P) view
m/c CXR view. Done in neonates/eritically ill potients.

Direction of x-roy beam : Posterior to Anterior o posterior of the potient. |

anterior of the patient.

Tube to fIm distance : & $eet/7a Tube o 8Im distonce : Less.
inches/180 cm.

X roy beoam centered of inferior angle D‘Nergen’c X roy beom.
of scopulo/T8 body/T7 spinous process.

Heart size : Normal Folse cardiomegodg is seen.

Techniques of x-ray projection :
Kvp (H\loVo\’cage pea}ﬁ) is inversely proportional fo image contrast.
KVp is direc’v\g propor’donod to pene’croedng power.

Low Kvp technigue High Kvp fechnique
60-80 KV. 180-170 KV.
High contrast film. High penetroding x-ray beam.
use : use :
* miliary shadows. * Obese pafients.
* Calcifications. * To look for hidden areas.
CXR Standard technique :
l. PA View.

a. grect position (0% unoble : S‘\’c’cing).
2, Smpended end insP\roec\or\.
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exceptions
Indicotions of expiratory view :
* Pneumothoroax.
* Foreign body aspiration (/% air tropping).
* Obstructive lung disorders : Chronic bronchitis, emphysema.
° DiaPhragmoGdc pod$5.

Other CXR views :

Loteral CXR view :
Normal S?md'mgs G

* Posterior costophrenic recess :
a. most dependent part of
pleural coo/i’rU.
b. Fluid collection in pleural
eflusion.

Lateral decubitus view :

* most sensitive radiograph for
minimal pleural efSusion : Lett
loteral decubitus view.

* 10C for minimal pleural efSusion :
us&.

Pleural efSusion on left decubitus view

Posterior oblique view :
Right § left.

| To visualize :

* /L rib froctures.

Lordotic view :
To Visualize :
* middle lobe po@cholog\es.

npicosram g

To Visualize : X-ray Film

Lordotic view/! Apicogram

® Lung ap'\ces.
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conditions with USE as 10C (/% Suid accumulation) :

* Plewral efSusion.
* Pericardial eSSusion (&chocard'\ogm;phg).
® Ascites.

conditions with CT as 10C (/% air accumulation) :

° Pneumothorox.
®  Pneumomediostinum.
O Pneumoperi’cor\eum.

* Retroperitoneal organs (Pancreos).

Normal CXR interpretation

00:17:40

I. [dentification of ribs :
Location of ribs :
® Posterior ends : Closer o midline.
* Anterior ends * Awoay $rom midline.
Orientodion :
® Posterior ends : Horizontal.
* Anterior ends : Oblique.
Criteria. for X-ray taken in adequate
‘msp\m’don :
® Posterior ends : Minimum 10 (ibs Visible
above diaphmgm.
® Anterior ends : Minimum 6 ribs seen
obove diophragm.

Anterior end of  Posterior end of rib
rib (VerticoDd (Horizontad

Adequate inspiratory radiograph

a. Card\omegalg assessment :
* Objective measurement : Cardiothoracic
rodio :
mMox transverse diometer of heart (®
Mox transverse diometer of inner thorax (&)
® In PAVview :
o. £ 0S5 Normal.
b. 0.5-05S : Borderline.
c. > 05S: CardiomegoJﬂ.
® In AP view :
o r\lormod\g : Folse oard\omego%
presen’c.
b. 7 0.60 : Caydiomeqaly.

Cordiothorocic rodio parme’cers
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Qun pulmonary
artert

Lt odrial opper\d—

-

It ventricle

Qigh’c mediastinal Moy gin Left mediostinal Moy gin
4, Hilum :

Superior pulmonar5 veins

—— > Hilar point (Lt —> ‘nigher)

Lower lobe pulmonar5 ar’cerg

S. Diaphmgm :

Cardiophrenic angle

Cos’cophrenic omgle
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. Hidden areas :
* Five hidden areas :
o. Lung ap'\ces.
b. mediastinum £ hilo.
¢. Retrocordioc \ng.
d. Lungs in posterior deep
recesses.
e. Lungs overlapped b5

bones.
* Visualized by high Kvp CXR. Hidden areas

Prosthetic valves on CXR 00:37:33

LT AT.
APPENDAGE

g

CARDIAC APEX

RT. CARD-PHRENIC
ANGLE

PA Vview Loteral view

Incidentals on CXR 00:40:26

I. Dextrocardio with situs inversus :
A/w rartagener syndrome (Primary ciliary dyskinesio :
* pronchiectosis.
* Sinusitis.
* Dextrocardia with situs inversus.

. \n?er’r‘\\i’cg.

Dextrocordio

Gostric bubble
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a. Cervical rib :
* extrarib ar’dculoec\ng with the tron-

verse process of o cervical vertebro.  CTtransverse Ko

O ﬁsgmme’cr'\cod. process
. S'\Sn\%cance : Thoracic outlet syn- Tl transverse
PY‘OQ@S&
drome.
Cervical rib
2. Scoliosis :

* Lateral curvature of spine.

* Mmeosured b5 Cobbs anglle.

* Cobbs angle : Angle b/w the perpendic-
ulars drawn to the lines $rom the craniol
most and the caudal most scoliotic
vertebrao.

4. Co breast:
F'\no\‘\ngs :
* Right breast shadow present.
* Left breast shadow missing : /0 post mastectomy,

nost l\lﬁe\g points to Co breast. Absent left breast
shadow _ Y
Post mastectomy Sim
'_— S. Pneumoperitneum b. Pseudo pneumoperitoneum
Clinical feotures : Abdominal pain § | Clinical features :
discomtort. o. Asymptomadic with only x-ray ?md‘mgs

: ¥/ Chilloliditi sign.
b. Symptomatic : ¥/a Chilaiditi syndrome.

xra5 ?md‘mgs : Lucencg D/t Sree Xra5 : Lucen% below the dome with
air) below the dome of diaphragm. | bowel wall markings (Not $ree air).

m/c couse : Bowel per?oroedon. Couse : T mpped fronsverse colon
Management : emergency (hepodic Slexure) b/w diaphragm £ liver.

explorotory loparotomy.
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Air (\ucencg) under diaphragm

) Bowel wall marHings under d'\aphmgm
Pneumopen’cor\eum
Pseudo pneumoperi’coneum

Silhouette sign 00:47:33

Positive silhouette s'\gr\ :
Obscuroadion of sharp borders when the aquacen’c

tissues are of similar dengities.

Right heart border obscured (/%
RmL consolidodion) :

Positive silhouette sign.

Normal cardiae silhouettes § lobar anatomy :

|Ob\'\que fissure |

Anterior segment Apico posterior segment of
of RUL LuL (Rortic knuckle)
(Rt paratracheal
border) Sup § post. basal segment
of LLL (Loteral maxgin of
RML descending thoracic oorto)
R+ heart border)
Lingular segment of LuL
RLLY RML (Left heart border)
Right dome of
diaphragm) LLL (Le®t dome of
diaphragm)
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Air bronchogram sign 00:56:32

m/c associoted with infective consolidation (Non specific.
F\nd\ngs :

C Opaci’(g in the \ungs.

* Black bmnch‘mg lines ’chrovgh the opac'\’cﬂ.

Other causes of air bronchogrom :
* Pulmonary edemo.
* Interstitial \ung disease.
* Bronchoalveolar co.
° Pudmonarg \Emphomo\.
* Pulmonary infarct.

O Pudmonarg hemorrhage.
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Clinical Scenarios 00:00:52

Cose l:

History ¢ A child with fever, cough with expectoration,
breothlessness, on Rx with antibiotics.

X-roy S'mg\e/ multiple air filled cgs’cic lucencg -
pneumodoceles .

Diagnosis : S’caphglococcal pneumonio.

Note : Community acauired pneumonia : M/C cause is

s’crep’cococcus/ preumococcus (No pneumatocele).

Cose a:

History : Chronic aleoholic/debilitated potient with fever,

COugh with expectoration, breathlessness .

X=voy : Consolidadion of right upper lobe with bulging of
the horizontal fissure — bulging fissure sign.

Diagnosis Klebsiello. pneumonio.

Cawvitadion is also seen in K. pneumonio.

eulging Rssure sign

Cose 3:
H'\s’corﬂ : A’cﬂp\cod presentodion.

o. Less prominent signs of LRTI.

b. mMore prominent constitutional sgmp%oms like

headache, myalgio.

X ray : Atypical $indingg.

o. Ditfuse interstitial thickening .

b. Reticulonodular pattern of consolidodion .
Diagnosis : Aypical pneumonia (M/C cause —>
mMycoplasma. preumonio).

