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(A) GENERAL RADIOLOGY & RADIO PHYSICS

HISTORICAL ASPECTS

T JJ. Discovered electrons
Thompson
1 W.K. Discovered Xrays in 1895
Roentgen
1 Henry Discoveredadioactivity in 1896
Becquerel
1 Madam Discovered radioactive substances radium, Uranium, etc.
Marie Curie
1 Rutherford Discovered nucleus-rays and-rays
1 Chadwick Discovered neutron
1 Maxwell Discovered electromagnetic waves (inventedHieytz)

VARIOUS MODALITIES FOR IMAGING :

Conventional Radiography

Computed / Digital radiography

Contrast radiography

Mammography

Ultrasonography (USG)

Computed Tomography (CT)

Magnetic Resonance Imaging (MRI)
ThermographyOutdated)
Xeroradiography (Outdated)

10 Radionuclide Imaging/ Scintigraphy/ Nuclear scan
11.Emission tomography (SPECT and PET)

©CoNoukrwhE

(1) CONVENTIONAL RADIOGR APHY :

X-RAY PRODUCTION :

X-rays are produced mechanically, by making electrons strike a target, which causes the electrons to give
their kinetic energy as-rays(X-rays are produced extranuclearly)

Gamma rays are produced by nuclear disintegration of radioactive is¢@gesna rays are produced
intranuclearly) .
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0 X-rays are electrically neutral, produce fluorescence, highly penetrating, invisible rays.

X-RAY TUBE :

1. X-Rays are produced by A stream of fast moving electrons that
rapidly decelerate

2. X-Rays are producead Thermionic vacuum tube calléabt
filament or Coolidge Xray tube

3. The X-Ray tube, a thermionic diode consists of 1 A tungsten filament cathode

1 A tungsten target anode
1 Pyrex glass (evacuated glass tube
enclosure)

1 X-rays are produced whenever a stream ofrfasting electrons undergo rapid deceleration and these
conditions prevail during operation of special thermionic vacuum tube calldwtaflament or
Coolidge X-ray tube.

1 A typical X-ray tube is a thermionidiode consisting of a tungsten filament cathode, a tungsten target
anode, an evacuated glass tube enclo®RRyek glasg and 2 circuits to heat the filament and to drive
the space charge electrons to anode.

The underlyingprinciplesinclude:

1.
2.
3.

o o

A hot metal flament (cathode) gives off electrons by the process of thermionic emission.

If no kilovoltage is applied, the emitted electrons remain near filament as an electron cloud or space chare
If kilovoltage is applied between the filament and target so gdame a negative charge on filament
(cathode) and a positive charge on target (anode), space charge electrons are driven over to anode at
speed by the large potential difference. The electron stream crossing the gap between cathode and a
constitue the tube current, measured in milliamperes (mA).

The wavelength of the characteristic radiations produced by the target of X ray tube is not changed by
potential difference (kVp) applied.

Intensity is proportional to (kVp) 2.

The quantity ofX-rays produced depends on atomic number of target material, kVp and mA, while the
quality depends on kVp only

The stem, which connects the tungsten target to th :

remainder of anode assembly is made up of
If X-ray were emitted from a point source, the

magnification could be determined by ration of targ

film distance to the targetbject distance, which is
called

In reality, X-rays are emitted from aarea, the focal
spot, hence the magnification that results witha)(s
from focal spot, is called

Under usual radiographic situations, magnification
the image should be kept to a minimum. Two rules
apply for this purpose

X-Ray filters

Molybdenum, which has high melting
point and is a pooconductor of heat.
Geometric magnification

True magnification

0 Keep the object as close to the film a
possible and
0 Keep the focusilm
(X-ray machine to photographic plate
distance as large as possible.
Sheets of metal placed in the path of X
Ray beam near-Ray tube to absorb lo
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

energy radiation

X-Ray filters are usually made of : Aluminium
X-Ray filters : Reduce skin exposure by 80%
Diagnostic XRay beams of energy > 70 KVP : Requires an equivalent of 2.5 mm of

aluminium permanent filtration
An X-ray beam restrictor is a device thas attached to the opening in ther&y tube housing to
regulate the size and shape of anay beam
Types of XRay beam restrictors ; 0 Aperture diaphragms
o Cones and cylinders
o Collimators
Closely collimated beams have 2 advantages over 1. Less scattered radiation and thus
larger beams improved film quality.
2. Smaller area of patient exposed and
hence decreased patient exposure.
Aperture diaphragms, cones, cylinders : Restrict the number of available field
sixes so not used.
Collimators are begjeneralpurpose restrictors
Advantages of collimators :
o Light beam shows the centre and exact configuration of theyXield.
0 Accurate localization of the patient due tera§ field illumination is permitted.
o It provides an infinite variety akectangular Xray fields.
Grid, a device invented by Dr. Gustave Bucky in 1913 is the most effective way of removing scatt
radiation from large radiographic fields.
o Radiographigrid consists of lead foil strips separated byax transparent spacers.
o Theyare used to absorb scatter radiation (and not primary radiation) and to improve radiogra
image contrast.
o Thereare 2 types of gridstationary and moving grids
o Chief advantage of moving grids is elimination of image of the lead strips froninth®ait they
require a little greater exposure factors.
o Air gap technique is an alternative method of eliminating scatter radiation with large radiogra|
fields.
THE FIVE BASIC WAYS THAT AN X -RAY PHOTON CAN INTERACT WITH
ATOM/MATTER ARE:
1. Photoelectric effect
2. Coherent scattering
3. Compton scattering
4. Pair production
5. Photodisintegration
The photoelectric effect is the predominant interaction with low energy radiation and with high ¢
number absorbers.
It generates no significant scatter radiation and produces high contrast in the image, but exp
patient to great deal of radiation.
The photoelectric effect is inversely proportional to cube of energy of incident photon and d
proportionalto cube of atomic number of interaction material.

Eleme | Atomic K edge
nt number (kev)
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1. | Hydro 1 0.013
gen

2. | Carbo 6 0.28
n

3. | Coppe 29 9.0
r

4. | Lead 82 88.0

Photoelectric interaction :
It predominates in diagnostic radiology. The atom consists aé#ntral nucleus and orbital electrons. The
positively charged nucleus holds the negatively charged electrons in specific orbits, or shell. The innermc
shell is called K shell, and the more peripheral shells are named consecutively L, M, N, and 3téseh
shells have limited electron capacity and specific binding energy. I8feKcan hold only two electrons.
When an incident photon, with little more energy than the binding energysbkeK electron, encounters
one of these electrons, it ejedt$rom orbit and the photon disappears, giving up all its energy to electron.
This electron now flies into space and is absorbed. Thus the atom is now left with an electron void on the
shell, which is filled up soon by as a electron from adjacent stogdsdnto K shell, giving up energy in the
form of X-ray photon. This is photoelectric effect.

1 X-rays are ionizing electromagnetic radiations, essentially produced when a stream of K shell electrons
an atom accelerated by a high voltage applied betieefilament (cathode) and the target (anode), strikes
the target and the electrons give up their energy prodabiagacteristic radiationsi.e., the Xrays.

e

Characterist
L ic radiation

1 Linear attenuation cefficient is equal to CT number for CT scanning and attenuation -ciyX
depends on it.

1 Primary radiation : It goes from cathode to anode ofrXy tube. It comes directs from of-Pay tube.
Except for the useful beam, the bolkthis radiation is absorbed in the tube housing.

1 Secondary radiation It is radiation other than primary and is emitted by any matter irradiated wilysX
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which are often loosely called scattered radiation.

1 Scattered radiation: Radiation, which durig passage through a substance has been deviated in direction. |
may also have been modified by an increase in wavelength (Compton effect). It is one form of second:
radiation.

1 Stray radiation: includes secondary radiation and any radiation other thmmdeful beam coming from
within X-ray tube housing (such as item radiation). This is the radiation against which special protection
needed. Useful beam is that part of primary radiation which passes through aperture, cone or other de
for collimating X-ray beam.

1 Penetrating power of -Xay increases with decreased wavelength and increased frequency.

Production of X irays
Anode To High <
vnltana X/Cathode
% R
- > To filament
/‘ \Cathoc
Conbper
Beryllium window z& Filament

1 mAs controls film density, while kVP controls image contrast and penetration of Xay.

1 To increase contrastreduce kV; to reduce contrast increase kV (a well known rule).

Compton scattering:
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= =4 =

When incident photon has enough energy to dislodge a loosely bound electron, the emerging phot
undergoes a change in directi@md it is calledscattered photon.

Thus, frequency and energy of the scattered photon is less than that of incident photon.

These are responsible fecatter radiation, which constitute film fog, impairing image contrast.

Therapeutic radiation acts by Compton effect.

Compton

effe @

Incident

_

Fast electro

Incident photot

Scattered
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Coherent or unmodified scattering/Elastic scattering

When energy of incident photons is less thiem binding energy of the electrons, it causes the electrons to
vibrate, causing release of an electromagnetic wave identical in energy to that of incident photon, but differi
in direction.

Not useful in clinical radiography.

Tomography (PET) is based o pair production.

Position electron

X-RAY FILM

(@

(0]
(0]
(0]

(0]
(0]
(0]

There are following layers in an Xray film :

Supportive Base made up of Polyester plastic.

Adhesive orsubbing layer for proper binding of the emulsion to the base.

Emulsion containing silver halide (most commonly used is silver bromide). crystals suspended in gelat
(photosensitive layer)i the key component of aray film.

Protective antabrasivesupercoat of pure gelatin.

Non-curl backing (only in single coated film) to prevent curling of the film.

Antihalation layer of dye added to nonrl backing or to the base to prevent reflection and unsharpness.

1 The behaviour of Xay film (silver bromide mulsion) with respect to light spectrum (VBGYOR) is known
as its spectral response.

1 An x-ray film is far more sensitive to blue, violet and ultraviolet light than to the rest of the spectrum
(monochromatic).

1 An x-ray film is least sensitive to red lightd if sensitizers are added teray film, the spectral response
can be extended in to green (up to 570 nm), known as orthochromatic emulsion, or even as far as the rec
to 700 nm) in polychromatic emulsion.

Films used in medical imaging :

1. Double emulsion/coated(duplitized) films: Have emulsion, applied to both sides of the plastic base in
order to increase sensitivity.
E.g.a. Directexposure (noscreen type) films
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o0 Intra-oraldental films
o Kidney surgery films
o0 Radiation monitoring films
b. Screentype films (Most commonly used type iiautine X-ray filming and used with two intensifying
screens)

2. Single emulsion/coated filmshave emulsion applied only to one side of its base. Their main advantage is
high quality images. To identify the emulsiside of singlecoated film asmall notch is providedinto
one edge of each film. The emulsion side is facing if the film is held with the notch in the tepamght
corner.

E.g. a. Screen type film (used with single intensifying screen)

b. Photofluorogaphic film

c. Cathodeay tube (CRT) photography
d. Duplication film

e. Subtraction film

f. Laser imaging film

g. Mammography film

h. Computed tomography (CT) film

i. Radionuclide imaging film

j. Diagnostic ultrasound film

k. Computed radiograph¥CR system) film

Chemical processing of a Xay film

: . Ri
X-rays film exposed to radiation Devéig%s
Fixer- washed

Developeli major constituent mixture of phenidone & hydroquinone

Fixeri majorconstituent sodium thiosulfate/ ammonium thiosulfate.

2.DIGITAL OR COMPUTED OR FILMLESS RADIOGRAPHY OR PHOSPHOR PLATE
TECHNOLOGY

It is one of the most modern imaging method in which selective window settings of some image
visualization of lug fields, mediastinum or bones as desired.
Optic drum scanners/laser scanners can digitize conventional film radiographs.

Types:

1. Phosphor plate CR (e.g. europium activated barium fluoride)

2. Selenium detection CR Excellent quantum efficiency consideradlese reduction possible.

3. Large area, thin film transistor detector £Rapid image, excellent resolution.

Although it is most mature radiographic technology and uses conventional radiographic equipment but
reusablephotostimulable phosphoror selenium plate (europivnmdoped barium fluorohalide) instead
convocational film cassette.

©,
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Mechanism:
The phosphor plate stores energy of inciderdyas latent image

®
On scanning the plate with LASER beams the stored energy is emitted aswigttt, is detected by
photomultiplier.
®
And converted to digital signal by digitizer.
®
This digital information is then manipulated, displayed and stored in whatever format desired on compu

The phosphor plate can be reused once latent imadebasrased by exposure to whole light.

MAJOR ADVANTAGES OF CRS:

o Linear photoluminescence dose response, which is much greater than that of conventional film.
Hide altitude.

Post processing of images possible.

Advantage of image archiving and transnuossi

Excellent resolution

© O 0O

PLAIN RADIOGRAPHY

1. Direct digital radiography apparatus uses Amorphous silicon

2. Viewing of digital images with clinical details and PACS (Picture Archiving and
report on monitor and accessibility of same on communication system)
computerized electron network is called

3. The magnification factors in macro radiography 15X,2X

4, Cineradiography is useful for studying Disorders of swallowing

Coronary angiography
Angiocardiography

5. Roentgen is the unit eadiation Exposure in air

6. Xeroradiography is used in mammography for the Breast tumors
demonstration of

7. Most widely used heavy metal in radiology is Barium

8. Hypocylcoidal tomography is used for viewing Petrous bones

9. Most radiosensitivéissue of body Bone marrow
Least radiosensitive tissue of body Nervous tissue

10. Highest dose of irradiation of gonads is received Hip
during examination of

11. In xeroradiography, an aluminium plate is coated w : Selenium
a thin layer of

12. CT scanning was discovered by Godfrey Hounsfield in 1972

13. Movement blur should be minimal to get : Maximum sharpness of image

14. Exposure time of radiation can be minimized by us : Fast screens
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of
15. The gas used for pneumography

16. Radioprotection shields are made up of

17. IVP in pregnancy should be postponed till

18. Photosensitive material used inry is

19. Radiological investigations in women should be done :
within

20. Standard optimum distance for radiological
examination

X-rays films

1 Expiratory film is| Pneumothorax (erec
required in frontal, expiratory) &

FB

{1 Inspiratory film is| For PA view CXR
required

1 Renal scan Done inprone position
1 Bariummealin hiatal | Do n e i n Tr
disorders position

Some important views

Carbon dioxide

Lead

10- 12 weeks after delivery
Silver bromide

10 daydollowing menstruation

90-100 cm

X-RAY VIEWS FOR BEST VISUALIZATION OF VARIOUS STRUCTURES

STRUCTURE VISUALIZED

X-RAY VIEW

Skull trauma (sella turcica) (pituitary fossa)

Lat view

Pneumothorax

PA view on expiration

Internal auditory canal (both sides)

Stenverds view

Lt. atrial eniargement

Rt. Anterior oblique

Orbital roof, orbital floor fracture

Wat er so

view (occipi

Orbital lesions

Cardwell view (15° occipitiwontal)

Optical foramen Rhese view

Mastoid process Lat oblique (Schull e
Paranasal sinuses (PNS) Waterds view

Sphenoid sinuses Lat view

Minimal pleural effusion with barium swallow
perforation of abdominal organs

Lat decubitus viewleft) AP view in erect

posture

Cephalopelvic disproportion

Lat view

Gallbladder

Rt anterior, oblique

Congenital D/L of hip

VVon Rosen view (CDH)

Fracture scaphoid

Oblique

Spondylolisthesis intervertebral foramina

Posterior, oblique Oblique

For gex,Lingular lobe (rt middle lobe) of
lung

Lordotic

To detect interlobar effusion

Reverse lordotic
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# patella

Skyline

Recurrent Subluxation/dislocation of shouldé

Stryker 06s

Vi ew




RADIOLOGY 2020

BONE DENSITY

1. DXA i Duali energy Xray absorptiometry is a highl : Mainly done in lumbar spine & hip
accurate Xray technique that has become the stand
for measuring bone density in most centres.
* CT 1 used in spine, forearm, tibia
Hip is the preferred site of
measurement

2. Gold standard investigation fosteoporosis : DEXA (Dual Energy »Ray
absorptiometry)

3)
INTRAVASCULAR IODINA TED CONTRAST MEDIA

IODINATED CONTRAST MEDIA

Vv v

Hiqh-oswolar contrast Low-osmoIaT contrast

\ v \/ \

lonic Non- lonic Non-
Conray Hexabrix

280 v o \1_/
Conray Nor-ioni Non-ionic dimmer

on-ionic L i \
V I n

325 monomer isipaquel lodixa

Omni npaauéd

1. In generalNon-lonic LOCM are move commonly used nowadays
2. The average daily physiological turnover of iodine i : 0.0001 g
|
3. The total iodine content in the bodyiis : 001g
4, The requirement for a23- or 4 vessel angiogram 70 g iodine
may bei
5. Conventional Xray Cerebral angiography is the gold standard for identifying and quanti

atherosclerotic stenoses of cerebral arteries and for identifying, and characterizing other patt
including aneurysm, vasospasm, intraluminal thrombi, fiarscular dysplasia, arteriovenous fistt
vasculitis & collateral channel of blood flow

Adverse Reactions to Radiological Contrast Media

i. Ildiosyncratic reactions are the most feared and the most frequent serious and fatal complications

radiologicalcontrast media
ii. Reactions are more common in asthmatics and patients with history of allergy or previous reaction
iii. Norridiosyncratic reaction are dose dependent
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GUIDELINES FOR PREME DICATION OF PATIENTS WITH PRIOR CONTRAST ALLERGY

12 h prior to Prednisone, 40 mg PO or methyl
examination prednisone 32 mg PO

2 h prior to Prednisone, 40 mg PO or methyl
examination prednisone 32 mg PO

And Cimetidine 300 mg PO or
ranitidine 150 mg PO

Immediately Benadryl, 50 mg IV (alternatively
Prior to can begiven PO 2 hours prior to
examination examination)

1. Two types of contrast agents are com
2. Barium sulphate is
3. Barium sulphate is contraindicated in

4, Aqueous contrast

DYES USED IN VARIOUS PREPARATIONS

monly used : 1) Barium sulphate
2) Water soluble iodinated contrast age

Inert

1 Tracheoesophageal fistula

1 Bowelperforation

Is rapidly absorbed from peritoneal
cavity and interstitial spaces

Useful in fistula and bowel perforation

Investigations Dye used

Angiography Urograffin

Myelography Metrizamide (myodil)
Bronchography (esophageal atresia) Dianosil

Lymphangiography Methylene blue and lipiodol
Chromocystoscopy Indigocarmine

Sialography Neohydiol

CT-scan Metrizamide (water soluble)l
IV pyelography (IVP) Urogragffin, Conray20 (Na detrizoate)
Fetography Ethiodol

Intestinal obstruction Gastrograffin

Hysterosalpingography

Conray280 (meglumine iothalamatedone on
14" day of menstrual cycle)

IV Cholangiography Billigraffin (meglumine ioglycamide)
MRI GDPA (gadolinium)
Esophagography Barium swallow

Oral cholecystography (Graham Cole test)

lopanoic acid (Telepaque)

Percutaneous transhepatic cholengioggraph
(PTC

Conray280 (meglumine iothalamate)
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Spleennoportography Na metozamide (75%)

Urethrography Umbradilviscous

Venography 45-65% hypaque

Ventriculography Metrizamide

Pneumography CQzgas

Myelography

1. Radiographic investigation of the spinal canal

2. Contrast material injected into : Subarachnoid space

3. Contrast agents : 1 Negative contrast Air or oxygen

1 Positive noronic, water soluble, low
osmolar, organic iodine compound
Oily preparations (iophendylate) causes : Chronic adhesive Arachnoiditis
Metrizamide (Amipaque) :
1 Isotonic and freely miscible with CSF
1 Flows along SA spaces along therve roots
1 Absorbed from SA space within 48 hours
1 Low viscosity, so narrow bore needle can be used less post spinal complications
6. lohexol (Omnipaque) : Most commonly used néonic iodinated
contrast agent
Less SA toxicity
7. Most dangerous complicatiaf myelography : Arachnoiditis

ok

EXCRETORY UROGRAPHY (INTRAVENOUS UROGRAPHY, IVU, IVP)

1 Primary modality for imaging the urinary tract.

1 The renal margins and parenchymmeeghrogran), as well as the entire collecting system (pgedon),
including theureters and bladdély7 can be visualized diagnostically.

1 The quality of the urogram depends on good pelvicalyceal contientraf contrast media as well as
sufficient distension of the collecting system.

1 Indications:
o Trauma

Acute genitourinary pain

Hematuria

Infections

Suspected neoplasm

Renal transplantation

Neurogenic bladder

Congenital anomalies

Complications following surgery

O o0OO0OO0OO0OO0O0Oo

1 Hypertensive urogram :
o0 Bolus injection of contrast followed by rapid sequence films at 1, 2 and 3 minutes post injection.

©,
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o0 Radiological criteria for renovascular hypertension
A Delayed visualization of contrast in the collecting system on the affected side
A Decreased renal size
A Delayed wash out of contrast on later films
A Notching of proximal ureter on involved side duetdiateral flow via the periureteral plexus

1 Contraindications :
o Combined renal and liver failure
0 Multiple myeloma
0 Pregnancy
0 Previous reaction to contrast / allergy
o Infants
o Thyroid disease
o Diabetes mellitus

1 Both plain film & urogram should be exposed atk&p i 70 kVp

1 Contrast : Low osmolar water soluble non ionic iodinated contrast (iohexol).

URETHROGRAPHY :

Retrograde Urethrography/ Ascending urethrography :

1 Examination of the male urethra by this technique is frequently done to evaluate urethral trauma
obstruction secondary to inflammatory disease or neoplasm.

1 Opacification of the male urethra in retrograde fashion allows visualization of the antetioa et is
usually accompanied krglatively poor filling of the posterior urethdaecause of the resistance encountered
at the external sphincter.

1 The appropriate contrast material should be water soluble. Methylglucamine diatrizoate or iothalamate

used.

Voiding Cystourethrography / Micturating Cystourethrography / Descending urethrography ;

T

)l
)l
)l

T
T

T

The primary indications for cystourethrography are to evaluate the presence of vesicoureteral reflux and
investigate abnormalities of the bladder neck anghtisterior urethra.

Functional assessment of bladder contractility and micturition is also possible using this technique.
Current infection of the lower urinary tract is a contraindication to the procedure.

Indications :

To demonstrate the varioabnormalities in the neck of bladder and urethra

0 Recurrent UTI especially in children

o0 For complete assessment of cases of bladder diverticuli

o For demonstration of VUR

o For demonstration of bladder contractions and the control of micturition

An MCU isindicated in all boys less than 1 year of age with UTI.

Any child who requires imaging of kidneys & or urinary tract for whatever reason, with the
exception of trauma cases, should undergo a USG examination as the first investigation.

It is necessary in hboys to assess by MCU when there is any suspicion of urethral pathology.

HYSTEROSALPINGOGRAPHY (HSG) :

Definition: Visualization of the uterine cavity and Fallopian tubes by using negative contrast media (norme
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saline in hydrosalpingosonography) orsjiive contrast media (Echovist in sonosalpingography and the
iodinated nonionic lowosmolar contrast agent in HSG).

Ideal time to perform HSG: Between 7th and 10th day of menstrual cycle, for following reasons:
1) No risk of early pregnancy

2) Isthmus § most easily distensible

3) Tubal filling occurs readily.

Indications for HSG:

1) Infertility

2) Recurrent miscarriage

3) Congenital abnormalities

4) Postuterine and/or tubal surgery

5) Abnormal uterine bleeding

6) Evaluation after major pelvic traunaad/or surgery

7) Prior to artificial insemination anah vitro fertilization, for tubal patency (other tubal patency tests are
laparoscopic chromopertubation, €@sufflation and hydrosonosalphingograptfyion test).

Contraindications for HSG:

1) Prequancy

2) Bleeding

3) Immediate pre and postmenstrual phases
4) Recent untreated pelvic infection

5) Tubal or uterine surgery within last 6 weeks
6) Contrast medium sensitivity

7) Recent D and C procedure

8) Severe renal or cardiac disease

9) MigratedlUCD.

(4) MAMOGRAPHY :

T I'tds a speci al radi ographic techniqgue for im

1 It has replaced Xeroradiography because apart the effect of greater depth dose due to the use -oa¥i

tube kilovoltage, thaverage glandular dose in xeromammography is about three to six times greatel

screenrfilm mammography.

The required image should have high contrast, high spatial resolution, and low noise.

It differs from routine radiographic technique in tlagtead of tungsten filamentolybdenumis used ag

target material. Rhodium and rheniuoan also be usedhis is because,molybdenumproduces low

energy Xray beam after bombardment with electrons, which are must in mammography as it is us
screemg tool for breast lesions and its repeated use is likely and one of the predisposing fa
carcinoma breast is radiation itself.

1 It requires high soft tissue resolution (aim is to image breast tissoesjadiation dose(aim is to avoid
radiation lazard to breakt special compression views (mediolateral view is the most important one
equal radiation exposure to all parts of breasts.

1 Mammography Xray tubes ard.ow k\:high mA outputtube, operated in the 22to 35kVp range,
commonly have a rating anode to achieve currents of the order of 100 mA, and usually h
molybdenum target, a thin beryllium window (less than 1 mm), as opposed to the more absorbin

= =

@
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T

glass used on routine-pay tubes, and a molybdenum filter of about 0.03 mm ti@sk. Focal spots of 0
mm are required.

Overall detection rate of carcinoma breast by mammography-89%8 and 8% only, if the lesion
1cm in size. Hence mammography is a screening modality and not the best diagnostic meast
Thus, mammography is a&ery specialized radiographic examination whose main purpose is to aid
diagnosis of breast cancer. The indicators being searched for within the matrix of adipose and ¢
tissue of the breast are subtle, d@fsue density lesions with spiciddt margins and clusters of sm
calcifications, each less than 0.5 mm in diameter, often referred to as "microcalcifications” (hallmark
MC frequency used: 7.5MHz

Indications for Mammography include :

1.

2.
3.
4.

Before breast surgery, as it may avertusmmecessary biopsy demonstrating that the palpable mass
characteristically benign appearance.

Follow up of breast cancer patients.

Work up a patient with metastases from an unknown primary.

Mammographic Screening is best screening method for caraibosast

(5) ULTRASONOGRAPHY/ULTRASOUND STUDY/USG

o Ultrasound is sound with a frequency greater 2@000 cycles/seertz, Hz).

o Thus, sounds with a frequency above 20 kiloHertz (20 kHz) are called ultrasonic (beyond the 1
human hearing).

o The sounds used for sonar are well into the ultrasonic range, with frequencies26f hegaHertz
(MHz).

o Medical sonography employs frequencies between 1MHz and 20 MHz.

o It does not involve use of ionizing radiation (the greatest advantage).

0 Subjecting aecial ceramic material, a piezoelectric crystal, to a shaltage electric spike, producs
these high frequencies.

o0 The piezoelectric crystals in the ultrasound probe are nothing but innumerable dipoles arra
geometric pattern and electric fieldusas sudden change in their physical dimensions (shapt
realigning them, thereby starting a series of vibrations that produce sound waves.

o Thus, by the virtue gpiezoelectric effectin the ultrasound probe one form of energy (electric ene
is converted in to another form (sound energy) the body /organs parts are imaged.

o It works on pulse echo principle andnBode is used for transmission during all routine includ
abdominal ultasonography.

o Realttime B-scansallow body structures which are moving to be investigated. The simplest ty
scanner is just a speeded up version of tBeB2scan, allowing a rapid series of still pictures to be b|
up into a video of the movement. kosophisticated systems have an array of transducers rathe
just one pair of transmitter and detector, and the current image is combined by computer with a
stored image to improve the overall quality.

o0 The probe or the transducer is any devihat converts one form of energy to another. In cas
ultrasound, the transducer converts electric energy to mechanical energy and vice versa.

o The ultrasound transducer uses pin@ciple or property of piezoelectricity which occur naturally]
in some naterials whereby an applied electric field produces a change in linear dimensions.

o Quartz, natural ceramic is a naturally occurring piezoelectric material having the unique abilit
respond to the action of an electric field by changing shape and ¢hahge in polarity of voltage
applied by generating small potentials and thus producing an ultrasound image.

o CurrentlyLead zirconate titanate (PZT), synthetic ceramids the most widely used material
the ultrasound sound transducers/probes replacad@rtly discovered Barium titanate. Althoug
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4.

some naturally occurring materials possess piezoelectric properties (e.g., quartz) but most
used in medical ultrasound are man made with artificial ones, known as Ferroelectrics.

In most diagnostic applications, frequencies in the rangeil 20 MHz are commonly used.

The various frequencies used for various body parts are as follows:
1.
2.
3.

1.5to 2.5 MH® abdomen in obese patients and transcranial studies.

3 to 7 MHzd abdomen, heaend obstetric USG (2nd and 3rd trimester).

7 to 15 MHzd Superficial tissues like thyroid, breast and scrotum, orbital, transrectal, transv

and transesophageal or endoscopic ultrasonography.

> 20 MHzd eye, skin and intravascular USG (IVUS).
More the dense a tissue is, more will be the acoustic impedance, reflection of the ultrasound b
be more, producing more acoustic shadow.
The acoustic impedance of bone is maximum in our body (7.8 Rayls); hence it pr
dense/maximum acoustic shadow.
Calculus also produces acoustic shadow.
Clear liquids allow ultrasound to pass directly through without much alteration, so that echo
come from tissue behind liquid are usually enhanced (brighter). This is knowiacasstic
enhancement”.
Dense materials such as bones or calculi cast shadows on the structures behind them, as the
waves do not go through them. This is knowtaa®ustic shadowing" (Postacoustic shadow
Postacoustic shadow is of immense importance in detecting gallbladder and renal calculi.
WES triad (Wall Echo Shadow) is diagnostic sign of gallstones on ultrasonography, where W
gallbladder, echo of calculus, and postacoustic shadow of the casmdnstogether is diagnostic
cholelithiasis.

TRUS (Transrectal ultrasonography)

(0]

(0]

Transabdominal Ultrasound does not have the spatial resolution needed for identifying intrap
disease, for which transrectal or transurethral approach is necessary.

TRUS is an excellent adjuvant to physical examination, it does not serve as a scre
investigation. However, the combination of Digital Rectal examination (DRE) & serum
level is more sensitive then TRUS.

But once suspected, prostatic carcinomanisst effectively confirmed by TRU8uided needl¢
biopsy.

The staging accuracy of TRUS does not match the accuracies attainable by MRI, esj
Endorectal coil MR (ERMR).

CT is not recommended for routine tumor staging as it is insensitive & non EpPECIF is
useful in advanced cancer for evaluation of adenopathy & metastases.

Major role of MRI is in local staging of Disease.

In rectal carcinoma the depth of penetration can be best achieved with TRUS, wh
involvement of perirectal nodes can be better assessed by MRI.

Ultrasound in obstetrics can induce changes in cell migrating at an early developmental

stage

For IVUS (Intravascular ultrasound) frequency us : 20 MHz
is

Absolute barrier to USG : Air

The ultrasound waves travel in human tissue at ¢ : 1540 m/s
velocity of
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5. The substance that is most widely used as transdt : Leadzirconate titanate (PZT)
in medical ultrasonics is
6. Activity of transducers of USG are based on the : Piezoelectric effect
principle of
7. The A scan in USG represents : Amplitude mode (used for all linear
measurements)
8. In diagnostic applications frequency used is : 27 20 MHz
9. Frequency mostly employed for Doppler studies : 37 6 MHz
3-7.5MHz

COLOR DOPPLER IMAGING/STUDY

1 Based on Doppler Effect (change in the perceived frequency of sound emitted by a moving
measures blood flow). It provides both audio and vilgoals.
' Types
o Continuous waves
o Pulsed waves
1 In Doppler imaging colour displays direction of blood flow. It is
Redi when direction of flow is towards the transducer.
BlueT if flow is away from transducer.
Intensity of colour represents velocity of bloibalv. Lighter shades represent higher velocity
1 Used for
Arterial stenosis (e.g. RAS, TAP, AV fistul
DVT, varicose veins to find perforator incompetence
It has become common practice to represent flow towards transducer as red and flow away as blue

Themain advantages of Colour Doppler imagingnclude:

a) Confirmation that a structure is a vessel or that a known vessel is patent. It shows vesselddbg
small to be seen by 2D image.

b) Direction of flow can be easily confirmed, as important in the portal vein.

c) It also permits the assessment of number and distribution of vessels within a tissue volume
important to second blood flow sigearom vessels like renal accurate and uterine arteries a
assessment of vascularity in and around focal lesion.

d) Doppler frequency shift data also needed to measure blood flow velocity directly.