Cose 4:
History : k/¢/0 HIV, CD 4 <300 cells/mm”

Insidious onset dgspnea, non productive cough.
X roy: o Reticular interstitial opac\hes (n central per'\h'\\our reg'\ons).
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b. Subpleural blebs/| pneumadoceles.
HRCT : Central per‘\hi\ox Smund Slass opac\’des.

D‘\agnos\s : Pneumocgs’ds coxinit pr\eumon'\a.

Cose S:

History : Chronic aleoholie, found unconscious.
Loter develops cough with expectoration, high
orade fever.

X roy: Cow‘\’coecorg lesion in the lung with an
air Sluid level +/- consolidadion.

D‘\agnos'\s * Lung obscess.

Cose b:

History : Old cose of T6 with pre—existing covity,
Asgmp’como&ic/ occasional cough with hemoptysis.
Oon X- roy

Lung cowi’cg with mobile contents.

monad sign : Air crescent present over content.

D‘\agnos'\s : ﬂspergi\\omm

Note : Rir—crescent sign is descriptive of invasive
asperg‘\l\ogis .

Cose 7: A )
History : A 8 year old child with persistent rhinorrhea,
nasal congestion + a episodes of ofitis medio.
Nasopharyngeal loteral radiogroph : Bulged sott
tissue with airwoay compromise.

Diagnosis : Adenoid enlargement .
Normal adenoid

|

Cose 8: (“
H\s%org * A4 year old child with recent Hinfluenza

|
I

infection.
C/F : Fever, change in voice with difSiculty speaking
7 inspirotory stridor.

Masophargngeod loteral rad'\ogmph : Thumb sign
(Thickened epiglottis). r 1
Diagnosis : Acute epiglottitis. Normal epigfottis  Thumb ;‘8“
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Cose 9:

History ¢ A 3 year old child with protracted barking cough, inspiratory stridor.
Neck AP radiograph : Steeple s‘\gr\/ wine bottle sign (Tapering 1 elongoted
subojottic airway.

Diagnosis : Croup/acute laryngotracheobronchitis.

wh

Normal subgjottic airwoy steeple/wine bottle sign

Tuberculosis 00:13:10

consolidation.
Note : Cavitation is never seen in I T8.

HRCT : Tree in bud appearance (endobronchial
spread of T&).

Post I°THB

Tree in bud opaci’des

miliourg nodules :
/% hematogenous spread of T8 disease.
L. multiple, finy, diserete nodules o I-2 mm of size.

3. Dittusely scattered in Mg X o
both the lung fields. ? =1 3
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Couses of mi\iar5 nodules :

Couse examples

Infections *  Tuberculosis (M/C in Indic).
* Heoled varicello.

C 6\&5&00’\5005\5.

® Histoplasmosis.

*  orucellosic.

° Coccidiom5cosis.

® Cryptococcosis.

Cardioc *  Chronic mitral stenosis.
*  Chronic pulmonary edemo.

Neoplastic O Lgmphomg\’ds coxcinomodoso.
* Mmetastosie.

C Lﬂmphomas.

®  Leukemias.

Pneumoconiosis *  Silicosis.
* (ool worker's PNeuMoconiosis.

Allergic *  LoefSlers syndrome.

Others ®  Sorcoidosis.
*  plveclor microlithiosis.

8pon5ms nTH:
£ponyms \ Descrip’cion
&hon's Socus/ lesion Pulmonary parenchymal evidence of 1° T infection.
&hon'’s complex &hon's focus + Lymphadics + Ipsilateral Hilar lymph nodes.
QanHe’_s_ complex Caleified ghon’s complex.
COVID-19 00:19:48
10C : RT-PCR .
\ma@‘mg :

° investigation : Chest X-ray,

* 10C for imaging : HRCT chest.

c F\nd\ngs on HRCT :
o. Peripheral, multifocal, ground glass opacities (60)
b. Reverse halo/Atoll sign.
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Normal lung on HRCT Ground Slass opaci’cg
Deep grey with white lines 5 dots d/+ Hozy increase in density with
visibility of blood vessels.

the blood vessels.

&N
Consolidadtion :
marHchB increased dens\‘c5 with obscured

blood vessels with air bronchogmm.

Note :
Halo sign Reverse holo/Atoll sigy
Central consolidation + peripheral halo Central 660 + peripheral rim
of 660 (nvasive SFungod pneumon\a). ot consolidodion (Covid-19) .
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CT involvement score :
Assess extent 7 severity of lung involvement.

Assess the % of each lung lobe Scoring scale
involved.
Lung lobe Score * No involverment : 0 (Minimum.
Right upper lobe * S% ¢
Right middle lobe * S-as%:a
o= © 35-SO%: 3

Right lowerx lobe

¢ SO-TSH: 4

Le®t upper lobe
* 5% : S (Moximurmy.

Left lower lobe
Total score 0-35

CORADS (Covid—19 Reporting and Data System :
To predict the probabil\’rb of covid-19 infection.

Type Chance of infection CT findings

CORADS | H‘\Shl3 unlilﬁe\5 Novrmal CT .

CORADS 4 unlikely _8¥—Qus‘\on/ lqmphadenopa’chq (Not seen in covid).

CORADS 3 gquivocal 1 Single central §&0.

CORADS 4 Proboble A Few gg0.

CORADS S Highly likely Peripheral multifocal 660.

CORADS b 1007 RT-PCR positive (Image findings are not considered)
Pleural Effusion 00:28:30
X raﬁ 2

Abnormal collection of Sluid in the pleural coN\’rB,
Typical X-ray ?\nd'\ngs :

Blunting of (CD) angle : Pleural meniseus sign Opague hemithorox :
eavliest ?md\ng onCxR PA Opacity with il defined upper Large effusion
Ny mMargins with concave meniscus
¥ac‘m3 upwayds.
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I?investigation for opague hemithorax : Chest X-ray,
I0C For opaque hemithorox : HRCT.
Ditterential diagnosis on CXR for opagque hemithorox :

Ditferential diagnosis mediastinal shift
massive pleural efSusion Push o opposite side
Collopse Pull to same side
Consolidation midline

Atypical imaging ?\nd'\ngs :
Lamellar pleurol effusion
Thick band/! layer like appearance when the Sluid

rises ver’dcod\g paml\el to the loteral thoracic wall.

Clinical scenario : 5
glderly mole with dyspneo. on exer’dor\} s/0 Congestive &,
0/ : Basal erepts, bipedal edema
CXR :

L. Mass like opacity in right middle zone.

heart failure

3. Opacity disappears in 4 hours (/o
VQn'\sh'mg \ung fumor/ phontom iuﬂg funor).
Diagnosis : Loculated pleural efsusion
in the horizontal fissure.
Seen in Congestive heart failure.
Treodment : Inotropics § diuretics

usq :
loC for pleurol efSusion.
Fluid appears anechoic/jet black in UsE.

Jet black cP our\gle on Usq in PF
Pleural efSusion ve empyema. :

Pleural efSusion empyemo
Free fluid collection. Loculoted collection of pus.
Settles in dependent part. Settles in non dependent part.
No enhancement. Peripheral rim of enhancement, appears as split
pleura sign
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- il

Collection of fluid in dependent area (PP Split pleura sign in empyemo.

Pneumothorax 00:39:00

Initial \n\/es’dgoecion : CXR-PA view in expiroedon.
10C @ CT chest (To detect minimal quantity of air.

Tension pneumo’chorax g

> mediostinal shift to opposite

side
expansion of rib cage

visceral pleurod line

H}jperlucencg with absent

vosculoyr marK\ngs

Deep suleus sign (D‘\aphmgm pushed
down)

Treodment :
I* step : Needle thoracocentesis .

® Adults @ S th intercostal space in the m'\d—-oo(\l\arﬂ line.

* Children: a nd intercostal space in the mid-clavicular line.
a™step ¢ Intercostal drain insertion.

HBdropneumo’chorax g
Fluid + air in p\eurod ca\/'ﬁg .

Air Sluid
level

pir Sluid
level

On CXR On CT Chest
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usG S—‘md‘mss in pneumothorox :

[ |- waves d/* movement
g\ of the chest wall

Sand : uniform §
gmnular lungs

s Shrod b Sic
Normal US& thorax : Seashore sign. Prneumothorox : Strod osphere/ arcode sign

On B-mode :

B lines : Vertical (Normod A lines : Horizontal (Pneumothorox)
Other UG signs of pneumothorox :
* Absence of pleural slidinoy
* Lung point identification sign.

Lobar Collapse 00:46:05

Right upper lobe (RuUL) collapse —> &plden S sign :
Q\Sh’t upper lobe co\\apse + Cer\’crod\g locoked moss lesion.

Concavo-convex appearance of fesure.

Left upper lobe Cuw) collapse —= Luftsichel sign :
o. Curtain-like opac\’(ﬂ odong the left hemithorox.

b. Left lower lobe (LLL) undergoes over—expansion.
¢. Superior segmer\’c of the LLL comes and lines the

oortic Kunckle creoec'mg o crescent.

Luftsichel sign (air crescent)
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Mediastinal Imaging 00:47:47

First ‘m\/es’cigoecion : CXR.
I0C : CeCT scan (&xcep’r\on : Posterior mediostinal
MOSSES).

I0C For posterior mediastinal mass lesions : Contrast £
enhanced MR (To see extent of neurogenic umors). s

Tthoma :
* Overall m/c mediastinal mass lesion.
* m/C anterior mediastinal mass lesion.
* m/c thymic tumor .

mMiddle mediostinal lesions :

g
1§
N

e m/c: Lgmphoma,

middle medi‘c’mod lesions

* m/c in children : Forequt duplication cyts.

Posterior mediastinal lesions

m/c: Neurogenic tumors.

Posterior mediastinal lesions
Neurenteric cgs{: ;

+
/ ; y
Butterfiy vertebro/hemivertebro/ Posterior mediostinal moss lesion/
vertebral segmen’coecion anomalies. cgs’c

Pneumomedistinum :
Rir within mediastinum.
I investigodion : CXR.
Best/10C : CT scan.
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S'\Sns on X—rag :
* Spinnaker sail sign : Thymus being outlined by air with each lobe displaced
\oeceml\ﬂ Gl appearing like spinnaker saiils.
* Continuous o\iaphragm sign.
* Naclerio V sign : V shoped lucer\% along the loteral morgin of o\escer\d‘mg
thoracic aorta § medial margin of left dome of diaphragm.

Spinnaker spod\ s\gn

Continous d'\aphmgm s\gn

Solitary pulmonary nodule :
* Single nodule <3 em in size
(% >3 ems : Mass —> Biopsy) .
I investigation : Chest X-ray,
® 10C: CeCT > PET-CT.
* most of them are usually
ben'\gr\ Popcorn caleificotion

* Coarse (popcom) coleificotion : Pquonarb hamaortoma

Lung Tumors 00:54:47

st
|

‘m\/es’dgoec\or\ ¢ CXR.
10C : CeCT (‘&xcep’c'\on : Poncoost tumor).

Covrono. rodioto appearance SPiquoeceo\ appearonce
d/t invasion of fumor into the lung parenchymo.

Corona rodioto
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Pancoast tumor :
History : &lderlg moale, chronic smoker.
c/F:
o C,Ough + hemop’rgs'\s.
b. Lett sided Horner’s syndrome : Cervical
sgmpa’che’dc Somgl\or\ nvasion.
¢. Left upper limb : Pain, paresthesia §

weakness @rachial plexus invasion). Oancoast fumor
CXR : Apicol mass lesion with destruction of ribs.
10C : Controst enhanced MR

(To look $or neuwral invosion).

Connon ball metastasis in lungs
D/d Sor cannon ball metostasis :
* Renal cell cancer (M/C originy.
* Choriocarcinomo.
* germ cell carcinomo.
* endometrial carcinoma.

® Prostate carcinomao.

Other lung conditions 00:58:45

Bronchiectasis :
c/%:
° COugh with expectoration.
* Intermittent hemop’ﬂjs‘\s.
* Recurrent chest infections.
X-voy:
o ¢ investigodion.
* multiple thick woalled c53+‘\c oreos — Dilaked
bronchi.
CT scan : 10C.
S'\gns :
* Cluster of grapes sign.
* Trom trock sign.
* String of beads sion.

J S\Sne’c r'mg s\gn.
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/% : mild cough 5 weignt loss.
Lob findings : Tsed ACE levels.

\mag'\ng :

Chest X ray § CT chest shows :
* g9 shell caleification of LN.

* Biloteral hilar § right paradracheal lymphadenopathy.

CXR

Couses of eqq shell calcificodion :

CT chest gollium scan :
I. Pondo s'\gr\
a. Lambdo. s‘\gr\.

SLAB of Colcium
S Sarcoidosis, Silicosis, Sclerodermo
L Lymphoma. (Post RO
A Amyloidosis (s}
& Blastomycosis, fungal infections (Histoplasmosis)
Coleium | Coal worker’s pneumoconiosis
Foreign bod3 :

H‘\s’corﬂ : A child with acute onset resp\m’corg distress.
Diagnosis : Foreign bool5 aspiradion.

m/C aspiroted foreign body : Peanut/groundnut
(Not visualised on CxXR).

CXR : Air frapping in the ofSected lungy

¢

Foreigr\ boo\5 in frocheo : Foreign bodg n esophagus :
Severe resp'\roecorﬂ distress, insp'\roecorﬂ stridor, Less respiratory distress, dgsphag‘\a +nt
F& in sagiﬁod p\ane. F& in coronal p\ane
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Imaging in heart conditions 01:06:43

Conseni’cod heart anomalies :

Disease Apperance on X-roy
Transposition of areat €gq on side/! €gq on s’cr‘mg appearance.
Arteries (TeR)
Tetroloay of Fallot Boot shaped heart/Coeur—en-sabot appearance.
Total Anomalous Snowman/fgure of 8 appearance.
Pulmonary venous (specific for Type | TAPVE)
Circulotion (TAPVR) g
gbstein’s anomaly Box shaped heart.
Partial Anomalous Schimitar sign/furkish sword.

Pudmor\arg venous
Circulation

g0 on side/! €gQ on string Boot shaped heart/Coeur- Box shaped heart
appearance. en—sobot appearance.

Snowman/fgure of 8 appearance Turkish sword/Schimitar sign
Schimitar s5no\rome/ Hypogenetic lung syndrome
. Q\gh’c lung hﬂpoplas‘\a,
* ngoplas’cic righ’c pudmonarg ar’cerg with anomalous Supp15 $rom aorta.
* Schimitar vein (Anomalous pulmonary vein drains into IVC)..
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Coarctotion of aortao :
m/C site : Distal 1o the site of origin of subclavian artery,

Coarctation of aorta

MARROW

, Figurg of 3 sig.n Inferior rib notching s'\gr\/ Roesler’s sign
Dilated portions proximol and ° D/tthe origin of colloteral arteries from proximal

distal to the coorctotion.
diloted arteries.

* m/C arteries involved in colloderal formodion : Inter—
nal mammary our’rer5 % intercostal arteries.

Mitral Stenosis 01:10:50

Chest X-ray findings : D/4 left odrial enlargement.
l. Fullness beneadh the pudmonarg ar’cerﬂ shadow : earliest -?md‘mg.
3. elevoted left bronchus + splaying of corina. >90°.
3. Straightening of let heart border.
4. Third mogul sign : Prominences around odrium (Rorto. + Main pulmonary
artery + left odrial appendage).
S. Double dens\’rﬂ sign : LA enlargement.
l. waJH\ng man sign (Seen in loteral view) : Left bronchi pushed pos’cer'\orlg.

N’JOY mol RA
|
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Congestive heart failure :

CXR s’cag'mg :
Stage | Stage a Stoge 3

PP 12-18 "M of Hg I8-3S mm of Ho > 35 mm of Hg

x—ra5 C Cephahza’don of blood * Interstitial edemo. * Alveolar edemo.

signs Slow/ stag antler s‘gn/ * terley® line : Hori- *  Bot-wing opacities
hands up s‘\gn/ inverted 20ntal lines (O/t (Central perinilar
moustache sign : Back thickening of deep opacities).
pressure on superior pul- interlobular septoe).

monary vein (Upper lobe
hilor vessels).

Pericardial efSusion :
\OC ¢ 8chocardiograph5.

money bag/Slosk shaped/water Oreo cookie sign on lateral view :
bottle appearance on CXR. ebSusion separates pericardial § epicardial fod.

Rortic dissection :

\n\/es’c'\ga’c\or\s :
o. gmergency Tmns—esophageod echocard\ogmphg (Teo).
b. 10C : CT Angiography (preferred)/mR Angiography,
¢. §old standard technique : Invasive angiography.
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Portic dissection : Intimal Slop divides Stanford A Stonford & :

lumen into false § true lumen Bl REEAO) Debakey i,

Clossification of Bortic dissection :
I De&odﬁeg s5S’cem.
a. Stonford s5$‘cem.