TRANS ESOPHAGEAL ECHOCARDIOGRAPHY (TEE)

Even in the hands of experienced echocardiographers, some portion of the adult poplulattompbesity|
chronic obstructive lung disease, or abnormalities of thoracic musculoskeletal anatoayy not be
amenable to transthoracic (i.e., precordial, dpsgprasternal, or subcostal) echocardiographic imagin
these patients, the development of transesophageal methods has permitted superior visualization
portions of cardiac anatomy. In particulassessment of structures near the esophdégttsatrium, right
atrium, inter atrial septum, atriwentricular valves, pulmonary veins, and aortaqyy be visualized fron
transesophageal windows.

9 It is also a cardiovascular monitoring techniqitels the most sensitive and practical techniqto
detection oimyocardial ischemiain the perioperative period.
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6.COMPUTED TOMOGRAPHY (CT)

CT SCANT COMPUTERIZED AXIAL TOMOGRAPHY

1. In CT scan bone appears : White
2. Absorption value for water in CT is : Zero
3. The first investigative procedute be done insub CT
arachnoid haemorrhage
4. The tissue having highest attenuation coefficient : Bone
value in CT
5. The tissue having lowest attaation coefficient value in : Fat
CT
6. CT scanning was discovered by : Godfrey Hounsfield in 1972

Godfiery n. Hounsfield(1973) while working withcentral research laboratories of EMI (electromusical

instruments) limited Hayes, Englaficst described an elaborate technique in whicghray transmission

readings were taken through the head at a nudgtof angles. He got a Nobel prize of medicine in 1979 fo

describing this first effective scanning system, which was called EMI scanner.

1. Generation | CT machineL EMIscanner

2. Generation Il CT machine:Scanners in which theixray tube and detectors areade to move in translai
rotate type of mechanical motion.

3. Generation Ill CT machine: Scanners that employ a rotating motion in which the detectors ameyx
beam rotate around the object.

4. Generation IV CT machine:Scanners in which detectors are stationand the X ray source is move
around the object.

CT image depends only on Xay absorption

CT number/HU value:

Basic principle of CT is linear attenuation ofrXys.

1 Incident Xrays are linearly attenuated by their interaction with orleattrons of tissues. Measurement
attenuation of emerging / detected béargives density of intervening tissues and this density forms
of signal intensity variation obtained infdy tomograms.

1 For unenhanced CT, there is an essentially lineatioalship between voxel signal intensity (img
brightness) and the -Kay linear attenuation coefficient, which is scaled relative to air and wate
converted to an integer.

1 This is expressed in Hounsfield units (HU), which range ffa®00 to +4000.
1 Actually the linear attenuation @f f i ci ent of each pixel conve
number o which all ows computer to present the

1 CT numbers are also callétbunsfield units (HU).
o Air has a value of 1000 HU
o Fatof-120 to-200 HU
o Water of 0 HU

@
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0 Soft tissues of 2060 HU
o0 Blood of 5060 HU
o Bone of + 1000 HU

Unenhanced/ Noncontrast (NCCT)/ Precontrast/ Plain CT is investigation of choice for :

1. Acute SAH (As the age of blood advances, its density decreases as it gets degraded into its de
products i.e. oxyhemoglobiA deoxyhemoglobimy methemoglobimy hemosiderin, hence for chron
bleeds CT is not good)

Head injury

Fractures in Spine iajy

Intracranial calcification

Fractures of pelvis

Minimal Pneumoperitonium

Ureteric calculi (most sensitive investigation for acute renal colic)

Detecting Calcification (e.g. as in retinoblastomas, ovarian dermoids, hydatid cysts, corpus
lipomas,neuroblastoma etc)

N A WN

Contrast-enhanced/ CECT is investigation of choice for:

Meningitis (especially tubercular)

Lung carcinoma (Except Pancoast tumor)

Mediastinal tumors (Except Posterior mediastinal tumors, which are neurogenic)
Pancreatic lesions (Excepeuroendocrine tumors of pancreas)

Staging of Renal cell carcinoma (Except for RCC with renal/IVC thrombosis)
Abdominal adenopathy

Small bowel tumors

Blunt trauma abdomen

Advanced Ca prostate (staging)

CoNorwNhE

HIGH RESOLUTION COMP UTED TOMOGRAPHY/HRCT

BASIC PRINCIPLES:

Three factors which significantly improve the spatial resolution of CT such that it can be described ¢

Resolution Computed Tomography/HRCT and be used for studying the greater details o

parenchyma/petrous temporal bone are:

1. High spatial reconstruction or edge enhancing or sharp or bone algorithm (for image reconstructi
reduces image smoothing and makes structure visibly sharper).

2. Narrow beam collimation(reduces volume averaging within the section and so increasesesudtiadn

causing marked effect on appearance of lungs, notably the vessels and bronchi)

Small field of view.

1 This makes, HRCT a ideal modality for correct identification of subtle diffuse abnormalities of

parenchyma even in very early stage ang tbvaluating interstitial lung disease in the best manner.

also helpful in imaging of temporal bone.

Slice thickness of 1 mm is ideal for HRCT

Clinical Applications:

0 Bronchiectasis

w

= =4

@
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o Interstitial and Diffuse lung diseases
0 Emphysema

1 HRCT is of provervalue in the diagnosis of diffuse lung disease (like interstitial lung diseases), partig
in the early stages when the chest radiograph is normal and for-4gtiow

1 HRCT clearly depicts distribution and higher definition of appearances of pulmomanchgmal disease.

1 Nowadays HRCT is used for detection of bronchiectasis, and surgery is undertaken without preo
bronchography. Severity and extent of bronchiectasis is demonstrated.

Mediastinal or chest wall involvement by lung pathway may alstebgonstrated.

Advantages of CT:

1. Less time of acquisition

2. High spatial and temporal resolution
3. Best to detect calcification

Disadvantages of CT:

Modality that gives highest radiation dose (lonizing radiation hazard)
No multiplanar capability, only axi@nages possible (except for MD CT)
Contrast related toxicity.

Due bte@a mdé h a artfactmot gapdfor posterior fossa tumors.

el

(7) MRI i MAGNETIC RESONANCE | MAGING

1 It is a noninvasive method of mapping the internal structure of body by producing images by the \
gyromagnetic property of protons, with the greatest advantaget ofsingionizing radiation for imaging.

1 It employs radiofrequency (rf) or radiowes waves/radiation in the presence of carefully contrg

magnetic fields in order to produce high quality cross sectional images of body in any plane.

It portrays the distribution of hydrogen nuclei and parameters relating to their motion in waigirdand |

Prucell, pioneer of MR, took the advantage of the fact that 60%our body is made up of water i.e. |

Nuclei of certain atoms (protons or neutrons) when placed in a magnetic field, absorb and emit en

specific frequency.

1 Almost all imags produced to date have been by the virtugyodmagnetic property of protons and the
nuclear magnetism of hydrogen nucleus (or proton)which is a particularly favourable nucleus frg
MRI standpoint, and is present in virtually all biological material.

1 Because nuclei are spinning, they respond to magnetic couple like gyroscope to their axes, are tiltg
they come to rotate at exactly same frequency about the magnetic field; direction of movémewnisis
'precession.

= =4

Some Common Intensitiesn T1 & T2 Weighted MRI Sequence
Signal Intensity

Image | CSF | Fat | Brain | Edema
T1W | Low | High | Low | Low
T2W | High | Low | High | High

i. Fast flowing blood returns no signal (flow void) on routine TIW & T2W spin echo MR images.

@
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T1 & T2 Relaxation times

V.
Vi.
Vii.

viil.

Xi.
Xii.
Xiii.
Xiv.
XV.

XVi.

XVil.

Slower flowing blood, as occurs ugins or distal to arterial stenoses, may appear high in signal.
Diffusion i Weighted Imaging (DWI) assesses microscopic motion.@f,Hestriction of motion appear
relative high signal intensity on diffusierweighted image.

DWI is the most sensitiveechnique for detection of acute cerebral infarction of < 7 days duration i
also sensitive to encephalitis and abscess formation.

The rate of return to equilibrium of perturbed protons is called the relaxation rate.

The relavation rate varies among normal & pathologic tissues.

The relaxation rate of a hydrogen proton in a tissue is influenced by local interactions with surrg

molecules and atomic neighbors.

Two relaxation rates, T1 & T2 influence the signal intensityhefimage

The T1 relaxation time is the time, measured in milliseconds, for 63% of the hydrogen protons to 1

their normal equilibrium state, while the T2 relaxation is the time for 63 % of the protons to b

diphased owing to interaction amongargy proton.

The intensity of the signal within various tissues and image control can be modulated by

acquisition parameters, such as the interval between Rf pulses (TR) and the time between the Rf

the signal reception (TE)

So called Tweighted images are produced by Keeping the TR and TE relatively short.

T2W images are produced by using longer TR and TE times.

Structures containing more water, such as CSF and edema, have long T1 and T2 relaxation rates,

intensity in TIW imags & a high signal intensity on T2W images.

FLAIR T Fluid-attenuatedinversionrecovery is a useful pulse sequence that produces T2W ima(

which the normally high signal intensity of CSF is suppressed.

FLAIR images are more sensitive than standsgpithe echo images for the detection of lesion withir

adjacent to CSF.

Gradient echo imaging is most sensitive to magnetic susceptibility as seen with blood, calcium, ang

is indicated in patients with traumatic brain injury.
Gadolinium is a puremagnetic substancy

which means that it reduces the T1 & T2 relaxation times of nearby water photons, results in a hi

of nearly water photons, resulting in a high signal on T1IW images & low signal on T2W image si

T1W images & low signal om2W image Gadolinium does not cross BBB.

Advantages of MRI

1 Nonionizing radiation

1 Images can be easily produced in any plane e.g., sagittal and coronal (good for spinal co
vena cava)

1 Visualization of posterior fossa and other areas probeny artifact on CT e.g., crantervical
junction.

1 Precise staging of malignancy e.g., extending within the bone marrow and other areas (
CT and other methods.

Disadvantages of MRI
1 High cost

1 Claustrophobia
1 Long imaging time causes increased motrtifact
1 Contraindicated in patients with metallic foreign body (pacemakers, cochlear implants), ur
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image calcium.

1. Magnetic field
strengths used for
clinical imaging
currently range from

2. Gadolinium enhancec :

0.2Tesla(T)to 8
(M)

9 Small acoustic

MRI is used for neuroma
diagnosing  Tumor
recurrence
1 Distinguishing
tumor from
edema
9 Perfusion
studies
3. MRIis unsuitable for Cardiac
patients with pacemakers
4. MRIis superiorto CT : Absence of

scan in that there is

5. MRI cannot image

ionising radiation

Calcium

SOME RADIOLOGICAL PROCEDURES

1 Thermography
o0 IR rays are used & it reflects arterial blood supply

o Used fori breast tumour, carotid insufficiency, placental localization

1 Lymphangiography
o Dye used is methylene blue/lipoidal ultra fluid
o X-ray appearance of L~
- Foamy/soap bubble appeararcelo d gk i nd s
- Irregular filling defect-- sec./metastatic Lipathy
- Marginal sun burst app- reticulum cell sarcoma
Coarse nodular storage pattertymphosarcoma

1 Esophagoscopy/graphy & Bronchography

di sease
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o0 Dye used is Dionosil

SPECIAL X-RAY PROCEDURES

Conventional Angiography
1 DSA (Best diagnostic and therapeutic procedure at the same time)

1 CTA
1T MRA

Arteriography
1 Femoral artery is used (rightpreferred) for catheterization.
1 DSA s either intraarterial (ADSA-best)or intravenous (IVDSA).
1 Superselective angiographyA smaller catheter may be passed through the larger one to reach th
branch artery, supplying a small area of tissue or tumor.

CT Angiography
Uses
Pulmonary embolism

Kidney disordetHTN, renal artery stenosis
Aneurysmaorta, brain

Aortic dissection of its major branches
After stenting in carotids

Arterial disease screening

1 Tumorsto see feeding arteries

= =4 4 4 A 4

Absolute C/I
1 Anaphylaxis to dye
1 Pregnancy
1 Renal failure

MR Angiography
1 With contrast- TOF, PCA
1 Without contrst- Head ad neck

Aortography
Right femoral artery is preferred

PET AND SPECT
1 CT and MRI image anatomy, and PET (Positron emission tomography) and SRiglE gsoton
emission computed tomography) image functions.
PET measures metabolism (e.g. glucose)
SPECT measures blood flow.
Both PET and SPECT analyze gamma rays exiting the body.
The source of gamma rays is a dose of radioisotopes injected iatidas.

= =4 4 A




RADIOLOGY 2020

f CYis primarily used for PET
 TC%is used for SPECT.
1 Ideally the time between the injection and scan is 90 min.

PET IMAGING
1 It suggests the disease before changes in anatomy are apparent.

1 As the radioactivity is very short lived-@h), radiation exposure is low.

LIMITATIONS
I False results if chemical balances altered.

1 The radioactive substance decays fast, so it must be produced in a labnear the PET scanner.

USES
_‘ﬂInneurologicaldiseaseidagnosi s |I'i ke Al zhei merdés di sease
T I'n differentiating between Al zhei merds di se
Huntingtondés disease, and vascul ar dementi g
1 In epilepsy, localize foci of pileptic seizures and determin if surigergquired.
1 Benign malignant tumorBelps in staging. Most accurate diagnostic procedure to differentiate tum
recurrences from radiation necrosis or post surgical changes.
1 Determine effectiveness of chemotherapy and myocardial viability.

SPECT IMAGIN G
1 Used in CVA (cerebrovascular accident) diagnosis.

1 Direct therapy, assessment of therapy, and prognosis.
1 Diagnosisofdementllunt i ngt ond6s di sease, Al zhei meros
1 Epilepsyi determine foci of seizures and its treatment.
1 Traumalocation and extent of the injury and prognosis.
1 Neoplasm (Tumoriletermine causes of treatment.
1 SPECT is best functional scan of brain.
1 SPECT is I0C in postoperative changes and residual recurrent tumor differentiation.
Radionuclide | Physical t12
life
o? 2 min
ctt 20 min
N3 10 min
Fi8 110 min
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(B) CHEST RADIOLOGY
(RESPIRATORY SYSTEM)

SPECIAL CHEST RADIOG RAPHIC VIEWS

o

Good visualization of the apices of lung require projection of clavicles upward, as iaptbal view
(apicogram) with the Xray tube angled up 560°, or downward, as in therdotic viewwith the patient in
lordotic PA position in which a middle lobe collapse is seen clearly as alefeled triangular opacity. A
lordotic view is useful to deteatsions of middle lobe (like collapse) and collection on in fissure and subtle
infiltrates in Uzs.

Oblique viewsare taken usually to demonstrate the retrocardiac space, the posterior CP angles and the c
wall, with pleural plagues being clearly demoattd.

Decubitus viewshows small amount of pleural fluid, which is not seen on PA view.

Paired inspiratory and expiratory vieware important in demonstrating air trapping, small pneumothorax,
interstitial shadowing, diaphragm movements, and inhaled folegy in children.

Retrosternal space is best seelataral view while the retrocardiac space is seen welbblique view.

Films exposedn expiration are invaluable in the investigation of air trapping, particularly in paediatric
practice for any atient suspected of having inhaled a foreign body. It may also enhance the demonstratic
of a small pneumothorax and interstitial shadowing.

Paired views (inspiratory and expiratory films) are very important children with a possible diagnosis of a
inhaled foreign body.

Normal chest radiograph (CXR)

T

= =4 =

If the film is well centered the medial ends of the clavicles are equidistant from the vertebral spinou
processes at the T4/5 level.

With low kV film the vertebral bodies and the disc spaces should beigiste down to the T8/9 level
through the cardiac shadow.

Trachea is midline in its upper part, and then deviates slightly to the right around aortic knuckle.

Central dense shadow seen on the PA chest film comprises the mediastinum, heart, spinaiand stern
With good centering 2/3rds of the cardiac shadow lies to the left of midline dhtbtfge right.
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1 In 97% of subjects the left hilum is higher than the right and in 3% they are at the same level. The normr
hila should be of equal density and sim#are with clearly defined concave lateral borders.