S'\gﬂs :

Cobweb S‘\gn

Aortic o«newrgsm :

Abnormal focal dilation aortic lumen.
Absolute cut ofs :
* F\scending oorto 7S em in diometer.
° Descend’mg aorta 74 cm in diometer.
* Abdominal aorta >3 ecm in diometer.
m/C site: Abdominal aorto. (Infrarenal location).
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Signs of \mpend‘mg rupture :
o. Crescent S\Sﬂ.

b. Dmped oorto s‘\gr\.

Crescent s'\gn : Draped oorto s\gn
ngerdense blood clot Aorto dmped oround
ventricle

Note : 4 in aneurysm size 710 mm/ year is a sign of rupture.

Pulmonar}j embolism :

C/F : Sudden onset breathlessness, cwgh and hemop’cgs\s.
eCq : SIQaT3 po&c{em.

CXR : Normal.

CeCT : Clot inside the main pulmonarg ar’cerg.

main
pudmonarg
ar+er5

embolus

Polo mint sign : Central ?\l\‘\ng
defect in ar’rerg.

Suspected pudmonarﬂ embolism :
* D-dimer test : Sereening test (High negodive predictive value).
* CT omg'\ogmphg : 1OC.
* v/Q scan : Not used.

° nvosive pudmonarg ang\ogmphg : gold stondard.
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Chest X-roy $indings :
° Pu]monarg signs
o Hampton’s hump : wedge shaped pulmonary
infarct.

b. me\’dng ice cube sign : Pudmonarg infaret resolution

$rom periphery to center.
* Vascular signs : Harmpton’s hump
o. Fleischner’s sign : ‘&n\ourged r'\gh’c main pu]mona@ ar’cerﬂ.
b. Palla’s sign ¢ &n\oxged r‘\gh’c descend‘mg pudmor\arﬂ ar’cerﬂ.
c. C,hang’s/ Fouckle sign : &n\ourged r‘\gh’c descend\ng pulmonourﬂ ar’cerﬂ
with an obrupt cut ofs.
* Westermark sign : Focol oligemia. in lung fields.

Agoecs’con score :
* Semi quantitative method.
* Obtained from CT of the coronary arteries.
* Assesses the calcium burden on coronary arteries.
* Weighted density score = HU score x Volume ot
calcification.
Score :
* 10I-400 : Mmoderote.
® 2400 : Poor prognosis.
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————— Active space ----- RADIOLOGY REVISION 5

CT vs MRI 00:00:09

CT is done when time for diagnosis is crucial. .4, Stroke, head trauma.
MR is best image it there is no time constraints.
Indications For MR :

®  Brain tumor.

* multiple sclerosis.

* Developmental delaﬂ.

* Demyelinading disorders.

* Convulsion | week bock.

Imaging in Stroke 00:02:23

I investigodion in acute stroke — CT (/0 hemorrhage).

overall best/10C for acute stroke : DWI-MRI (Detects infaret/ischemio).
Penumbra in ischemio. can be detected b3 PLII-MR| —> Rx =Thrombolﬂsis.
I¥ hemorrhagic stroke detected on CT — mx of bleed.

10C For vasculor imaging in stroke : CT ﬂng\ographg/ TOF (Time of %\gh’t) MR

Hng\ogmphﬁ.

Ischemic stroke :
Hﬂperacwce s’cage 2 L 2= hrs.

@

@Y} ) DLl with ADC map * Restricted diffu-
OnCT: Sion.

o. Hyper dense MCA (middle cerebrol ar’rerg) sign.
b. Disappearing basal ganglia sign (Lt side).
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Acute s’cage 2= 06 hes.

. MCA ’cerri’corg infovrct :
* Wedge shoped difSuse hypodensity (0Oedemo)

* Loss of 8r65~whi’ce ditSerentiotion.

* +ve cortical clinical signs : Aphasia, agnosio, ete. Aeute right MCA territory
* mass etfect : Compression of ventricles and infarct.
midline shift.

a. Locunayr infarets :

* Involvement of bosal 8an5\'\a or brainstem.

* Blockage of ¥eedin8 artery —> Lacuna shaped. &y »
* o cortical clinical sian. e,

2 4
Acute right basal li
Hemorrhagjic stroke : s Taggmr ;zar%inﬁ o

Aeute hypertensive bleed :
Hyperdense bleed within basal ganglio. + Rim of edema around. |

m/C site of hypertensive bleed : Putamen »Thalamus >Pons.

Subarachnoid Hemorrhage :
Clinical feotures : Thunderclap headache/worst headache.

{

Becomes uNCoNSCious.
CT $inding : Hyperdensity (Blood) in basal cistern.
Podhology ¢ Rupture of Berry aneurysm.
Poor prognosis.

Other important conditions 00:15:28

Ccondition

I. Vein of Galen malformation :

New borm with high output CHF.

Clinical feotures : enlarged fontanelle, loud
cronial bruit.

CT ?md‘mg : Dilated vein extending Lrom straight

sinus — confluence of sinuses.
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_____ Active space ----- Condition Imaoe

a. Periventricular leukomalacio :

Cause : Hypoxic ischemic encephalopothy H® in
preterm babies.

Clinical features : Seizures.

CT finding : Periventricular hypodense changes

with ventricular dilotodion.

3. Posterior reversible encephalopa’chg syn-
drome (PRES) :

Cause : Severe pre—eclampsio.

MRI-FLAIR (Fluid odtenuoted inversion recoverﬂ) :
Hﬂper'm’censi’des in the parieto-occipital lobe.
Completely reversible.

4.venous sinus thrombosis : :
Presents with severe persistent headache and
\/om'\’c'mg.

Thrombosis 0§ superior sagjtal sinus : (o) and (&)

Note : Thrombosis of tronsverse sinus

shows Cord sign (NeeT. (0) On NCLT : Delta sign.

\
4

A

(b) On CeCT : empty

delta sign. (Or\l5 woalls of

sinus enhanced).

S. Global cerebral hgpoper%sion :
Following cardioc arrest/ hypotension.

\

Indicotes : Brain dead stote.
Poor prognosis.
CT findinogs :

o. Reversal sign.

/

b. wWhite cerebellum s'\gn.
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Condition Imooe | Active space -----

b. Moyoa-moya. disease :

mMore common in children.

Clinical feature : H/o multiple episodes of fainting,
stroke.

MRI brain + Angiography : PubS-of smoke ap-
pearance (Narrowed ICA —> Large tuft of basol

collateral arteries).

CT in Head trauma 00:17:35

Heod trouma. CT '\n{:erpre’cod:'\on pro’cocol g

| Bleed on CT |
|

{ )

oY
Intra—oxiol (Edemao) extro—axial (cortical

shi®t, no edemo)
\

| Hemorrhagic contusion ! shope of bleed |

!

\

L
3

Aceute Rt extro dural hemorrhage Subdural hemorrhage Subarachnoid
Source : MMA. Source : E:ridg\ng cortical veins. hemorrhage

()

Subocute SoH (sodense) Chronic SHH (H5poo\ense)
10C : MR

6\eed'm8 stages of SDHoON CT ¢

Acute SOH (Hﬂperdense)
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Diffuse axonal injury :
* H/o head frauma (2., RTA.
* Non-improving altered sensorium.
* Normal early CT brain. R
° Poﬁcho\o% : Head troumao. — Twisting force on neuron — Break ot the
junction of cell body and neurofilament of neurons di?-?use\g — Petechiol
hemorrhages develop.
* MR : 6Re (Gradient echo)/ Su)\(Suscephb\\\’cﬂ weighted imaging) — Blooming

®Glock spo”cs) ok BVQS‘WY\-\{'Q maHerJuncﬁon/ corpus callosum/brain stem.

Diffuse axonal injury
Tension pneumocephalus g

Frocture ‘\n\/o\\/‘\ng skull base of anterior craniol fosso. (nvolves PNS) — Air

enters into intracranial space —> Compress broan.

Tension pne‘u;nocepha]us
(Mount $uji sigr

Brain tumours 00:23:26

Acoustic/vestibular schwannoma :
moss ok cerebe\\o—pon’dr\e ang\e.
On CT : lce cream on cone appearance.

¥ present &/L : Neurofbromadtosis type Il

Acoustic/vestibulor schwannoma
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Pi’m‘\’carg adenoma :
Tumor in sello. and supm—se\\ar areo.

On CT : Snowman/ figure of 8 appearance.
T5P€$ :

Cxaniopharﬂngioma :
Suprasellor mass lesion.
Cgs’dc—soho\ lesion.
Caolcificotion +ve.

more common in children.

Tuberous sclerosis :

Subeper\dgmod nodules

&pendgmoma vs medulloblastoma. :

AN A
8pend5moma : nmedulloblastoma
Lesion $rom Sloor of 4 ventricle. Lesion $rom roof of 4™ ventricle.
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men'mgioma g

‘ Brood bose
+o_wards duwro.

b7

Pro’co’cﬂpe extro—oxial lesion. Dura tail s

m/c primary non- 8\‘\0& tumor.

Dural tails : Poechognomon\c.

Association : MISME syndrome (NF type .
multiple Inherited Schwannoma,

men'\ng'\oma,
Ependgmoma.
mer\ing'\oma
Corpus callosum lipoma. Ohgodendroghoma

(@D

Hypodense lesion with bracket shaped caleification. Cortical colcified tumor in middle oge.

Intro—oxial fumors :

i i Children Adults
Overall m/c Astrocytoma mMetastasis > &liomo
a™m/c medulloblostomo. -
2“m/c gpendymomo. -

glioblastoma. multiforme (B :

WHO 8rao\e IV fumor.

Aggress\ve : Spreads across corpus callosum to other side—
6u€c’cer5§\5 gfiomo.

On CT : Thick irregular rim of peripheral enhancement §

central necrotic areao.

Juvenile nasopharynoeal angiofibromo. (INAP :
gpistoxds in adolescent young males.

On CT : Mass centered ot sphenopalatine foromen.
On MR : Salt and pepper appearance.
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S}jndromic associotion of tumors :

Syndrome Tumors
NF type | | Optic glioma, plexiform NF § brainstem aliomo.
NF type Il | misme syndrome
HiPPLE :
Hemang\ob\as’coma of cerebellum.
Increosed risk of RCC.
Pheocromocg’coma,
Poncreadic cgs’cg/ cancer.
Ep‘\d\dgmod pappi\arﬂ cgs%adenoma,
Liver cgs’cs.
VHL
Cerebellar hemangioblas’roa
Infections of brain & Multiple sclerosis 00:32:12

Qing enhomcing lesions :

* Tuberculomo. * oM.
* NCC (Meurocgsﬁcercos'\s). * metostasis.

® Abscess.

® Rodiodion necrosis.

O Toxop\asrnos\s.

Tubercular meningi’cis :
Classical ?\r\o\\ngs 3

I. Basal enhomc‘mg exudotes.

a. H5drocephodus.
2, Tuberculomao.

4, vosculitic basal 3an8|'\a inforcts.
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RING
ENHANCING

y

) o
o N L
A
¥ = N
R

MULTIPLE
TUBERCULOMJ

Bosal exudotes Disc ond ring enhcmcing lesions

Meurocgs’c‘\cercosis :

Clinical feotures : Seizure and headache, no fever.

CeCT : 053% with o dot sign.

gscobayr staging

ventriculor — Colloid vesicular — ronulor nodular — Nodulow
caleified.

Brain abscess :

nore common in Younag males.

In K/ C/0 unsale csom.

Clinical $eotures : Fever and altered sensorium.
CT : Ring er\hanc‘\ng lesion in temporal lobe.

multiple sclerosis :

More common in young femoales.

Clinical feotures : multiple neuro-deficits, craniol nerve
palsies, remitting and recurring symptoms.

MRI- FLAIR : Dawson'’s fingers (Demyelinating plagues
along white modter fracts).

MR- FLAIR
(dowson’s ?\ngers)
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Imaging in Chronic alcoholics 00:37:22

wernicke encephalopa’chg/ wernicke korsoko$$ sgndrome :
/0 : Aeute confusion, akoxia, ophthalmoplegio.
Imaging : ngerin%ensi’cﬂ/ involvement of

mamm'\\\okrﬂ bodﬂ.

mMarchiofava bignami disease :
Non spec‘\?\c clinical ?md‘mgs : motor/ cognitive disturbances, seizures, aproxio.

On imaging : Hyperintense lesion in corpus callosum (Sp\emum).

Central pontine mgelinolgs‘\s $
Rapid correction of h5por\a’rrem\a —> Transiently improves, then deteriorates.

Imnagjing * Hﬂper‘\r\%er\%‘&j in central fbers of pons.
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RADIOLOGY REVISION 6

GIT system 00:00:37

Pneumoperﬂ:oneum g

S\SI’\S on X—ro% :

X-roy: Air undexr the d\aphragm.
pest : CXR erect.
m/C done : Abdominal X-ray erect.

m/C couse in adults : Perforation of bowel.
F i

Oupola sigr\
Folciform

Football s\gn ‘Large central oval
l'\Samen’c s‘\gn

lucency in the supine position a/t

o 4 Rigler’s double
rising ot air. woll sig
pro\a s\gn : Free air \‘m'mg the
under surface of the central Doge cap sign
tendon of diaphragm. Liver/e@

edge s‘\gn

Foleiform ligoment sion : Free air

lining both foleiform ligaments ereading a. sharp margin.

Liver/qgolibladder (68 edge sign : Visibility of sharp

margins of liver/&® d/+ air lining it.

Rigler’s double wall sign : Visibility of both mucosal §

sevosal surface of the bowel.

Doge’s cap sign : Triangular hat-like appearance of

air trapped within the morrison’s pouch.

R |

CT scon shouoing

preumoperitoneum
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Bowel obstruction : Active space

Small bowel vs large bowel obstruction :

Voyioble Smoll bowel. Laroe bowel.
Diameter of dilated >3 cm. >S to 6 em.
loops (3-6-9 rule). Caecum : >9 em.
Location of bowel Centrol. Periphery.
loops.
Number of loops. mMultiple. Few, but massive.
Air Sluid levels. multiple § short. Fewflong. |
Gas in the large No gas. Large bowel diloted
bowel. proximal to the
obstruction.
Bowel wall Valvuloe conniventes : Rowustrodions :
mMarkings. Complete transverse muco- Transverse incomplete
sol folds extending across the folds.

lumen of the small bowel. |

&

Skeé ladder appearance. Smoall bowel feces sion :

Fecal matter in small bowel d/t excessive stosis.
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221 -

Transition po'\n’c on CT : most reliable CT cri’cér\a. The

S’mng o‘%‘r k:eads sig
Air ‘cmpped in Valvuloe conniventes. bowel is dilated proximal to the transition point and
collapsed distal to the transition point. Also gives an idea

about the e’c\o\o% of obstruction.

Duodenal atresio :
Presentation : Bilious \/om'ﬁc‘mg ot birth.
><m5 : Double bubble sign.

Infantile hypertrophic pyloric stenosis HPS) :

Presentodion @ Non-bilious \/om\‘cing ok b weeks of age.
. . Double bubble s‘\gr\

10C : US& (Pylorus thickness > 4mm % length > lemm is

d‘\agr\os’c\c).

S\gns N borium meal s’cudg :

Caterpillar sign : D/t vigorous contraction of the

nMushroom s'\gn

stomach to push the contents. : :
’mng S‘Sn

Shoulder sign : Shouldering like narrowing into
the p5|orus.

String sign : Narrowed pylorus appears like o Garium meol ghwm HES
s’cr\ng.

Double wall sign : & \o%ers of narrowed pﬂ\oms are seen.
rushroom sign : Mushroom-like duodenum ©D.

Sigmoid g cecal volvulus :
Presentodion : Abdominal distension § absolute constipation.

. S S\gmoid volvulus
Rigk Sactors : elderly femoale, v/C/0 psychiadric iliness.
Sigmoid volvulus (MC volvulus) Cecal volvulus
X-ray : & loops of massively dilated large bowel |1 loop
(d/* bending of the boweD(CotSee bean sign).
Howustrodions lost. Howustrodions +.
Diloted small bowel not seen. Seen.

Radiology Revision ¢ v1.0 » Marrow 6.5 » 2023



Radiology Revision 6 - 57

Congenital diaphragmadtic hernia (cow :
Presentadtion : Newborm with resp\roecorﬂ distress.
m/C couse of deoth : Pulmonary hypoplasio.
X-roy Bowel loops in the thoracic coo/‘ﬂcg —
mMediastinal shift towards opposite side.

COH
Acute appendicitis :
Presentation : Right lower abdominal pain with fever, vomiting, § tenderness ok
mceumeﬂ’s point.

us& findings CECT findings

10C in children. 10C in o dults.

Blind-ended tubular edemodtous structure | Diloted append\x with
in RIF with echogen'\c inSlomed mesen’cerg. peﬁappend'\ceod ingr\mma’corﬂ

Appendicolith +. chanages.