1 Of all the structures in the hilum only the pulmonary arteries and upper lobar veins contribute significantl
to hilar shadows on plain radiographs.

f The horizontal fissure is seen on PA view running fitbmn hilum to the region of'6rib in axillary line.
Both oblique fissure commence posteriorly at the level of T4 or T5, passing through hilum and the left |
steeper and finishes 5 cm behind the anterior CP angle, whereas the right ends just belgtel the an

1 In most patients the right hemidiaphragm is higher than the left. This is due to the heart depressing the |
sided and not to the liver pushing up the right dome. A difference greater than 3 cm in height of the tw
domes is considered significant.

1 The bronchial vessels are normally not visualized on the plain chest film. The peripheral lung markings a
mainly vascular, veins and arteries having no distinguishing characteristic.

Hila

Theses are composed of:

o Lymph nodes

o Pulmonary arteries and themain branches

o Upper lobar pulmonary veins and

0 The majorbronchi

The lower lobe pulmonary veins do not cross the hila in their course to left atrium and hence do not contribt
to hilar shadow.

Mediastinal outline

1 The SVC and innominate vessels form tigiat superior mediastinal shadow; a dilated aorta may contribute
to this border.

1 The SVC and the right atrium usually form the right inferior mediastinal i.e. the right heart border.

1 On left side the superior mediastinal border is less sharp and formtn Isybclavian artery above the
aortic knuckle.

1 The main pulmonary artery (pulmonary conus) and the left ventricle form the left inferior mediastinal i.€
the left heart border.

1 The area between the main pulmonary artery and the left ventricle is octypsettiitional structures if
they are slightly enlarged, namely left atrial appendage and the right ventricular outflow tract.

Trachea

1 Trachea is a straight tube which starts at C6 vertebral level as continuation of larynx, passes downward :
backward m the midline and ends at carina, i.e.] T8 vertebral level which also corresponds to sternal
angle of Luis, by dividing into right and left bronchi.

9 Tracheal length isi® cm.

1 The upper limits of normal for its coronal and sagittal diameters in dugiéaonchest radiograph are 21
and 23 mm, respectively, for women, and 25 and 27 for men.

1 Normalsubcarinal angles 60 75°

1 In children, the angles of division symmetrical, but in adults the right main stem bronchus has a steer
angle (46) than the lef(25°).

1 The carinal angle is widened in left atrial enlargement due to elevation of left main stem bronchus.

1 It starts at the level of C6 vertebra and ends at T4, havidagm length.

1 It divides at carina into two main bronchi.
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9 Tracheal bifurcation isdown as known as carina. It is not visible on lateral view. It is seen well on left
anterior oblique view.

1. Detection of free intraperitoneal air Lateral decubitus abdominal film
2. Causes of elevated hemidiaphragm 9 Pulmonary collapse
9 Phrenic nerveparalysis
1 Intestinal distension
1 Abdominal organomegaly
(Hepatomegaly, Splenomegaly)
9 Abdominal mass (subphrenic absces:
tumor)
1 Eventration of diaphragm Scoliosis
3. A powerful tool in the detection and localization of : 0Sil houette signo
pulmonary disease
4, On lateral radiograph a pneumonia is confirmed b : O0Spine signbod
5. Expansive consolidation is most commonly ' Penumococcal and Klebsiella
associated with pneumoniae
1 Neoplasms
6. The commonest cause of air bronchogram Consolidation
7. Causes of acinapacifications i Transudate
1 Exudate
(e.g. pneumonia)
T Alveolar proteinosis
1 Extrinsic allergic alveolitis
fHemorrhage
1 Malignancy
9 Aspiration pneumonitis
8. OFinger in gloved appe Bronchiectasis due to AllergBronche
pulmonary Aspergillosis
9. The commonest benign chest wall tumor is Lipoma
10. To differentiate between pleural thickening and Decubitus film (Xray view of choice)
pleural effusion
11. Inter lobar fissure effusion are well visualized by Lateral view (Xray view)
12. For middle lobe collapse Lordotic view
13. For mediastinal structures High KVP technique
14. Presence of a cold thyroid nodule in a child |nd|cates high possibility of malignancy
15. Best view for small pneumothorax P-A viewon expiration (expiration
compresses lung parenchyma and
expands pleural space)
16. In suspected case of fractured ribs, view of choice is : Oblique view
17. Investigation of choice for demonstration of Fluoroscopy
movements of diaphragm
18. The main use ofT scan in the chest is Assessing mediastinal disease
Staging lung cancer
19. HRCT (High resolution CT) is invaluable in Interstitial pulmonary disease
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20. Ventilation/ Perfusion scanning done in Suspected pulmonary embolism
21. Ventilation scan done by Inhalation of radioactive xenon or
krypton
22. Perfusion scan done by Injecting IV Tc99 m labelled
macroaggregates
23. Pulmonary angiography is mainly used to confirm : Pulmonary embolus,-# fistula,
Pulmonary arteryhypoplasia.
24, Best investigation for Aortic dissection MRI
25. Myocardial infarction is best detected by using MTC pyrophosphate
26. Radiographic features of pulmonary embolism
(a) Without infarction
() We st er mairRedustionsf vgsoulatuidistal to obstructing embolus
(i) Fleischner sigh Dilatation of individual pulmonary artery due to peripheral embolus
(b) With infarction
Ha mpt o n & Bulmonam mfarct appearing as shallow hump shaped lesion with base at
surface.
27. Minimum quantity of pleural fluid required to be 250 ml
seen in erect PA view
28. Minimum quantity of pleural fluid seen in 50 ml
ultrasonography/ lateral film
29. Bronchography is largely replaced by Fibre optic bronchoscopy
30. Aorta is well shown on T1weighted spirecho imaging with
ECG gating
31. Aortic dissections are now usually described by Stan Ford classification
CHEST
1. A lateral decubitus x ray detects effusion only whei : 507 100 ml
amount of fluid is
2. Expiratory films are needed for better demonstratic : Foreign body, pneumothorax
3. Absence of thymic shadow on day 1 is abnormal
4, Commonest ectopic hormone produced by a thymc : ACTH
is
5. 307 40 % of patient with thymomas have myasthenia gravis, while 10% of patient with M. gravis
thymomas
6. Air bronchogram is seen in Non obstructive collapse
Lymphoma
PMF
Alveolar cell carcinoma
7. Right sided pleural effusions are due to Me i gyadsome
CCF
Ascites
Amoebic liver abscess
8. Left sided pleural effusions are due to Pancreatitis

Aortic rupture
Oesophageal rupture

@
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9. CT angiography is rapidly becoming the examination of choice in patients with suspected pulmc
embolus

10. Paradoxical movement is seen in : Diaphragmatic palsy

11. In a bronchopleural fistula, link to the pleural space is via the airways, in pneumothorax via the ¢

spaces (alveoli)

Silhouette sign is used mainly for localizing intrathoracic lesion.

Sign Lesion of
Obscured right heart border Right middle lobe (ant. Segment) lesion.
Obscured left heart border Lingular lobe / left lower lobe
Hemidiaphragm Relative lower lobe
Aortic knuckle Apico-posterior segment of left upper lobe
Ascending aorta Ant. Segment of right upper lobe
Descending aorta Sup. & posterobasal segment of left lower lobe

Hilum overlap sign
1 Differentiates b/w anterior mediastinal mass and cardiac enlargement/Pericardial effusion.
1 In ant. Mediastinal mass, mass will often overlaphe main pulmonary artery.

Cervicothoracic sigi

Used in localizing superior mediastinal lesion in CXR PA view
1 Ant. Mediastinal lesioni projects below the clavicle

1 Post. Mediastinal lesiori projects above the clavicle.

Hilar Shadowi
Formed by lower lobe branch of pulmonary a. + Upper lobe veins

KERLEY LINES

A Thin nonrbranching lines radiating from the
Line | hilum, 26 cm long. Thickened deep

S interlobular septa.

B Transverse ncebranching thin lines at the
Line | lung bases perpendicular to fileura, 13 cm
S long. Thickened interlobular septa.

C Subpleural lymphatics not seen on

lines | radiographs

STAPHYLOCOCCAL PNEUM ONIA

A Infection withS. aureuss most commonly seen in infancy or in older immunocompromised child.
A Most commonly seen imfancy or in older immunocompromised child.
A Pyoderma, caused by Staphylococcus can disseminate or be associated with lung infection.
A In acute phasg necrotic, cavitating pneumonias with associated pleaffakion.
A Often multifocal and bilateral

@
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A No lobarpredilection
A Bronchopneumonia
A Air bronchogram is unusual
A Characteristic Pneumatoceles (thin walled cavities secondary to localized pulmonary destruction)
A Even after clinical resolution of acute illnegbost cavities (Pneumatocele) may persist for months
radiograph.

Klebsiella Pneumonia

Causedbf¥r i edl ander 6s bacill us

Typically affects elderly debilitated men.

Usually causes lobar consolidation, more often right sided, and frequently upper lobar.

The volume of affected lung may be increased due to copious exudation of fluid pragipmati Bul gi n
fissureo or fABow fissureo sign

o Cavitation is also known.

PULMONARY TUBERCULOS IS

© O 0O

Mycobacterium tuberculosis infection

Primary TB: Secondary TB (Post primary T.B)

o0 Ghonds compl ex o Acinar consolidation

o Pleural/pericardial involvement o Tuberculoma (caseation)

0 Tuberculoma o Cavitation

0 Regional adenopathy o Endobronchial spread

o Milliary TB o Milliary TB

0 Extrapulmonary TB T Ghonos (pimary tocus of TB)A often
present in mid zone of lung, locate
peripherally in subpleural region and right si
is affected more than left. Associated hi
adenopathy common.

T Si monos A fduicguearly bacteremig
seeding may occur in lung apex.

T Puhl 6s Al the icanmoast site of
isolated lesion of chronic pulmonary TB
apex of the lung because the blood flow
sluggish at the apex and diffusion is poor.

T As hman 6 sA Ihfractavicellar lesion of
chronic pulmonary TB

Secondary/post
Primary primary
pulmonary TB |reactivation/reinfectio
n/adult TB
Inactive |Normal Normal radiograph
radiograph
Scarring (any site) | Scarring (restricted
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+ sequelae site) + sequelae
Calcification Calcification (nodes,
(nodes, lung) lung and pleura)

Active |Consolidation | Consolidation
(any site) (restricted ite)
Adenopathy + |Endobronchial
sequelae lesion+ sequelae
Effusion Effusion (pleural,
(pleural, pericardial)
pericardial)

Miliary TB Miliary TB
Other (e.g., Other (e.g., bone)
bone)

Indeterm | Tuberculoma | Tuberculoma

inate

activity

Restricted site = Apical and posterior segment of upper lobes and superior segment of lower lobes.

Characterization of mediastinal node in various diseases:

Mediastinal or hilar nodes enlargemen®>m in their short axis diameter is likely to be due to metastatic

carcinoma, malignant lymphoma, sarcoidosis, tuberculosis or fungal infection. Lesser degrees of enlargem

can be due to lymph node hyperplasia and pneumoconiosis (e.g., silicosisgpMademoderate mediastinal
adenopathy is frequent accompaniment of chronic diffuse lung disease and bronchiectasis.

o0 Sarcoidosis the hilar nodes are enlarged in almost all cases. The important diagnostic feature c
adenopathy in sarcoidosis is its symmetr

o Lymph node enlargement duernmalignant lymphoma and leukemiais bilateral but asymmetricahilar
node enlargement is rare without accompanying mediastinal node enlargement, posterior mediastinal no
are infrequently involved and paracardiac nodesrarely involved but become vital as sites of recurrent
disease.

o Lymph node enlargement due titberculosis or fungal infection may affect any of the nodal groups in
hila or mediastinum. Dense calcification is frequent both in nodes that stay enladyéd those that
shrink. A lowdensity centre with rirenhancement of the enlarged node is a useful pointer towards the
diagnosis of TB.

o A rare cause of strikingly uniform contrast enhancement (lymphnodes bloom out on ECCT) is
Castl emanédés di sease

o0 Sometines there is a ring of calcification at the periphery of Bodecalled'eggshell calcification'that is
a particular feature farcoidosis and silicosis

Mycobacterium avium intracellular complex (MAC) infection:
CXR

A Patchy unilateral/bilateralir-space consolidation

Small or nodular lesions

Bronchiectasis

A Cavitations (thick or thin walled)

A Middle lobe syndrome

A
A

Hydatid disease of lung
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Hydatid disease of lung is the most common site of secondary involvement in children.
Lower lobes affected i60% cases.
Calcification of cyst wall is very rare and seen only in 0.7% cases.

When in mediastinum, vertebral erosion in addition to rib erosion may occur with posterior mediastinut

being affected in 65% cases. May be complicated by bacterial infedtgrcgsdt ruptures.

Radiological signs:

0 Meniscus/double arch/moon/crescent sigdue to thin radiolucent crescent in uppermost part of cyst.

o Combo signdue to air fluid level inside endocyst and air between pericyst and endocyst.

o Collapsed membranes inside the cyst outlined by aircags;n@ r pent 6 si gn

o Completely collapsed crumpled cyst membrane floating on the cyst fluid produeest er L i
of Camalotte.

0 Cystin cyst sign

Allergic Bronchopulmonary Asperqillosis

Primary diagnostic criteria for ABPA:

1)
2)
3)
4)
5)
6)
7)
8)

Asthma (8496%) (Episodes of bronchospasm)

Roentgenographic transient or fixed pulmonary infiltrates

Test forAspergillus fumigatupositive (skin)

Eosinophilia (840%)

Precipitating antibodies taspergillusfumigatus(70%)

IgE in serum elevated

Central (perihilar) bronchiectasis (late manifestation that proves diagnosis)
Serum specific IgE and Ig&spergillus fumigatukevels elevated.

Secondary diagnostic criteria (less common):

1) Aspergillusfumigatusmycelia in sputum
2) Expectoration of brown sputum plugs (54%)
3) Arthus reaction té\spergillusantigen.
4) Fungal bal l with OaiAircrerseend ot shis chacterestit sof
aspergilloma.
1. Normal chest X ray in severe pneumonia can be Se : Neutropenic patients
in
2. Legionella pneumonia commonly has associated Pleural effusion
3. The characteristic features seen in Klebsiellaand Bulging fissures
Hemophilus infection
4, Pleural reaction is leasbmmonly seen in : Mycoplasma pneumonia
5. Empyema with sulphur discharging cutaneous sinus : Actinomyces
seenin
6. Organism responsible for post biopsy : Staph. aureus Clostridium perfringen
hydropenumothorax are Gram negative and anaerobic
organisms

©,
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.
27.

28.

29.

Cavitation, empyema and endobronchial spread of infection are seen in post primary TB
Lymphadenopathy is a feature of primary TB

Miliary TB is more common in post primary TB

The most common agent causing pulmonary infection in AIDS is bacterial

Commonest cause of lobar pneumonia : Strep. pneumoniae
Common causative agents of bronchopneumonia Staph. aureus

Gram negative organisms
Commonest cause of pneumonia with pneumatocel : Staph. aureus
formation
Commonest cause of pneumonia watkiging fissure Klebsiella pneumonia
Multiple small calcified nodules in B/L lung field is Histoplasmosis
seenin Chickenpox pneumonia

Miliary TB (Seldom)
Large air way obstruction can cause collapse (hypoinflation) emphysema (hyperinflation),
bronchiectasis and bronchocele formation

Over expanded left lower lobe seen lateral to the hil : Luft Sichel
in LUL collapse is called
The O6comet taild sign o: Bl esowski 0s syndr

Rounded atelectasis

In compensatory emphysema the expanded segments cloud normally on expiration while air tre
(i.e. no clouding on expiration) occurs in c/o obstructive emphysema

6Meni scus signd or AMon: Aspergillus fungus ball

commonly seen in

Post primary tuberculosis of lung has a predilection : Upper lobes & upper segments of
lower lobes

Commonest cause of visceral pleural calcification is : Tuberculosis

Ghonés complex refers t: Ghondés focus witt
lymphadenopathy

Ranke complex in tuberculosis refers to : Calcified hilar nodes

X-ray appearance of a solid mass within a cavity se : Aspergillosis

in : Blood clot in the cavity

Breaking down neoplasm
Complicated hydatid cyst

Water lily sign is found in che3t-ray in : Hydatid cyst

Radiologic signs in ruptured hydatid cyst

(@) Air fluid level

(b) Floating membrane/ watély / camalote sign

(c) Double wall sign

(d) Rising sun sign/ serpent signdry cyst with crumpled membrane

(e) Empty cyst sign  when contents are expectorated

Bilateral symmetrical perihilar opacities in HIV : PCP
patients
Bilateral upper lobe cysts in HIV patient : PCP in a prior prophylactic

administered aerosolized pentamidin
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30. Types of aspergillus infection in lung
(a) Aspergilloma
(b) Invasive aspergillosis
(c) Allergic bronchopulmonary aspergillosis
31. ORoundd pneumonia i s : Spherical pulmonary mass caused b
pneumonia, usually pneumococcus

CAUSES OF AIR BRONCHOGRAM

Common Rare
1. Pneumonic Lymphoma
consolidation
2. Pulmonary Sarcoidosis
edema
3. Hyaline Alveolar proteinosis
membrane Alveolar cell
disease carcinoma
ARDS

INTERSTITIAL LUNG DI SEASE / DIFFUSE LUNGDISEASE

Radiographic features of Bronchiectasis:

o 6Bunch of grapesd® appearance
o 6GI ofviendger ed® appearance

o 6Ringd shadows

o 6Tram track®d appearance

SILICOSIS

Silicosis occurs due to inhalation of SiO

CXR:

o Multiple small (miliary) nodules in mid and upper zones

o Enlargement of hilar nodes with peripheral eggshell calcification

o Presence afiodal calcification may allow differentiating it from CWP

o0 Aggregation of nodules with formation of larger conglomerate areas of progressive massive fibrosis
hallmark of complicated silicosis

0 Snowstorm appearan@a CXR is characteristic of it

Asbestoss

It is characterized by specific pleural and parenchymal changes (thoracic changes) and some extrathor:
changes.