Focussed assessment with sonography in trauma
(FAST) 00:13:07

FAST pro’cocol g

I Subxiphoid view : I* view. 0

3. Longitudinal right upper quadrant : morrison pouch visualizodion / \
(most dependent part of peritoneal covity) — Best view. \ o /

3. Longjitudinal left upper quadrant. 0

4. Supropubic view.

extended-FAST (e-FAST) :

extend the assessment 1o the thorocic ca\/i{'g.
® Posterior dependen’r par’r of the thorox — Look for hemothorox.

* Anterior non-dependent part of the thorox — Look for preumothorox.
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mx pro’cocol :

R/0 trouma.

It step : FAST- Lree Sluid +ve.

Suggests hemoper'\’cor\emim d/t solid organ injury,

v v

Patient stoble. Patient unstoble.

CeCT: modod\@ of choice for Operodive Mx.

solid organ iqjurg.

Barium spotters 00:15:55

gsophagus :
l. ‘asophageod web :
* Seen in Plummer Vinson syndrome (Paterson Brown
telly syndrome) : esophageal web + dysphagjio. + iron
o\e%ciencﬂ anemia. + hypopharyngeal squamous cell

coycinoMo. zsophageal web
a. 2enker’s diverticulum (m/c esophageal diverticulum :

* Diverticulum is directed pos’cer\orlg.
s m/c complication * Aspiradion.

2. Killian-Jamieson diverticulum : Diverticulum is directed

om’ceriorlﬂ.

4. Achalasia. cardia : Bird beak sign (Smooth elongoted Zerker's divertieulum
tapering like o bird’s peak ok the lower esophageal
sphincten).

S. Co esophagus : Rod tall appearance (Abrup’c NoYToWiINg of

the esophagus with mucosol irregudar'ﬁrb).

(&mooth rot tail in achalasia, Ireqular rod tail in Co o :
Killion-Jamieson

eSophaguS). diverticulum
b. DifSuse esophageal spasm @ Corkserew esophagus/ rosary

bead/curling esophagus.
(Nut eracker esophagus in o barium swallow is normod.
. Feline esophagus/ esophageal shiver :
* Strioted appearance d/t contraction 08 muscularis

Mucoso.
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* Seen in reflux esophagitis, hiatus hernia, and eosinophilic esophagitis.

LU

Rot taul oppearance Corkserew esophagus Fehne esophagus

Active space

Stomoch :
Peptic ulcer (6en'\8n uleer) Vs Ca stomach (mahgncm’c uleer) :

Benion peptic ulcer mMalignant gastric ulcer

Locodion. Outside the lumen. within the lumen

Hamp’con’s line : Thin lucent + -
line ok the moudth of ulcer.

Carman’s meniseus § - +

Kirklin complex

mucosal folds. Reqular folas. Irrequlor nodulay folas.
Reach up to the Interrupted (do not reach
ulcer marain. the ulcer moargin).
Colon :
I. Colonic diverticulo

* Sawtooth sign (multiple outpouchings in the color.
* 10C of diverticulitis : CeCT
a. Co. colon : Apple core sign (left-sided Ca. colon/recturm).
2. Ulcerative colitis :
* Lead pipe colon (oss of haustrations).
* Complication : Toxic megaco\on (dilokion of colon > bermy.

Sowtooth s'\gn Apple core sign Leod pipe colon
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Intussusception 00:22:57

Presentodion : Intermittent abdominal pain in o child with red cwran’cJ'e\\ﬂ stools.
m/C site : lleocolic.
S'\gns in 'm’cussuscep’don :

Coiled spr‘\g appearance Targe{'/ pull’s ege/ Doughnut Clow <ign in barium
N barium enema. appearance in USG. enemo.

Hepatobiliary system 00:23:52

Hepoecic adenoma :
Presentation : Young female on OCPs,
incidentol detection of liver mass.

Lesion : Hr’cer'\od\ﬂ enhanc\ng.

Hepa’dc adenomo.

Hepotocellular carcinoma, fibrolamellar HCC £ liver metastasis

HCC. Fibrolamellar HCC. Liver metostasis.
Age glderly male. Youno, elderly.
R/F K/C/0 Cirrhosis. No comorbidities. | #/o 1°cancer (M/C :
_ Hepoditis . Ca. color)
Tumour | AFP (alpha feta pro- Neurotensin &.
marker tein (normol AFP)
Imaging CeCT : Lesion CeCT : Large CeCT : multiple
| enhancing on the arterially enhancing hypovascular
| arteriol phase § wash- MassS with oo lesions (enhance
ing out on the delayed | central caleified stel- | less compared to
phase. loke scar. normal liver.
PET-CT : Hot spots

Hee - &n‘nomc‘mg HCC - Woashout on Fibrolomellar HCC Liver metostasis -
on arterial p‘nase de\o%eo\ phase PeT CT- ho’rspo’cs
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Active space

Hgdodrid cgs’cs :
S’cages of hﬂo\o&\d cgs’v :

3. Snowstorm sign (mobile
contents appear within the 2, Per'\pheral curvilineayr
cyst § change its positior. coleificotions.

4. Doughter cysts S. wWheel spoke sign (Hgdoedo\ b. Hone5comb’s sign
within mother cyst. sand trapped. in b/w (entire mother cyst flled

daughter cﬂs{'). up with dougter cﬂs{')

7. Floating membrane sign (Deger\eroered
membrane Sloods within mother cgs‘c).

Hﬂdoedo\ 053% n hmg :

<) €5

L-——-__..-h-__—_..‘

. Air crescent sign. a. Inverse crescent sign. 2. Air bubble sign.
Crescent of air on top of the  Air on the dependent part of the
cyst d/t communication with Cyst.
bronchus.
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e,

e

4. Cumbo sign (@ air-Sluid S. Whirl/serpent sign. . Floating waterlily sign/
levels (one in the wall § one Cyst contents are thrown out Camoalote sign.
within the lumen of the 1 more air enters into the cyst  Few of the membranes Sloat
cyst). (membrane degenerates 5 Sloats on the surface.
within the cysb.

7B\
c

R

L——-——A-‘

7. Rising sun sign/mass within o cavity empty cyst sign : All contents
sign : Contents clumped ot the bottom  expectorated out § cavity becomes empty,
of the cyst.
Gall bladder (&) : 00:30:35
Phr%'\cm cop

* Anotomical variont of &@.
* Misinterpreted as &6 sep’cum/ MOSS.

Normal 66 Vs &6 stones : Phrygian cap

!_ Normol &@. B coleulus Caleulous cholecystitis.

| Anechoic (Jet black), An echogenic lesion edematous § thickened &,
distended on the with o dense shadow | debris within it.

undersurfoce of the behind it.

liver, clear bile.

Thickened
G5 wall

Debris

=
PORTAL VEIN .‘
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Active space

Choledocholithiasis

\mpac’ced coleulus within common Dilated intrahepadic

bile duct with dilated CBD % introne- rodicles
podic bnm5 radicles. Diloted CoD
Impacted caleuwlus
MRCP of choledocholithiosis
Pancreas imaging 00:32:52

Acute pancreadtitis :

Presentation : 1/C/0 aleoholic with epigastric pain
radio&‘mg to back.

Lob investigation : T S. amylose £ lipase.

CT: 6udK5 pancreas with hoz& margins, peripancreodic
Suid,

Se\/ervcg :

° polthozar grad\ng.
°* CT se\/er'\’cﬂ ndex : Bolthozor Srading with presence/ obsence of pancreoedc
Necrosis.

Better correlotion with overall morbidity § mortality,

Pancreatic pseudocﬂs’c :

Fluid collection in the pancreas as o complication of
poncreaditis.

Presentation : gpigastric fullness § mass after a few

weeks of an acute ottock of pancreatitis.

m/C site : Lesser sac.

m/c complication : Secondary infection.

Chronic caleific pancreadtitis :
H/o recurrent pancreatitis.

Ditfuse caleificotion of pancreodic parenchgmcx
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Genitourinary tract (GUT) 00:34:45

Urolithiasis :

Initial 1x : X-roy 91015
usG : Done for acute renal colic. (Note : UG is the 10C Sor hﬂdronephros'\s).
10C : NCCT Cor renal § ureteric caleuld.

CT occult coleuli + Indinawir § pure madrix coleuli.
- STRD r7 ]

Jackstone vesical

colewlus.

: - 5 |
Renal coleuli on X-roy KuB S’mghom coleulus
made of struvite (armmonium

triple phosphate).