Pleural changes:

1) Commonest radiological feature of asbestosxposure is the pleural plaque, which is weafined soft

€
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2)
3)
4)

tissue sheetriginating on the parietal pleural. The lesions are usually bilateral, lying in middle and lower
zones and over the diaphragm. When calcified they foholly leaf' pattern with sharp, often angulated
outlines.

Diffuse pleural thickening

Pleural &usions

Malignant mesothelioma

Pulmonary changes:

T
T

T
)l

The radiological features are similar to those of fibrosing alveolitis.

Pulmonary pseudotumor can be a feature, which characteristically shows distortion of pulmonar
vasculature producing a -aganth€ft tail 6 appear ance
6Comet taild appearance i s also seen in Round ¢
Extrathoracic changes Perit;neal mesothelioma and laryngeal carcinoma.

Caplan's syndrome

)l
)l

Pneumoconiosis with multiple lung nodules with rheumatoid arthritis in coalmine workers with the
rheumatoid disease constitute Caplan's syndrome.

Caplan's nodules, first described by Caplan in 1953, are pulmonary lesions most frequently in workers wi
cutaneous rheumatoid nodules but may precede the development of overt rheumatoid arthritis.
Radiologically they are smaller i(d cm) and better defed. Crops of lesions tend to appear; they
frequently occur in periphery of the lung and can involve any lobe.

Radiographic appearances of silicosis include multiple small nodules seen predominantly in middle ar
upper zones (miliary nodular opacities)nlasgement of the hilar lymph nodes witihe g g s h e |
calcifications and Caplan nodules.

Wegener s granul omat osi s

0 Mean age of set is approximately 40 years.

o It is characterized by granulomatous vasculitis of upper and lower respiratory tra@@48%atients) with
glomerulonephritis (77% cases).

o Characteristic cavitating lung nodules of varying size (mm to cm) occur without zonal predilection.

o Themajorityof patients with Wegenero6s granul omatosi s
mm to several cm and have no zonal predilection.

o On CT, a feeding vessel leading to nodules and air bronchogram on it may be seen. Linear ban
spiculations andlpural tags may also be seen in the relation.

o Cavitation is characteristic of it.

o Consolidation and groundglass opacities are also recognized features.

Sjiogrends syndr ome

0 lItis chronic autoimmune inflammatory disease characterized by a triad of dty, ohgreyes and arthritis.

o It occurs (60%) in association with other collagen vascular disease, especially rheumatoid arthriti
however, in contrast to latter, there is marked female predominance of pulmonary manifestations.

o Interstitial fibrosis simir to Cryptogenic fibrosing alveolitis mainly affecting lower zones and occurrence
of lymphocytic interstitial pneumonitis is seen.

o Skin nodules are not seen.

Sarcoidosis

Staging of Sarcoidosis according to ités appeara

Stage I: Lymphadenopathy
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Stage II: Lymphadenopathy with parenchyma opacity
Stage lIl: Parenchymal opacity alone.
Lymphadenopathy

A 70-80% of patients show it.

A Bilateral, symmetrical hilar and paratracheal.

A Tracheobronchial and bronchopulmonary nodes also affected.

A AP windows nodenlargement also common.

A Only in 1-5% Lymphadenopathy is asymmetrical.

A 6Eggshel |l 6 calcification can occur .

A In 90% cases lymphadenopathy disappears witti@l onths.

Differential diagnosiso f A Eggs hel | nodal o calcification:

Common causes: Sarcoidosgicosis
Uncommon causes: Histoplasmosis, lymphoma (post irradiation), blastomycosis, amyloidosis.

HRCT features:

A 1-5mm nodules in perilymphatic fashion predominantly along bronchovascular bundles subpleurally.
Airspace consolidation

Airway wall thickening

Patchy groundjlass opacities

UZ, MZ fibrosis.

Pleural effusions and thickening are unusual. The prevalence of effusions in only about 2% and th
presence should raise doubts about diagnosis of Sarcoidosis.

A Bronchial stenosis and airflow obsttion can rarely occur.

In sarcoidosis granulomas in lung are without necrosis.

Causes of nonsarcoid granulomas, i.e., granulomas with necrotic area are:

> > > > >

o TB

Gumma

Cryptococcosis
Histoplasmosis
Coccidioidomycosis
Nocardiasis

Foreign body granulomas
Histiocytosis

Vasculitides

Chronic granulomatous disease
Extrinsic allergic alveolitis

O 0000000 O0Oo

1. Silicosis is due to the inhalation of small particles of Silicon dioxide

2. Linear diaphragmatic pleural calcification is a frequt : Asbestosis
finding in

3. All Pneumoconial disorders produce nodular shado : Asbestosigproduces linear shadows
except

4, Radiological feature similar to fibrosing alveolitis se : Pulmonary asbestosis
in
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5. Pulmonary findings in asbestosis
(a) Subpleural bands
(b) Progressive massive fibrosis
(c) Round atelectasis (pulmonary pseudotumour)
(d) Bronchial Ca.
6. ILO has given radiological classification for

7. Mendel sonos

syndr ome

8. Radiological findings in SLE in chest are
9. X ray picture in OFIi
10. Egg shell calcification seen in
Calcification in Lungs & Pleura
1 Calcification in | Pleural calcification
lungs

1 B/LInTB 1 Olid
1 BI/L Histoplasma empyema/hemothor;
1 BI/L coccidiomycosis X

1 Talc exposure

1 Asbestosis, silicosis

CAUSES OF HONEY COMB SHADOWS

Common

Rare

Similar
Appearanc
e

Histiocytosis
X

Tuberous sclerosis

Bronchiecta
Sis

Scleroderma

Amyloidosis

Rheumatoid

Gaucher 6s

Cystic

i s

br o:

Pnenumoconioses

Bilateral diffuse alveolar opacities
caused due to aspiratiasf acid gastric
contents after anaesthesia, alcohol
abuse, drug overdose, epilepsy

(a) Pulmonary fibrosis

(b) Air esophagogram

(c) Aspiration pneumonia

(d) Bronchiolar carcinoma

B/L Diffuse nodular or reticulonodular
shadows favouring lung bases,
Honeycombing appears later on in
advanced stage of disease

Silicosis
Sarcoidosis
Histoplasmosis
Blastomycosis
Scleroderma
Amyloidosis
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disease fibrosis
Fibrosing Neurofibromatosis
alveolitis
Pneumoconid Chronic interstitial
Sis pneumonia
Sarcoidosis | Lymphangiomyomal
0sis
NEOPLASMS
1. Lung is affected by disease at presentation in : 107 15 % cases of lymphoma
2. Parenchymal involvement is more common in ; Hodgkindés | ymphome
3. Pleural effusions in lymphoma are most commonly :  Adenopathy
secondary to
4. Lymphocytic interstitial pneumonia (LIP) is seen in : HIV
5. Lymphadenopathy with LIP is s/o lymphomatous change
6. Bronchial carcinoids more commonly cause : Cushi ng 0 stharscarpibid 0 me
syndrome (0 31%)
7. Bronchogenic carcinomas having less than@@le of contact with aorta are considered resectable
(the converse however is not true)
8. Pancoastds tumor is bes: MRI
9. Adeno and | ar gmanifes ds perigheral modure® ma 0 s
10. Small and squamous cell as are usually central, associated with cigarette smoking
11. Most frequent | ymph nod: Anterior mediastinal lymph nodes
disease
12. Most frequent type of lymphoma to affect the : Hodgkinds di sease
mediastinum
13. Positive O6sail signé i r: Thymicenlargement (this sigwavy
of border sign is also used to identify the
thymic shadow)s seen in normal infants
and children & helps to identify the
thymicborder)
14. Pop corn calcification in chest-bay is seen in : Hamartoma
15. Cannon Ball deposits in lungs is seen in ... Osteogenic Sarcoma
Seminoma of testis
Hypernephroma
16. 0Gol den S6 sign in x reé&: Mass causing lobar collapse which
fissure takes 6S60
mass should be suspected
17. Superior sulcus tumour is also known as X Pancoast tumour
18. Kaposi 6s sarcoma in | ur: HIV positive
19. Bronchial carcinoid secretes : ACTH
20. Carneyds triad consi st s Pulmonary chondromas
Extraadrenal paragangliomas
: Gastric epitheloid leiomyosarcomas
21. Tumours showing air bronchogram X Bronchoalveolar Ca
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22. Calcification pattern involved with benign lesion

23. Calcification if at all in malignant lesion

Lymphoma
Pseudolymphoma

Diffuse calcification in nodule
Central calcification

Laminar calcification
Popcorn calcification
Speculated with halo

24. Pancoastods tumors cause brachial neuropat h
25. Carcinoma lung presents most commonly as eftheumonia (clinical) or nodule (Radiological)
26. Pulmonary metastasis are multiple, > 1 cm, seen in lower lobes and better seen by high KV tect
27. Hemoptysis is a rare manifestation of pulmonary haemgerha
28. Lymphangiomas are most common in Upper anterior mediastinum
Metastasis in Lung
Hemorrhagi
L C lun
Calcifying lung Ca}/ltatlng +metas?asis
metastasis ung with il
metastasis :
defined
nodules
1 Breast 1 SqCC,
Sarcoma
1 Osteosarcoma/q 1 Colon 1. RCC
hondroma
1 Thyroid 2. Melanoma
(papillary)
f Mucinous adend { Transition | 3. Thyroid
Ca. + Lung al cell Ca
metastasis
following
RT/CT
1 Testicular, 1 Cx under
Ovarian CT
(Chemothera
py)
MEDIASTINUM

Pneumomediastinum

It is characterized by presence of gamidiastinal tissues outside the esophagus and tracheobronchial tree.

Signs of Pneumomediastinum on CXR include:

1. The
view).
2. ARi ng

ACont i

nuous

deasailped theapyesenae of gddiggnaphically visible mediastinal air
between the heart and the diaphragm. Thérapped in mediastinum posterior to pericardium (on frontal

ar ound aiasurtoending dntramedigstinal segment of right pulmonary artery (Lateral
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o0k w

view)

o 1 B 1 S 1 S 1

Tabul ar a airtadjacent tesmagrraartic branches.

St r e a kiy e df airénenediastinum.

Doubl e br on c blearadepictvomdf branchisliwal iy an air next to and within bronchus.

V. sign of N a-pléurlr sigm i® mediastina wit extanding laterally between mediastinal

pleura, lower thoraciaorta and diaphragm.

i

= =4 =

T

Spinnaker sai |l 0 igseenifthhidyemarecthe snadiastigal ag outiimes the thymus.
Oesophageal perforation is most common cause of pneumomediastinum.
Hammanos si gn ( melidigalasignofipmanomediastinum moded an auscultation.
In Pneumopericardium the air is limited to distribution of pericardial reflection and the thick shaggy
softtissue destiny of fibrous pericardium is separated by air from cardiac density.
Air-fluid level is sea in both pericardial effusion and pleural effusion.

Causes of solitary pulmonary nodule

Bronchial carcinoma Bronchocele

Bronchial carcinoid Fungal ball
Granuloma (Tuberculoma) Massive fibrosis
Hamartoma Bronchogenic cyst

Metastasis Sequestration

Abscess A-V malformation

Hydatid cyst Pulmonary infarct

Pulmonary hematoma Round atelectasis

* Thymoma is best demonstrated using : CT scan

COPD

1. Emphysema which cannot be recognized : Centrilobular emphysema
radiologically

2. Barrel Shaped Deformity of chest and flattened : Emphysema

3.

diaphragm are seen in
Uncomplicated acute or chronic bronchitis does not produce any radiological sings

PLEURAL DISEASES

Pleural effusion

1 A small amount of free fluid may be undetectable on an erect PA chest film, as it tends initially to
under the lower lobes of lung. Such small subpulmonary effusions can be demonstrated or
decubitus chest radiograph.

This view with affectd side dependent provides a sensitive means of detecting small quantities of
fluid (501 100 mL).

The posterior and then the lateral costophrenic angles become blunted as the amount of effusion
by which time a 208 500 mL effusion is presén

First 300 mL of pleural fluid collection is not visualized on PA view (collected in subpulmonic region
then spill into posterior costophrenic recess).

Lateral decubitus views may demonstrate small amount of pleural fluid (as small as 25 mL).
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Etiology of Pleural effusion
Causes of leftsided pleural effusion:

Causes of rightsided pleural effusion:

Spontaneous esophageal perforation

Dissecting aneurysm of aorta

Traumatic rupture of aorta distal to left subclavian artery
Transection of distal thoracic duct

Pancreatic and gastrneoplasm

Pancreatitis (left sided (68%), right sided (10%), and bilateral (22%))

Congestive heart failure
Transection of proximal thoracic duct

Loculated pleural effusion

)l
)l

Fissural interlobar loculation is seen particularly in heart failure and may produce ¢hiesiphantom
tumor/vanishing tumor.

On lateral view it is sharply marginated and biconvex and has a tail passing along fissure. A ¢
problem is to differenti@ encysted fluid in lower right oblique fissure from middle lobe collapse.

Extrapleural sign is positive i.e. the opacity is pleural based with obtuse angle between the media
and chest wall on PA CXR.

Pneumothorax

Spontaneoupneumothorax is most common, and it occurs most commonly dupttoe ofsubpleural blebs

CXR:

(0]

(0]
(0]
(0]

Tension pneumothorax

0]

(0]
(0]
(0]

1.
2.

3.

Sharp white visceral pleural line

Radiolucent pleural space devoid of lung markings
Underlying collapse of lung

A large pneumothorax may sometime leadctonplete relaxation and retraction of the lung, with S
mediastinal shift towards the normal side, which increases on inspiration.

Massive displacement of mediastinum

Kinking of the great vessels

Ipsilateral lung squashed agaittst mediastinum, or herniated across the midline
Depressed or inverted ipsilateral dome of diaphragm

Pneumothorax requiring emergency treatment : Tension pneumothorax
Diaphragmatic pleural calcification is virtually : Asbestosis
pathognomic of

Minimum quantity of fluid which can be seen on P/ : 250 ml.

view (erect)

Signs suggesting pneumothorax in supine film : Ipsilateral translucency

Deep sulcus laterally
Double diaphragm sign
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5. Mei g6bs syndrome consi st: Ascites
: Pleural effusion
A benign ovarian tumour
(Most commonly fibroma 80%)
Resolution of ascites and pleural
: effusion after removal of tumor
6. Fluid accumulation between the lung and visceral : Lamellar effusion
pleura, a finding in heart failure

7. Fissuralinterlobular loculation seen particularly in  : Phantom tumour
heart failure on lateral view

8. In opaque hemithorax the initial examination of : UST ultrasonography
choice

9. Split pleura sign is seen in : Empyema

Causes of unilateral hyperlucency

Normat Increased density of contralateral lung
Eg. pleural effusion
Thickening
Consolidation

Technical Rotation, Scoliosis

Soft tissue Mastectomy
Congenital absence of pectoralis major, poliomyelitis
Emphysema Compensatory lobar collapselobectomy

Obstructiveef or ei gn body, tumor, Mcleodds syndro
Bullous
Vascular Absent.hypoplastic pulmonary artery, obstructed pulmonary artery eg. by tumour, embolus

Mcl eodds syndr ome

Cavitating pulmonary lesions

Infections Staphylococcus, Klebsiella, TB, histoplasmosis, Amoebic, Hydatid, Paragonimiasis, Fungal.
Malignant Primary, Secondary, Lymphoma
Abscess: Blood borne, Aspiration

Pulmonary infarct

Pulmonary hematoma:

Pneumoconiosis: PMF, Caplan syndrome

Collagendiseases Rheumatoid nodul es, Wegener
Developmental Sequestered segment, Bronchogenic cyst, congenital cystic adenoid malformation
Sarcoidosis:  Bullae, Blebs, Pneumatocele, Traumatic

OTHERS

1. Tracheobronchomegaly is seen in : MounienKuhn syndrome
Ehler Danlos syndrome
Lung fibrosis
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11.