Emphgsema’cous pgelonephri’cis :

Presentation : Fever with turbid urine, diabetic, hﬂpo’cens'\on.

X=vay : Air within the renal fosso. an;h ¢
Ssema ous

pgelonephr‘\’ds
Xanthogranulomotous pgelonephri’ds e
Associored with chronic caleulus disease.
Proteus/e coli infection.
CT : Bear pow sign (multiple Sluid-filled spaces with central

impacted coleuli in an enlarged K'\dneﬂ).

QUT TO : Bear pow s‘\gn

Stexile pyurio. +

\n\/es’dga’dons :
* earliest diagnosis : VU (intravenous urogmphg).
* Overall |OC : CeCT.

Moth eaten colux Putty Kidney : Kidney ~ Thimble bladder : Bloadder
earliest finding on VUL coleification in long-standing |, thick 5 inflammed —>

coses —> nwconephrec’com& Limited capac‘ﬁrg.
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Active space

Renal tumors :
. Renal angiomyolipoma. § a. Renal oncocytoma :

Renal angiomyolipomac Renal oncocuytomo.
B/w tuberous sclerosis. A renal lesion with a
UusSg : Renal cortex shows br'\gh’c hﬂperecho\c central stellote scar.

MosS.
CT : Mass with central ot density,

2. Renal cell carcinoma
* Presentation ¢ Painless gross hemadurion in an adult.
* 10C : cecT (heterogenously enhancing mass lesion).
* 10C for renal vein/IVC extension : Ce~mR\.

CT '\mage show‘mg renal vein invasion

Renal artery stenosis/ renovoscular hﬂper’cension :
* */screening : Renal artery doppler.
* 10C:CT ang'\ogmphg/ nMR cmg\ogmphg.
* gold standard : Invasive cotheter ang\ogmphg.
* Detect functional significance of stenosis : Captopril,
DTPA scon.

Fibromusculor dgsplasia:
String of beads/pearls appearance (alternate dilotations
% constrictions of the renal artery.
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IVU spotters :
. Horseshoe Kidney : Parenchyma fused
across midline.
3. Cross—fused ectopic left Kidney
* Left Kidney fused with right Kidney.

* Left renal fossa empty.
2. Duplex pel\/‘\calgceal sgs’cem :
we'\gerhmeger loaw
* Upper moiety ureter : Inserts medially § inferiorly §
prone to ureterocele (Mnemonic : U-MI-W.

* Lower moiety ureter insertion is lox, and prone to

reflux.
4. Duplex pelvicalyceal system with an obstructed Cross—fused
upper system (Drooping lily sign : Obstruction — dilated ~ €¢topie left Kidney,
upper moiety push the lower moiety downuwards). :
S. Pelviureteric junction obstruction.
k. Ureterocele : Cobra head/adder head/spring onion
appearance (Focal cﬂsﬁc dilotion of terminal ureter).

»,.
£ =L Sk
* |0C : MCU (mic’mroﬂcing cgs%oure’chrogmm) : duplex pelvicaluyceal sustem.

7. VUR (Vesicoureteric reflex) :

Reflex into both ureters on voiding,
* 10C For Follow up : Radionuclide cystography.
8. Posterior urethral valve : Male neonate with novrow
urinary streom.
* Antenotal USE : ey hole sign (dilated urinary

system with obstructed
bladder with dilated posterior urethra). upper sustem.

9. Stricture urethro:

* Presentotion : Adult with recurrent UTI § Nnavrow urinary stream.

°* RGU (re’crogmde ure’chrogmphg) : Narrow urethra seen.

\V% CT-IVU Cobro head MCU of VUR
PU obstruction : Hgdronephro’dc K\dr\eg

with diloted pelvis, ureter not visible.
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Active space

Posterior urethral heg hole s\gn (red arrows Stricture wrethroo

volve. pointing diloted u& § urethro)
Breast imaging 00:47:17
mMammography vs USG :
Moammogrophy usa
Aoe group. elderly. Youno,
Density. Low density. _High density,

Imaging for breast cancer :
* 10C for sereening * r\’\ammogmphﬂ.
* Overall 10C : Ce—mRl\.

Americon soc\e’cﬂ of breost surgeons recommendadions for breast cancer
screen‘mg—aom : Formal clinical risk assessment to be done ok 385 years.

Sereening boged on rigk factors :

Status Risk Age group of | 10C For sereening
s sereening
. Women with mutoation High. as years. Annual Ce-MRI
carrier status @RCAI/)/ 30 years. mamemography,

prior chest wall irradiotion

ot 10 to 20 years of age.

a. Women with s’crong Intermediote | 2S5 years. mounmogmphg
¥ami\5 his’corﬂ/ predicted
lifetime risk »30%.

2, Women with no risk ﬂ\/erage. 40 years. mounmogmphﬂ

Lactors.
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Difference b/w benign § malignant lesions in mammography :

Benign

Malignant

tions (nvoluting Qbroadenomoy.

Macrocalcifications § popeorn caleifica-

Pleomorphic clustered

microcoleificodion.

Oval lesion : Wider than taller with
smooth marg'ms.

\rregudar lesion : taller than wider
with sp\w\odeo\/ irregular margins.

BI1-RADS :

Breast imaging reporting § datoo system : 7 coteqgories.

6\—(2@\25 cakeqorq

mcmaqemen’c

Concer likelihood

0 \ncomple’re evaluodion. Additional imaging Connot comment.
needed.
Lo Negodive. Continue routine ¢]
N\ sereening,.
| e Benign &broodenomo. reening o)
53
I3, Probodo\g bemgn. <hort interval screen— O- 43%
ing (twice yearlup.
4, suspicious (‘\rregudar lesion with Biopsy 4o.: 3 40 10%.
few lobulotions). 4b : 10 40 SO%.
4¢ : SO to 95%.
S. H‘\ghlﬂ Sugges’dve of Biopsy >95%
malignancy (irreqular; spiculated,
taller than wider lesion with
pleomorphic calcification.
b. Biopsy proven mal'\gnancﬂ. Rx of
mod'\qnancq.
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Active space
Dgnamic contrast enhanced breast MRl :

S’ceps :

Non-contrast MRI images obtained first.
v

godolinium is injected mp\d\5 us‘mg o pressure injector.

v

Ropid image acquisition is done continuously for S to & minutes.

v

Dﬂnam‘\c enhancement curves are p\oﬁeok

Types of o\gnam‘\c MRI enhancement curves :

Type Type ! Type a _ Types
upslope (a0 Rapid
——
Deloved () Slow rise Plotean Decline/washout.
Y Type 1 S Type 3
b
L b
w
' o
o |/‘/ g
Time » Time . Tima
S‘\gn‘\?\es eenign Intermediote molignancy
$po’cters :
Mormmogrophy spotters :
Hamaxrtoma/ ‘?\b(o—adeno—lipoma Breast coarcinomo
preost within ol breast appearance on Sp'\cudod'ed mMossS With muH"\p\e pleomorph\c
_rnammoogrophy. microcaleificotions.

MR\ spo’der :
Linguine sion : Intracapsular rupture of the breast

\mp\an’c.
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Obstetrics & gynaecology imaging 00:55:14

2, Hﬂdrosodp'mx : Retort shaped 4., Left sided comual tubal S. Uterine sgnechia/
dilated fallopian tube, § no free  block : No free peritoneal spill  adhesion : Filling defects
peritoneal spill on the left side seen

Sep’ca’ce uterus vs bicornuote uterus :

Septate uterus A\ Bicornuate uterus
Fundus >S em from the tubal ostio. | Fundus <S em from the tubal ostial line or
line. it dips below.
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Obgstetrical imag'ms in eour|5 pregnancy :

Radiology Revision 6

Durodion

Signs

Radiological imaoges

Around 4
weekKs,

Thickened Glomm)

echogenic endometrium.

440 S
weeks.

Gestotional sac seen : Intradecidual
sac sign (single echogenic chorionic
rim around .

mMean sac diameter meosured.

* TVS: 4 and o holf weeks.

* Tronsabdominal USG : S weeks.

(@ 2N
D <GEST SAC

Double decidual sac sign ¢ Tgp\cal

sign of introuterine gestodional sac.

* Outer echogen'\c rim : Formed b3
decidua parietalis.

* Inner echogemc rimn ¢ Formed b5
decidua capsularis.

Sto b

weeks.

st
|

Yolk soc @ IF structure seen in a

8es%a’cior\od soc.