12.
13.

Flared, wide, gracile or ribbon like ribs are seen in

Tracheobronchomalacia is seen in

Hyperinflation is a common indirect sign of airway
disease
Secondary Spontaneous pneumothorax seen in

Kerl eyds B |l ines are
Best view to demonstrate small pleural effusions
Inversion of hemidiaphragm is sean

Most common content of diaphragmatic hernia in infa :

The glands involved in sarcoidosis are
Ribbon ribs are found in

Paradoxical movement of diaphragm in fluoroscopy :

seen in
Air Bronchogram is seen in

Most common site of sequestration in lung

Mismatching of V & Q Scan is virtually diagnostic of :

Prior Mechanical Ventilation

Prolonged intubation
Relapsing polychondritis
Diffuse tracheal disease
COPD

Histocytosis X
Lymphangioleiomyomatosis
Thickened interlobular septae
Lateral decubitus film

Tension pneumothorax

Bowel

Bilateral hilar and right para tracheal
Neurofibromatosis

Phrenic nerve palsy (this constitutes &
positive sniff test)

Pneumonic consolidation

Pulmonary oedema

Hyaline membrane disease (H.M.D.)
Bronchio alveolaccarcinoma (this
carcinoma presents as an area of
consolidation on

X-ray)

Lower lobes (particularly left lung)
Pulmonaryemboli

CAUSES OF SUPERIORMARGINAL RIB DEFECTS
SITES OF PORTA-SYSTEMIC ANASTOMOSES

Normal Isolated defects

Projected artifacts (due
to lordosis)

Neurological

Paralytic poliomyelitis
Quadriparesis

Collagen vascular
disease

Rheumatoid arthritis
SLE
Systemic sclerosis

Local pressure

Chest drainage tube
Osteochondroma
Neural tumor
Coarctation of aorta

Hyperparathyroidis
m
Miscellaneous

Osteogenesis imperfect
Marfands sy

Neurofibromatosis |
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Osteogenesisnperfecta

Mucopolysaccharidoses

Thalassaemia

Basal cell naevus syndrome

Sprengel 6s deform
CALCIFICATION ON THE CHEST RADIOGRAPH

Intrapulmonary Granuloma, infections: Tuberculosis, Histoplasmosis, Chickenpox,
Coccidioidomycosis, Actinomycosiblydatid cyst

Chronic abscess
Tumors
Metastases: Osteogenic sarcoma, Chondrosarcoma,
Cystadenocarcinoma
Arteriovenous malformation
Hamartoma, carcinoid
Hematoma
Infarct
Mitral valve disease
Broncholithrtuberculosis
Idiopathic
Rare
Metabolichypercalcemia
Silicosis, sarcoidosis
Rheumatoid arthritis
Amyloid
Osteopathia racemosa

Lymph nodes Tuberculosis
Histoplasmosis
Sarcoidosis

Silicosis

Lymphoma after irradiation

Pleural Tuberculosis
Asbestosis, talcosis
Old hemothoraxempyema

Mediastinal Cardiac
Valvular
Infarcted muscle
Tumors
Pericardial
Ventricular aneurysms
Vascular
Tumors

Pulmonary artery Pulmonary hypertension
Aneurysm
Thrombus
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Chest wall Costal cartilage

Bone tumors, callus

Breast: tumors, fat necrosis
Soft tissue: parasites, tumors, etc.

OTHER PATHOLOGIES

1.

10

11

12

13

14

The most common . Pleural effusion
manifestation of
Rheumatoid disease in
thorax
Scleroderma causes basal fibrosis associate:
with air esophagogram, calcinosis and
aspiration pneumonia
Lung di sease cause b
Pneumoconiosis causes little fibrosis, that ca
by silica causes significant fibrosis
Crocidolite produces more significant changes
the lungs than chrysolite
Holly leaf pleural plaque and diaphragmatic
calcification are typical of Asbestosis
Garl andds t: Sarcoidosis
in (A7 27 3 sign)
Bilateral hilar
and right
paratracheal;
adenopathy
Sarcoidosis is characterized by peribroncho
vascular nodules; consolidation with peripher
nodularity is called the sarcoid galaxy sign
Tuberous sclerosis causes lymphagio
leiomyomatosis in the lungs and is seen in
females of reproductive age group
Fractures of the®12 ribs indicates severe
trauma
Fractures of the lower ribs is associated with
splenic and renal injury
The XRC is (N) in 10 15% patients with
pulmonary thromboembolism
Aortic trauma is common at the isthmus (are
between left SCA and ligamentum arteriosun
and ascending aorta

Techno gas is . Carbon particles
labelled with
TC99th

In pulmonary : TcP®mand
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thromboembolism, V/Q Krypton
scanning in done using

15 Large speculated nodular masses (D cm)

are seenin

16 Presence of effusion with sarcoidosis is rare

should suggest another diagnosis

17 Eosinophilic granuloma affects lungs in male

smokers

18 Signsof pulmonary thrombo embolism includt

Westermarkés sign, F
Hamptonds hump and p

PAEDIATRIC CHEST

Transient tachypnea of the newbornTTN or neonatal wet Lung diseasg
1 Most common cause of respiratory distress in teemborn
1 CXR:

- Linear opacities

- Perivascular haze

- Thickened fissures

- Interlobular septal thickening (interstitial edema)
- Symmetric perihilar radiating congestion

- Mild hyperaeration

- Small amount of pleural fluid

Respiratory distress syndromegHyaline membrane disease/HMD)

o Predisposing factors: Prematurity, LSCS, diabetic mother.

M:F=1.8: 1.

CXR:

Di ffuse granularity of reticulogranul ar patte
Prominent airbronchogram

- Hypoaeration with volume loss

Bilateralsymmetrical distribution

1 1 O O

Pulmonary sequestration

T

= =4

Sequestrated lung idefined asiia congenit al mass of aberrant f
connection with the bronchial tree or with the pulmonary arteries.

It is usually locatedin one of the bsal segments of lower lobe. In 98% cases intralobar sequestration
involves medial parts of left lower lobe. 98% of extralobar sequestrations are left sided.

Two varietiesof pulmonary sequestration are known: Intra and Extralobar type.

Extralobar (ELS) A it is most common variety in neonates and infants, is located between the lower lob
and diaphragm, has its own pleural covering, and other anomalies are common (65%) in ELS (lik
pulmonary hypoplasia, horseshoe lung, CCAM, bronchogenic cysts, diaphradreatia and cardiac
anomalies).

Intralobar sequestration (ILS) A diagnosed after adolescence, contained within lung with no separate
pleural covering and is intimately connected to adjacent lung.

It is usually supplied by an anomalous artery arising fromaaand its venous drainage is via the azygos
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system, the pulmonary vein, or IVC. Hence angiographyseful for confirmation of the diagnosis

which shows one or more systemic vessel entering the mass, usually arising from aorta at or belc
diaphragm.

Bronchography shows normal bronchi draping around the sequestration.

The imaging modality of choice for pulmonary sequestration is ultrasonographyDoppler ultrasound
readily demonstrates the vascular connection to the sequestration.

Congenital diaphragmatic hernia

(0]

It is most common intrathoracic fetal anomaly due to absence of closure of pleuroperitoneal canal by 9
week of gestation

CXR:

- Bowel loops in chest.

- Contralateral mediastinal shift.

- Complete/partial absence of diaphragm.

- Absence of stomach/small bowel in abdomen.

The neonatal radiograph shows a left sided large intrathoracic mass of soft tissue density and the m
characteristic pattern of intrathoracic-ailed loops developing after several hours.

The differential diagnsis of other cystic appearing intrathoracic masses in newborn is lobar emphyseme
CALD, pulmonary sequestration, bronchogenic cyst etc.

The diagnosis is frequently now made prenatally at ANC USG or MRI and involves left pleuroperitonea
canal in 75% cases.

On USG, congenital diaphragmatic hernia can be detected as early as at 17th week of gestation.

Small intestine in 88%, stomach in 60%, colon in 56%, spleen in 45%, liver in 51% and kidney is in 229
chances of herniation into chest in Bochdalek hernia.

Mediastinal deviation is often seen first and isriest obvious USG sigrof CDH.

Absolute diagnostic ultrasonographic signs visualization of peristalsis in chest and paradoxical motion
of the abdominal contents on fetal inspiration.

Supportive signsnclude mediastinal shift, heart displaced to the side opposite to herniation with only
sometimes heart axis being changed, stomach in chest, abdominal circumference lower than fifth percen
for gestational age and polyhydramnios.

In Morgagni hernia, omentum and colon are the most frequent hernial contents. It is known to be
associated with trisomy syndromes.

Congenital cystic adenomatoid lung malformation (CCAM/CALD)

A

>

It is congenital cystic abnormality of lung characterized by a interlobar massoofj@ized pulmonary
tissue

Equal frequency in all lobes seen

Three types are known: microcystic, macrocystic and mixed type.
CXR:

- Unilateral expansile mass with welefined margins (80%)

- Multiple air/occasionally fluiefilled

- Compression of adjacent lung cysts

- Contralateral mediastinal shift (87%)

- Hypoplastic ipsilateral lung

- Proper position of abdominal viscera

- Spontaneous pneumothorax (late sign)



RADIOLOGY 2020

Macl eodds (Swyer James) Syndrome/e Unil ater al Hy p

o Obliterative Bronchiolitis resulting from childhood viral infection may occasionally affect one lung and
present in adult life as Swydames syndrome.

o CXR may show pulmonary hyperinflation, and decreased vascularity in unilateral lung field.

o HRCT is chaacterized by unilateral lung hypoattenuation, bronchiectasis, and air trapping.

Bronchogenic cysts and esophageal duplication cysts:

1 Bronchogenic cysts often narrow and displace the trachea and can catigedifening airway obstruction.
They are usually found beside the trachea or between the trachea and the esophagus.

1 An occasional clue to the diagnosis of brongldmonary foregu malformation is the presence of a

butterfly vertebra or some other spinal anomaly in the chest or lower neck.

Esophagography is sometimes able to demonstrate the intramural nature of esophageal duplications.

MR imaging shows these cysts well.

Esophagealduplication cyst is round or tubular lesion occurring in the lower posterior mediastinum,

which often distort esophagus but only rarely communicate with the esophageal lumen.

= =4 =

Foreign body aspiration

Y Due to straighter, broader and short right bronchuk whly 2% angle of bifurcation, foreign body
aspiration is common on right side.

1 Aspiration pneumonitis or aspiration of foreign badysupine positionusually affects posterior segment
of right upper lobe or the foreign body will be lodged into posterior segment bronchus of right upper lobe.

1 The foreign body aspirated in upright position will be lodged into superior or apical segment of right lowe
lobe (gravity dependent areas usually affected).

1 Specific affection almost invariably ipulmonary sequestrationincludes posterobasal segment of left

lower lobe.
1. Scimitar syndrome also known as Pulmonary ; Hypoplasia dinvolved lung
venolobar syndrome, hallmark feature
2. Multiple lung cysts in children are caused by : CLE
Pulmonary Interstitial emphysema
Sequestration
CDH
CCAM
3. An aberrant left main pulmonary artery arising from the right pulmonary artery is called as pulmo
artery sling and causesmpression of the right main bronchus
4, Thymic enlargement after a period of stress is called thymic rebound
5. The thymic signs include wave sign, notch sign and sail sign
6. Pneumatoceles occur in the resolving phase of a pneumonia and indicate resolution
7. Most common causes of focal, non inflammatory Inhaled foreign body
airway obstruction
8. In children an inhaled foreign body may go into either lung since angles are the same
9. Most frequently aspirated object : Non radioi opaque vegetable item sucl
as peanut
10.  Air trapping and mediastinal shift are seen best on expiratory films
11. 6Shaggy heartdé is cl ass: Pertusis

&
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(C) GENITOURINARY S YSTEM

(1) IMAGING TECHNIQUES

Importance findings on VU (intravenous urogram / excretory urography)

Indication

Finding

1. Hydronephrosis

Clubbing of calyces

2. Congenital
anomalies
- Horse shoe
kidney
- Ureterocele
- PKD
- Retrocaval
ureter
- Ectopic ureter

Flower vase appearance
Adder / cobra head
appearance

Spider leg appearance
Reverse 0J60
hydronephrosis
Dropping flower
appearance

3.RCC

Irregular filling defect;
spider leg appearance

Intravenous urography
The main current indications:
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For assessment of function of the kidney (although scintigrespimg best)
Persistent or frank hematuria

Renal and ureteric calculi (particularly prior to endourological procedures)
Ureteric fistula

Ureteric strictures

Complex urinary tract infection (especially tuberculosis)

Some urogenital congenital anomalies

O 0O O0OO0OO0OO0Oo

The sequence of taking film is:

1 Plain KUB film A Nephrographic phase and a 5 minutes after injection of corfragill-length 15
minutes filmA 30/45 minutes prone full length film and lastly the pasd film.

The stereotypical appearance of normaltVv

In first minute of IVU healthy kidneys show diffuse enhancement. This is referrechephsogram A of this

it takes 1220 s for contrast to reach renal arteries after its intravenous injegtiamd hence in first half
minute, contrast in vascular cpartment dominates and therefore the cortex is more enhanced than medull
and in 29 half minute, contrast escaped from vascular compartment reaches into extravascular compartme
undergoes glomerular filtration and enter renal tubule to and thus contrast increases in tubules causing n
diffuse enhancement of kidnegs Contrast begins appear in the calyces from around 1 minute and in good
guality films, the contrast may also be seen in collecting tubules as fine linear opacities running along medull:
pyramids toward calyces. This is referred topgelotubular stasis or medullary o pyramidal blush A
contrast in normal calyces will begin to drain immediately into pelvis and ureter. This phase is referred
pyelogramA with or without compression PCS distends and is visualized optimally aroub8l d#2nutesA
release of compressiotiavs transient visualization of ureters in more clear Wayladder filled well with
contrast is seen at 3 minutes and thgpost void film should be taken.

The main contraindications:

o Liver failure with renal failure

0 Myelomatosis

o0 Pregnancy

o Previoushistory of reaction to contrast

o Severally dehydrated patient

Modifications in IVU/IVP/ Excretory urography

1 Rapid sequence IVU:Done in patients with suspected renovascijgrertension Films taken at 1, 2 and
4 minutes after injection of contrast mediumaddition to the routine filming sequence.

1 Infusion urography: Done in patients witrcompromised renal function 40'50 grams of iodine (as
against 16 grams in usual procedure) is injected into3WDcc of glucose and given as infusion.

9 Diuretic urography: Done in patients withiPUJ obstruction. The patient is not dehydrated prior to
procedure. IV frusemide is injected immediately following contrast, which causes copious contras
secretion, thus dilating the renal pelvis to greater extentd@ambnstrating the pathology nicely.

1. Definitive diagnosis of patency of renal arteries : Contrast angiography

2. In Renal failure, normal kidney size suggests acute rather than chronic process

©,
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3.
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© N o o

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Chronic Renal Disease associated with normal kidi :

size are

Investigation of bladdér neck obstruction in male is :

done by

Investigation of choice after acute renal trauma is
Vesicaureteric reflux is best demonstrated by
The dye used for IVP

Isotopes used for scanning kidney

Rapid sequence IVP is done in

Cobra head or Adder head deformity is seen on IV :

Whitaker's test is done to know

Maximum dose of contrast medium administered i< :

Choke urethrogram is done for

Internal spermatic venography is an extremely
accurate method of demonstrating the location of

The most accurate methodrogasuring GFR is by

Renal scarring is best shown by DMSA scans

i. Polycystic kidney disease

ii. Amyloidosis

iii. Diabetes

iv. HIV associated. renal disease
Cystourethrography

CT
Micturating Cystogram
40 ml. Of Conray 420

Tc (99m) DMSA/DTPA
(DTPAT for GFR, DMSA for cortex)

RenovasculaHypertension
Ureterocele
Ureteropelvic junction obstruction.

600 mg of lodine/ kg body weight in a
well hydrated patient.

Demonstration of anatomy of urethral
stricture.

Undescended testis

99mTc DTPA

In pregnancy the ureter above the pelvic brim gets dilated, right more than left, this dilation pers

a month after delivery and predisposes to infection

Combined synchronous video cystometrography
(VCMG)

Initial Screening test for Renal artery Stenosis /
Ischemic Renal Disease

Most sensitive and specific test for diagnosis of RA :

Most definitive diagnostic procedure is

(2) INFECTIONS

Indications :

1) Symptoms of outflow obstruction in
men below 35 years

2) Urinary incontinence
< 35 years age

3) Possible outflow obstruction in
females

4) Problems following pelvic or plastic
surgery

5) Some neuropathic bladder problem

Doppler Ultrasonography
MRA

Contrast enhanced arteriography
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RENAL TB

Pathognomonic features of renal TB:

1)
2)
3)
4)
5)
6)

1.
2.
3

No gk

©

10.
11.

12.
13.

14.
15.
16.
17.
18.

Lobar caseation

Lobar calcification

Focal caliectasis

Hiked-up pelvis

Thimble bladder
Undermined ulcer in bladder

An IVP aids in diagnosief Genitourinary tuberculosis
A classical appearance in renal papillary necrosis
Failure of both kidneys to ascend from the pelvis i< :
referred to as

OWind in the sail appeec:
A calyceal cyst or bladder diverticulum requires for :
imaging

Mathe's sign is seen in

Single most important radiologictihdings of
schistosomiasis

Egg in cup appearance
Pancake kidney Under congenital

MCU T Under imaging
IVU 1 Under imaging

Perinephric abscess
Bladder wall calcification

Ring shadow around renal papilla is found in

Pencil like curvilinear calcification in bladder wall is :

seen in

Autonephrectomy occurs in
Xanthogranulomatous pyelwephritis is associated
with

Renal medullary necrosis
Biharziasis

Tuberculosis
Proteus infection with calculus disease

Lobar pattern and ureteric calcification are diagnostic of TB

Mnemonic to remember causes of papillary necros :

IS

(RAPID)

9 Renal vein thrombosis
1 Analgesic abuse

9 Diabetes Mellitus

1 Infant in shock

1 Pyelonephritis
Obstruction

Sickle cell disease
Ethanol

Scarred calculus, kinked up pelvis, thimble bladder and golf hole ureteric orifices are seenin TB

Saw toothed, beaded pipe stem ureter seen in

B

Reflux nephropathy causes maximum damage at the poles

As upmark kidney develops secondary to sterile reflux

In Schistosomiasis infection the bladder calcification occurs in the sub mucosa and does not intt

with bladder size and function

(3) CALCULI & OBSTRUCTIO N

1.

Anatomical causes of calculi are

Horseshoe kidney
Calyceal cysts
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.

27.

28.
29.

30.

Medullary sponge kidney
Ureterocele

Groundi glass appearance of a calculi is seenin Cystine stones

Cortical nephrocalcinosis is seen in : 1. Acute cortical necrosis
2. Nephrotic syndrome

The normal parenchymal thickness ranges from 2.5cm in the mid portidnGa@ at the poles

End stage obstructive atrophy features of IVU ; 0Soap bubble nepht
Shell or rim nephrogram
Accumulation of more than 1 litre of fluid in kidney 60Gi ant hydronephr

Investigation of choice in acute ureteric colic is spi@h enhanced CT

Rim sign, Ball sign and crescent sign are seen in renal obstruction

Yo i Yo peristalsis in seen in renal duplication

Most common cause of bladder outlet obstruction in infant male is PU valves, infant female is e
ureterocele

Congenit al bl adder diverticuli are called ¢
I ntra uterine obstruction of | ower urinary
High anerectal malformations are associated with fistulas with bladder

Fish hook appearance or J shaped wseie seenin BPH

Radiological female prostate on cystography is caused by hypertrophied levator ani muscle
Urethral and bladder trauma are associated with pelvic fractures

Swiss cheese nephrogram and spider leg appearance on IVU are sd&iDvith

Flower vase ureters with inversion of renal axis in seen in horse shoe kidney

Simple cysts show the beak sign

X-ray view to differentiate between Gallone and : Lateral view

Rt. Renal stone is

Commonest site of ureteric calculi : Ureterovesical junction

A persistent Nephrogram suggest : Ureteric obstruction

ORim signd Iin nephrogre: Severe hydronephrosis
Increasingly dense nephrogram is a sign of : Acute obstruction of urinary tract.
Most common cause of acute ureteral obstruction i : Impacted ureteric stone.
Localised edema causing rounded filling defect in 1 : EdlI i ngds siagn

bladder on contrast studies due to impacted calcul

in the UV junction is called as

Idiopathic retroperitoneal fibrosis is also called as Ormondbés di sease
Radiological picture is characteristic
with ureters pulled medially and
narrowed by focal extrinsic compressio
at L471 5 levels.

Uric acid stones are : Radiolucent

Magnesium ammonium phosphate are called as X Triple phosphate stone /
Struvite calculi

Persistence of radioactivity within a dilated system for more than 20 minutes after giving a diure

indicative of obstruction. Normally, washout occurs in < 10 minutes

(4) URINARY TRACT TUMORS

WILMS' TUMOR (Nephroblastomas)
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Wilms' tumor is the third most common malignancy in children following leukemia and brain tumors.

It is the most common pediatric abdominal and renal malignancy.

The mean age at presentation is 3 years; however, it tends to present at a younger age when bilater;
associated with syndromes.

The incidence is equal in males and females.

Radiological Features :

T
T
T

o

B oo~

12.
13.
14.
15.
16.
17.

18.

Plain radiographs Mass effect with displacement bbwel.

Excretory urography Distorted collecting system and evidence of obstruction

USG 1 Large mass of mixed echogenicity with hypoechoic areas that represent hemorrhage or necro:
Good for assessment of vascular extension into renal vein, IVC drctigim.

CT 1 Mass lesion less dense than normal parenchyma. Curvilinear or amorphous calcifications in 10% c
assess involvement of lymph nodes, contracted kidney, vasculature, local extension, distant metastasis.
MR1 7 Nonspecific decreased signalansity on T weighed images and increased signal intensity on T
weighted images. Excellent for assessing intravascular extension.

Angiographyi helps in delineation of vascular anatomy in the setting of bilateral tumors and propose:
segmental resections.

Renal cell cancer is also called

Bone metastases from renal cell carcinoma are
typically

Individuals with predisposition for developing renal :

cell carcinoma

Patient presents with repeated episodes of flushing :

hypertension and syncope while voiding likely
diagnosis

Multiple renal angiomyolipomas, with mental
retardation and skin lesion sei@n

Multiple small filling defects in the pelvis or ureter is se :

in

The commonest form of renal cystic disease is
Angiomyolipoma is best diagnosed by

The presence of fat inranal mass is suggestive of
Onion layer
suggestive of
O6Spdokvbeel 6
commonly seen with
6Stipple Signb
Beak sign in renal arteriogram is seen in

Pear shaped bladder is seen in radiology in
Commonest renal tumour in tuberous sclerosis

appearance on ultrasonography :
appearance «(:

on seaminr c:

Internists tumor, Gravity tumor or
hypernephroma
Lytic and highly vascular

Patients ordialysis
Von Hippel Lindau syndrome
Pheochromocytoma of bladder

Tuberous sclerosis
Malakoplakia

Simple renal cyst
CT scan
Angiomyolipoma
Angiomyolipoma

Oncocytoma

Transitional cell carcinoma
Renal cyst (s/o benign lesion)
Pelvic lipomatosis
Angiomyolipoma

Candida renal infection occurs most commonly as a fungal ball in diabetics
Central calcification in a renal mass is s/o malignancy, while peripheral calcification indicates a

lesion

Schistosomiasis and stone disease predispose to squamaasaetima

&
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19. Adenocarcinoma develops in urachal remnant, ectopia vesicae and secondary to cystitis gl
proliferans

(5) VASCULAR

Renal artery stenosis

1 Color Doppler evaluation of the main renal arteries has limited practical applications as a screenin
technique.

1 Conventional CT does not always show the renal arteries. However, the development of helical (spiral) CT an
now multidetector CT allows volumetric acquaiis to be obtained during and single breath hold respectively.

1 Radionuclide imaging: Although, IVP and renal scans have besandonedas screening tests for
renovascular hypertension due to their low sensitivity and specificity respectively, recepthpril
renography or captopril enhanced radionuclide renal st&ms been demonstrated to have a very high
sensitivity (91%) and specificity (93%) for diagnosing it. However, no anatomic detail other than renal siz
is provided by the captopril renogram.

1 Magnetic Resonance Angiography (MRAYf renal arteries motion Contrast and/or time of flight MRA
can be, used for detecting stenosis of renal artery. In screening for stenosis of the main renal arteries
differentiation from fibromuscular dysplasia, theeuof 3D CEMRA provides optimum method for its
detection and allows the demonstration of small accessory renal arteries and segmental branches. T
MRA with gadolinium enhancement (CEMRA) has a sensitivity of 100% and a specificity 97 @3for
detectian of proximal renal artery stenosis.

1 Angiography: A St ri ng of b e of BMDis clagsipaklyseeman angiography.

1. Dilated right ovarian vein pressing upon the ureter : Ovarian vein syndrome
causing pain is called the
2. Ureteral notching ifound in : Renal artery stenosis (due to collatel
formation)
3. Renal artery stenosis can now be treated by : Percutaneous dilatation with @runtzig
ballooni catheter
4, Renal scintigraphy in renovascular hypertension is : Captopril

enhanced by
(6) CONGENITAL

Multicystic dysplastic kidney (MCDK)

In MCDK there is no normal overall structural pattern to kidney with loss of lobular organization although
small islands of renal tissue are seen microscopically.

MCDK is nonfunctioning and characterized by an atretic ureter without increased incidence of VUR.

MCDK is usually unilateral and if bilateral, it is incompatible with life.
On US, seen as a small single cyst to large mass containing multiple cysergast kituated peripherally.

Medullary cystic disease or Nephronophthisiss salt wasting nephropathy causing CRF in adolescents and
young adults. Salt wasting, polyuria, hyposthenuria, polydipsia, severe anaemia, failure to thrive and grow
retardationare characteristic features. Bilateral normal or small kidneys with smooth contour and thin corte
are seen on USG with increased parenchymal echogenicity and loss of CM differentiation.
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Medullary cystic disease and Juvenile nephronopthisiare two diffeent terms for conditions, which differ
in inheritance but have similar renal morphology and are radiologically indistinguishable. Both present wit
slowly progressive renal failure. MCD is autosomal dominant disease and presents up to 4th decade.

USG rewal two normal sized kidneys with globally hypeflective appearance. Cysts are not a feature until
late in disease and are then typically corticomedullary.

IVU is of little help in diagnosis if it is suspected on US. The 9H%DMSA scan may even faib show the
kidney. Ultimate diagnosis can only be made by rectal biopsy.

Medullary sponge kidney:6 Bunch of f | ower sdé6 appearance i .e. th
from pyramids peripherally (Apapillary blusho in

Horseshoe kidneys

When the most medial subdivision of mesonephric bud meet and fuse and the ascent of the kidneys is arre
by the structures arising in the midline (inferior mesenteric artery), it results in a pair of ectopic kidneys that a
usually futsed at their lower poles, with their junction (isthmus) in front of theeltebra.

These kidneys are prone for infection, trauma and nephrolithiasis.

Ot her associations include anomalies of Gukitneys,CVS
Turner 6s sy nuhm@aeavadsyndrame.El | i s

IVU appearance is characteristic:

o Kidneys are low lying with their upper poles directing superolaterally

o0 Lower pole calyces on both sides being directed inferomedially towards the midline

o PCS poing anteriorly and rarely all or most of the calyces are reversed

o Ureters characteristically havaselkec ur ves (6fl ower vaseb6 ureters).

ADPKD

1 ltis a bilateral renal cystic disorder which becomes manifest frequently afte? teeadde of life.

1 Geneis located on chromosome number 16 (in 90% cases) and 4.

1 In ADPKD, there may be associated cysts in the liver (50% of cases), pancreas, spleen, lungs and te

Other associations are berry aneurysms (which may cause SAH and severe headache), cohacteton

valvular heart disease and colonic polyps. Congenital hepatic and periportal fibrosis is associated w

ARPKD.

IVU typically shows classical stretched appearance of calyces with some times spider leg appearance.

USG typically reveals multiple laiteral (often asymmetrical) nasommunicating cysts of varying sizes,

generally scattered throughout the cortex and medulla with normal intervening parenchyma and bilate

enlarged kidneys.

1 Ultrasound is 2nd most useful examination of urinary tract tteRfU in adult. When a renal mass/filling
defect is found at IVU then an USG examination will easily and rapidly differentiate a tumor from cyst ot
calculus (radiolucent).

1 Combining a IVU, with its ability to demonstrate the PC system in meticulous,detdilltrasound, which
will show abnormalities of renal outline, is probably the most efficient method of imaging the urinary tract
accurately.

= =4

1 CT is employed when urinary USG findings are inconclusive.

1. Adult polycystic kidney is associated with cysisi Liver, lung, kidney, pancreas & splee
Berry aneursyms are seen in 10%.

2. ASK UPMARK kidney is found in : Segmental renal dysplasia
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3. Potterds syndrome is ot: RenalFacial dysplasia

4, Potter facies is associated with : Bilateral renalagenesis (they cause
oligohydramnios which causes multiple
amputations & flat faciesalled
amniotic band syn

syndrome)
5. Bladder ears are found due to ; Transient hernia of bladder in normal
infants, common in males
6. Hydronephrosis andgbycystic kidneys are well : Ultrasound
demonstrated by
7. Spider leg calyces are seen in ; Polycystic kidney
8. Dromedary hump is a bulge in left kidney on its : Outer border, due to splenic impressio
9. Dwarf kidney is found in ; Simple renal hypoplasia
10. Spring onion appearance of ureter in excretory : Ureterocele
urogram is seen in
11. Posterior urethral valves are classified a
12. Inverse relationship between the site of insertion o : Weigerti Meyer law
the ureters and the position of renal segment they
drain in duplication is referred to as
13. Commonest cause of neonatal abdominal mass is : Hydronephrosis due to pelviureteri
junction obstruction
14. Prune belly syndrome consists of : Absent abdominal wall muscles
undescended testis Renal dysplasia w
grossly dilated collecting systemit is al
known as Eagle Barrette syndrome
15. Most common cause of unilateral large kidney is duplex system
16. Duplex systems obey the Weigdftyer law the opening of the upper kidney is infero medial to tht

lower kidney

(7) BLADDER AND URETHRA

Bladder diverticuli

These are focal herniationstbe urothelium and submucosa through weak sites in the bladder wall.

o Primary/ congenital/ idiopathic:

0 Secondary diverticuli: e.g. pseudodiverticuli due to bladder outlet obstruction having constricted neck ai
are usually multiple. They result mostly disechronic elevation in intravesical pressure and are frequently
encountered in male patients above 60 years age. In early stages, multiple small protrusions of the blac
lumen appear between the trabeculae, called sacculations. As they enlarge abhdbeyhecome defined
as diverticuli. When large, they may produce classical symptatoudfle micturition .

Ureterocele

Ureterocele is cystic ectasia of subepithelial segment of intravesical part of ureter. MCU in children witl

Ureterocele shows a roundedoval lucent defect near trigone which may however be effaced with increased

bladder distension and eversion may be seen during micturition.

IVU shows early filling of bulbous terminal uret€fcobra head" appearance and a radiolucent halo
(ureteral vall + adjacent bladder urothelium) givifigpring onion" appearance.

Posterior urethral valve
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Varying degree of chronic urethral obstruction due to fusion and prominence of plicae colliculi, norme
concentric folds of urethra.

Usually located in posterior urethra jaistal to the level verumontanum
It is the most common cause of severe obstructive uropathy in infants and children.
MCU is gold standard in diagnosis of PUV.