Double bleb s\gn : Yolk sac +

anmNion.
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Obstetric ‘\maains sPO’c-ters :

D‘\aqnos'\s S'\qns
Arnold Lemon sign * Lemon shaped skull.
Chiori Bonano S\Sﬂ : Bonano ghaped cerebellum d/t small pos’cer‘\or Losso.
’c5pe a ' j
malfor-
modion.
Lemon s'\gr\
Dicho- Twin peak s\gr\/ lambdo sign :
rionic Chorionic tissue extends into the

pregnan- separodcmg membyrane reSuJ’dnS
05. n o ’criangular ’caper‘mg.

nMoNo— T sign Sepcmx’dng membrone
chorionic | ottaches o the chorionic tissue
pregnan- | ok r‘\gh% angle without extension
Y, of the chorionic tissue within the

membranes.

Lumbaor menmgomge\ocele ' CSF \ea}ﬁ'\ng
Vio. open spino. bifido. resulting in
decompression of intracraniol pressure. s

Musculoskeletal system 01:00:09

Rheumatoid arthritis :

garliest joint : MCP (metacarpopholangeod + PIP (proximal interphalangead.
Seropositive : RA factor +ve.

earliest -?\nd\ng : grosion involving the ulnar s’rﬂlo'\d process.
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Deformities :

Radiology Revision 6

Boutonniere de&‘rorm'ﬁcﬂ

Swon neck de?—ormi’cg

mMallet ?\nger

Flexion of PIP joint §
extension of DIP.

extension of PIP joint §
Slexion ot DIP joint.

Fixed Slexion ot DIP joint.

2 >
- -

e
- £ —
— o =
” i

Flexion at DIP joint

Hyperextension at
PIP joint

Ankylosing spondylitis ) :

Seronega’d\/e.
HLR BAT +ve.

earliest/mMC joint involved : Sacroiliac joint

(Best diagnosed on MRD.

S'\Sns in AS

l. Sh'm5 corner s\gn : Selerotic cormners of vertebral bodies

d/t enthesitis.

a. Romonus lesion : erosions of vertebrol bodies ot the

corners.

3. Squaring of vertebro.

4, Bombo0 sp‘me/ Poker’s spine : Fusion of adjacent
vertebrol bodies d/t bridg'mg SSndesmophBJceg resudhng

|

N o. bomboo like appearance.
S. Coxrot stick frocture : Fracture of the ¥ra8\le vertebro.

Sa(fO\lio&\jOiﬂ’r involvement on MR\

Bomboo spine

. Bnderson’s lesion : Pseudoorthrosis ot the Sroctured site d/t poor heal'mg.

7. Dagoer sign Coleificotion of interspinous ligaments.

8. Rallrood trock sign : Caleification of B/L paraspinous I'\gomen’cg.

9. Tro\\eg trock sign Calcificotion both interspinous § paraspinous ligamen%g.

Dagger sign

e

Railrood track s‘\gn

T ro\\eB frock 313n
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Psoriatic arthritis :

Feotures :
rmouse ear sign Pencil in cup/cup § Sausage digit/opera glass
saucer/Pestie § mortar/ hand deformity
baloncing Pagoda sign
F\u&‘—% periosteal One bone telescopes into wide s’cudobB ‘T‘\ngers a’t
reoction around the another bone. shortening of bones.
erosion.

i

gout :
Feotures :
* Severe pain § inflammadion ok I* MTP joint.
* gccentric erosions ot the site of involvement with
preserved joint space.

* martels g s‘\gn/ overhanging margin sign : eccentric tophi
with ox/erhanging bone.

PseudoSOu’c :
® Colcium pgrophosphoece o\epos‘\’c\or\ n ’cheJ'o‘ch.

* meniscus coleificadions +

Alkaptonuria/ochronosis :

Feotures :
* Ochronosis.
* middle aged woman with h/o backache.
* Bluish black discolouration of nose § ears.
* X-ray: Colcified intevertebral disc.
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Neuropathic/charcot’s joint : Active space

* Painless condition.

* Seen in neuropothic conditions (diobetes, leprosy, tabes
dorsalis, subacute combined degeneration of cord, SYring,

eto).

° o8 3 T,
&rossly deformed bones 4 joints. Licked cany stiok
* Licked candy stick appearance : Tapered bones d/t de~ appearance.

struction.

DISH (difSuse idiopathic skeletal hyperostosis) :
° F\ouo‘mg hgperos’cos\s in\/o\\/\ng odleast 4 adjacent vertebral
bodies.
* Flame shaped os’ceophg%es/ dripping candle wox

appearance : Flowing hyperostotic bone formadtion olong dripping candle wax

the anterior \ongi’cud\nal \igament oppearance.

Os’ceomgeli’cis :

Chronic os’ceomﬂeh’ds - Feoatures :
* Sequestrum : Dead infarcted bone. Reservoir of infection.
* Involuerum ¢ Thick layer of periosteal new bone formadion.
* Cloaca : Tract/defect within bone extending upto the skin.

Subocute os’ceomgeh’ds :

TW MR = Penumbro sign (brigh’c hﬂper'm’cense appearing
margin around the lesion d/t vascularized granulation tissue).

erodie)s abscess :
* Aborted form of subocute os’ceomﬂe\i’ds.
°* mMC site : Proximal tibio.

* mMmC organ'\sm P S.oureus. Penumbra sign

* Presentation : Child with nocturnal poin relieved b5
anodgesics.
C ><—m5 : Proximal tibial lucent lesion with a sclerotic marg'm.
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Tuberculosis :

Pott’s spine

Spino. ventosa/Te dactyitis

Discal § paradiscal involvement

predominantlu,

expansion of short tubular bones like

metacarpals.

Bone tumours :
Disease Deseription
Site : Proximal humeral |
. me’caphﬂs\s in an immmodure skel-
Eu eton.
3
) Lesion : Centrally located cystic
é lesion. 7 ?
&é_ Hinged ¥ragwwen+ sign : Fracture of
D the ¥ra5men’c.
Follen X‘»mgmen’t sign : Fragment
Falls down within the tumour.
3 Site : Tibiol d’\aphgs\s >
5 mandible.
*é Lesion : Soap bubble like expansile
é lesion/ honeycomb like.
'3
Site : Short tubulor bones of the
S hands § feet.
—% Lesion : Lﬁ’c'\c expans‘\\e lesion.
5
2
Ay
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Site : Cortex of the femuy, lumboxr

Active space

g .
s spine.

-?% Lesion : O shaped lesion.

(¢}

T

o

7

O

Site + Spine/skull.

g Lesion ¢ Cordurog cloth vertebroo |
g (strioked), polka. dot appearance
é (in cross section).

o)

St

mC ben'\gn bone tumour.

E Lesion : Ouecgrouo’ch directed awoy
© ¢ | from the adjacent joint.

o 3B

5§ ¥ |Risko? malignancy :

$ g

é & | *1soloted exostosis ¢ 1%

g . D'\aphﬂseod aclosio (hered'\’carg

multiple exostosio) : 80%

gg Lesion : eccentric \5%\0 SeleYe bubble
(@}

Q 3 |lesion in a child,

3 D

é N

SR

é 3’

c

<T

g Lesion : eccentric \5%\0 soap bubble
é . lesion on adult.

)

3

&+

3

1)
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Periosteal reactions :

Solid Lamelloked Sunburst/ Codman's friangle.
spiculoted
Seen in osteoid | Onion peel like. Both Euo‘mg’s o Periosteum lifted
osteomo. Seen in ewing's osteosarcoma. | 0%§ from the

sarcomo. o\iaphgs'\s surfoce of the bone.

origin, SKip lesions +, Seen in

osteosarcomo ¢

\oong metostoses +.

metaphyseal origin.
BN 3
£

<

Y

Ebenign/ less malignont ¢ rore malignant

mud’c‘\ple mgeloma:
Rain drop skull ¢ mulhple round puncheo\ out lﬂﬁc lesions in the
skull.

Slipped capital femoral epiphﬂsis :

Os’ceogenesis imper?ec’ca :

Presentotion : Obese poec‘\en’c with h‘\p paun.

lzmno\rop skull

Klein's line : Line drawn along the superior cortex of the
Lemoral neck. 1t must cut ocross some port ot the

femoral head ep‘\phgs‘\s.

Trethowan's sign - SCFE
Trethowan's sign « 1§ the line does
Epiphysis —————

Klein'’s Line
not cut across the femoral head, 4

a/t slipping of capital femoral
ep\phgs\s.

Trethowan's sign

Type | collagen defect.
mMultiple bone fractures.

Con be d’\agnosed an’cer\o@cod\g.
&rossly deformed thin bones.
Shepherd crook o\e%rm'\kﬂ.

Shepherd crook de?rormi&g
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