Prostate and Testes

Benign hypertrophy of prostate:

(0]
0]
(0]

O O O0Oo

0S1iked el ongated and compressed urethra

Smooth filling defect/ indentation in bladder floor

Periurethral and subvesical enlargement is very pronounced may produce rounded defect in floor mimicki
Foleyds ball oon.

Floor of bladder elevated andtriyg@ p us hed upwards, with distal ur
Trabeculations and distension of bladder

Bladder pseudodiverticuli and calculi

Bilateral hydronephrosis and hydroureter may occur.

Carcinoma Prostate :

© O O0OO0OOo

o

(0]

Most common noftutaneous cancar American Men

Life time risk of developing ca prostate is18% and increases with age

Location: Peripheral zone 70%, transition zone 20% and central 10%.

Spread hematogenous (bone osteoblastic metastalgisiphatic

Most important factor affectingrpgnosis/choice of treatment is presence or absence of extracapsula
extension.

TRUS is most widely used imaging modality for local staging.

3D MR spectroscopy (increased choline and decreased citrate levels) + Endorectal MR imaging incre
accuracy in dtecting and staging of local and extracapsular extension of prostate carcinoma.
Pathologically: adults (adenocarcinoma); Children (rhabdomyosarcoma)

(8) OTHERS

1.

©CoNoOrwWN

OPeilcihed or oOtr a: Acute cortical necrosis

appearance of kidney is seen in

Egg in a cup appearance : Papillary necrosis

Air pyelogram is seen in : EmphysematousPyelonephritis (Diabetes)
Most bladder ruptures are X Extra peritoneal

Intraperitoneal bladder ruptures is assomated with blow to distended bladder

Most commorabdominal mass is a neonate is a hydronephrotic kidney

Adrenal hemorrhage secondary to birth trauma occurs more on the right

True incontinence is caused by ectopic ureteric opening distal to external sphincter and VVF
Encephalocele, cardiac defectgnal : Meckel 6s syndr ome
cysts, polydactyly seen in
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10.

11.
feature of
12.
in
13.
seen after
14. Best radiological

Ultrasonographic appearance of Re :
transplant rejection is

Fir tree appearance of bladder is :
Fish hook appearance of uretersegn :

Tram track calcification in kidney i :

investigation fc :

rupture of urinary bladder after pelv

fracture is

RADIOPHARMACEUTICAL AGENTS FOR UROLOGIC DIAGNOSIS

Enlarged hypoechoic kidney

Neurogenic bladder

Prostatic enlargement.

Acute cortical necrosis

Cystogram

Radiation-
Absorbed Dose

Usual (Rads) from Usual Scintiphoto
Radiopharmaceuti | Dose Exposure Time and
Usual Doses ) . Use
cal (m Imaging Time Post
cl) Renal Whole LS
Body
9mTc-Fe ascorbate | 20,00 | 1.0 | 0.008 Serial: 4s, photos at | Localized in renal cortex by
DTPA 0 0-30 s; static: 24 min. | deposition and retention in
9®mTe photos at 30 min. renal tubular cells. Uptake is
glucoheptonate proportionate to regional
9®mTc renal blood flowRapid serial
methylsuccinate photos show renal blood floy
distribution
9mTc (SnyDTPA 20,00 | 0.1 |0.030 Serial:  or 2 min. Excreted solely by
0 photos at €20 min. or | glomerular filtration. Useful
longer. Also useful to | for function imaging, but
image blood flow corticaldefinition vs. back
ground less than with other
9MTc agents.
9¥MTc (SNyDTPA 1000 | 0.03 | 0.001 Static views during Direct radionuclide
(blad filling of bladder, 6s cystography to detect and
-der) images during voiding | measure reflux
Sodium 200 0.08 | 0.0042 2-10 min. photos Excreted by tubular function
iodohippurate?? 0 (assumes | (depending on renal | (like paraminehippurate);
normal function) 0.30 min. for | 70-80% extraction cause
clearance) | normal function to 22 | rapid clearance in normal
hours for poor function| tissue. Prolonged cortical
transit time occurs in
ischemic or other forms of
tubular damage with
increased water reabsorptiol
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Sodium 2000 | 0.01 | 0.005 Serial images for 30 | Excreted by tubular function
iodohippurate? min. or longer for poor| Same uses as &t hippurate
function
Sodium iothalamate| 50 Negl | 0.00015 Not useful for imaging | Glomerular filtration rate
125 i- measurement
gible
IMPORTANT CLUES
1. Investigation procedures inradiology
. . Modalities which do not procedure
lonizing Non-lonizing o
radiation
TCT T UV 1 USG
- X-ray ilnfrared radiat/|iMRI
(radiography)
i gray I Radiofrequency ablation

i b-ray (electrons)

T Microwave radiation

T Protons

I Fluoroscopy,
DSA

I SPECT , PET

T Nuclear scans

T Phototherapy for jaundice (visible
light)

Spect(Single proton emission computed tomograpt®ET and MR spectroscopy are some examples of

functional imaging techniques.

MRI uses magnetic field to construct images.

Computed tomography uses radiation for constructing images.
Ultrasound is not mutagenic.

Doppler :

1 Based on Doppler effect (change in the perceived frequency of sound emitted by a moving sour

measures bloodd). It provides both audio and video signals.

1 Types:

- Continuous waves

- Pulsed waves

1 In Doppler imaging colour displays direction of blood flow. It is
- Redi when direction of flow is towards the transducer.

- Bluer if flow is away from transducer.
- Intensity of colour represents velocity of blood flow, lighter shades represent higher velocity.

1 Used for
Arteri

al

stenosi s

veins to find perforator incompetence.

(e.

g. RAS,

taP, AV

fistul as
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Sone radiological procedures :

Thermography

1 IR rays are used and it reflects arterial blood supply

1 Used fori breast tumour, carotid insufficiency, placental localization.
Lymphangiography

1 Dye used is Methylene blue/lipoidal ultra fluid

1 X-ray appearanceof L~

o Foamy/soap bubble appearance ~  ------—---- Hodgkinds di sea
o Irregular filling defect - Sec. Metastatic LNpathy

o Marginal sun burstapp - Reticulum cell sarcoma

o Coarse nodular storage pattern ~ ---—-———- Lymphosarcoma

PET :
Positron emitting radio nuclides are used.: @forms O2 uptake C@i informs blood flow, 18 FDG
inform glucose utilization and is most frequently used moiety.

Indications :

i To distinguish radiation necrosis from recurrent glioblastoma

I To evaluate degeneration of brain tumor from low grade to high grade

I To evaluate potential for recurrence of meningiomas

T To assess tumor viability and monitor treatment response

T To differentiate benign from malignant pulmonary nodules

I To evaluate stagq) restaging, and response to therapy; local and distant metastasis; and response
treatment in patients with breast cancer

I For the diagnosis, staging and restaging of colorectal, esophageal, head and neck, breast and
cancers and lymphoma and melara.

I For restaging of recurrent or residual thyroid cancers, of follicular cell origin.

i In stroke PET is useful to differentiate viable from fwable tissue.

1 Renal tuberculosis early stage - IVP
1 Renal tuberculosis late stage - CT > IVP
1 AVN - MRI
1 Atypical cavernous hemangioma (mixed echogenicity)  MRI
1 Evaluation of breast implant - MRI
1 Chronic SAH - MRI
1 Acute SAH - (Non contract CT)
1 For staging pelvic malignancy - MRI
1 Posterior fossa tumour - MRI
1 Parameningeal rhdomyosarcoma - MRI
1 Acoustic vestibular neuroma - MRI
1 Bronchiectasis - HRCT
1 Solitary pulmonary nodule - CT
1 (CT helps differentiating malignant from benign by detecting calcification in benign)
1 Blunt abdominal trauma - CT Scan
1 Forlocalizing epileptogenic foci
1 a. Structural imaging - MRICT
1 b. Functional imaging
(done only when structural imaging fails) - PET, SPECT

@
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1 Aortic dissection, I0C MRI
1 Gold standard CT
1 Intraoperative monitoring - TEE
1 Cardiac tarponade, pericardial effusion 2-D ECHO
1 Cardiac valvular disease M. Mode ECHO
1 Anterior urethra is best visualized by - Retrograde
1 Posterior urethra best visualized by - MCU (Voiding cystogram)
1 For entire urinary tract in emergency - Non cantrast spiral CT (Helical CT)
1 Pheochromocytoma - T, weighted MRI > CT
1 Extra adrenal pheochromocytoma - 1311-MIBG Scan
1 Parathyroid adenoma - Tc -Th substraction scan
1 Neuroendocrinal tumours (NENT) - SRS
1 Except insulinoma for which - Endoscopic USG

View Used for

1 Lordotic For apex, Lingular lobe (rt middle lobe)

lung
1 Reverse lordoti¢ To detect interlobar effusion

1 Stryker |Recurrent subluxation/dislocation
shoulder
1 Lateral skull| For sella turcica

view

1 Silhoutte sign is used mainly for localizing intrathoracic lesion.

Sign Lesion of

Obscured right heal Right middle lobe (ant. segment) lesion
border

Obscured left heal Lingular lobe/left lower lobe

border

Relative lower lobe

Apico-posterior segment of left upper lobe
Ant. Segment of right upper lobe

Sup. And posterobasal segment of left loy
lobe

Hemidiaphragm
Aortic knuckle
Ascending aorta
Descending aorta

1 Hilum overlap sign :
- Differentiates between anterior mediastinal mass and cardiac enlargement/pericardial effusion.
- In ant. Mediastinal mass, mass will often overlap the main pulmonary artery.

1 Cervicothoracic sign :
Used in localizing superior mediastinal lesion in CXR Réw
Ant. Mediastinal lesion projects below the calvicle
Post. Mediastinal lesioh projects above the clavicle

1 Hilar shadow
Formed by lower lobe branch of pulmonary a + Upper lobe veins.

1 Respiratory system

1 Air bronchogram T ARDS, HMO.

@
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Bulls eyelesion

Bat wing or butterfly appearance
Popcorn calcification

Egg shell curvilinear calcification
Hyperlucent

Pneumatocele

Steeple sign

Shrinking lung syndrome
Vallecular sign

Sail sign

thumb sign

Water Lilly sign
Interlobar effusion

Apex, lingual view

Egg shell calcification

Kerley B. lines
Retrocardiac aifluid level

e R N N R I I I B B B R B I I I |

Renal system

Rim sign, Soap bubble appearance
Spider leg deformity

Flower vase kidney

Drooping flower app

Cobra head app.

Thimble bladder

Sandy patches

Golf hole ureter

= =4 4 4 4 -8 A A

T granuloma
T pulmonary edema.
T fibroadenoma.,.
T fat necrosis.
I emphysema, pneumothorax, Poland syndrome.

Crescent or meniscssgn (in febrile neutropenid@) Aspergillus
Minimal pleural effusiodateral decubitus view same side.

I Staphylococcus, Klebsiella.
T croup. .
T SLE.
T barium retention in & larynx.
T thymus.
T epiglottitis.
T hydatid disease.
T reverse lordotic view is best.
T lordotic view is best.
T silicosis (1st), peumoconiosis, TB.

Shaggy heart (loss of clearity), pleural plaques 1 asbestosis.
Grape cluster pattern, honey combing, signet ring appearance, tam tack appeBrancbiectasis

T pulmonary edema (pressure >16 cm)
T hiatus hernia.

T hydronephrosis.
T polycystic kidney.
T horse shoe kidney
T ectopic ureter.
T ureterocele
T TB bladder
I schistosomiasis
1 TB ureter

SOLVED MCQs

Which of the following imaging techniques gives maximum radiation exposure to the patient ?

(2) Chest Xray
3) CT scan

Ans. (3)

1. The mean effective dose is 4 mSv per bone scan, compared to 5.3 mSv per CT scan (

examinations).

(2) MRI
(4) Bone scan

2. The mean effective dose per bone scan is equivalent to 200 chagd. X

Ultrasound transducer is made up of :
(1) Lead zirconate titanate
3) Photostimulable phosphor

(Ref.Grainger Diagnostic Radiology" Edition, Pg. 187)

(2)  Lithium fluoride
(4) Silver bromide

@
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Ans. (1)

CurrentlyLead zirconate titanate (PZT), synthetc ceramicis the most widely used material in the
ultrasound sound transducers/probeplacing the firstly discovered Barium titanate. Although some
naturally occurring materials possess piezoelectric properties (e.g., quartz) but most crystals used
medical ultrasound are man made with artificial ones, known as Ferroelectrics.

(Ref.Chi st ensends PhYyEliion,£g9.820) Ra

@
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Not true regarding PET imaging :

(1) Needs parallel hole high energy lead collimators.

(2) Detects 511 KeV annihilation photons in coincidence.

(3) Most accurate notinvasive method of detectiagd evaluating most cancers.

4 A S6unique toold to study and qgioneohhtimah tissugshy s
and organs.

Ans. (1)

PET permits noninvasive in vivo examination of metabolism, blood flow, electrical activity, and
neurochemistry.

It uses the coincidence detection of paired 511KeV annihilation photons from positron emitting
radionuclides like carbefhl, nitrogenl3, oxygenrl5 and fluorinel8. The PET compounds are radio
labeled with positron emitting radionuclidesdanjected into patient. In the tissues, positron
annihilation reaction with an electron occur resulting in formation of annihilation photons, which are
emitted in diagonally exactly opposite directions; in turn detected by coincidence circuit through
simutaneously arriving detectors on opposite sides of p#ieectronic collimation occurs through
coincidence circuit, (thus, no need of lead collimators) hence better resolution and sensitivity than
SPECT.

(Ref. Grainger 6s '"TEdittog Rgp EL12)i ¢

Regarding radiological evaluation of Suspected Pulmonary Embolism, wrong is :

(1) A chest radiograph obtained the same day is essential for interpretation of the radionuclic
ventilation and perfusion scan. An upright radiograptrégerred.

(2)  An electrocardiogram with no evidence of left bundle branch block is not must before pulmonar
angiography.

(3) Spiral CT with intravenous contrast is investigation of choice to rule out large proximal
pulmonary artery thrombi.

(4)  Angiography is still preferred for small branch artery thrombi.

Ans.(2)

A chest radiograph obtained the same day is essential for interpretation of the radionuclide ventilati
and perfusion scan. An upright radiograph is preferred. An electrocardiogramongthidence of left
bundle branch block is required before pulmonary angiography. Spiral CT with intravenous contrast c:
be performed to rule out large proximal pulmonary artery thrombi. Angiography is still preferred for
medium and small branch arterydhibi.

(Ref. Diagnostic Radiology by Graingef? Edition, Pg. 526)

A 35 yr old nonsmoker presents with 2 episode of mild hemoptysis. There is no history of fever or an
constitutional symptoms. A plain-Ky of chest is found to be normal. Whiohe of the following
should be the next step in diagnostic evolution of this patient ?

(1) BAL (2) High-resolution computed tongoaphy

3) Contrastenhanced computed tography (4) Fiberoptic bronchoscopy

Ans. (4)
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Sputum cytology and bronchoscofiopsies or washings usually provide assessment of endobronchial
pathologies and the cell type of central tumors, if any, but peripheral tumors may require percutanec
biopsy.

In a 35 yr old norsmoker who is presenting with 2 episode of mild hemoptwsikput history of fever

or any constitutional symptoms, with plainr&y of chest normal the cause is likely to be Endobronchial
pathology, hence the next step in diagnostic evolution of this patient should be Fiberoptic bronchoscoy

( Ref . HainciplessobMedicne, B7th Edition, Vol. 2, Pg. 158895)

AGol den SO sign is seen in

(2) Right upper lobe collapse (2) Left upper lobe collapse
(3) Right middle lobe (4) Lower lobe collapse

Ans. (1)

Partial or complete loss of volume of aduis referred as collapse or atelectasis.
Gol den 6 8 right hdar/ogniral mass with upper lobe collapse seen as convexity at the media
aspect of pulled up major fissure.

(Ref. Sutton Radiology'"Edition, Pg. 175)
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10.

A child with acuterespiratory distress shows hyperinflation of unilateral lung in chestyXMost likely
cause for above presentation is :

(1)  Aspiration pneumonia (2) Congenital lobar emphysema
3) Foreign body aspiration (4) Staphylococcal bronchopneumonia
Ans. (3)
Radiological findings of foreign body inhalation
v v
Hyperinflation of Atelectasis (collapse) i.e. Pneumonia (5%)
affected lobe (50%) Radiopaque (45%)

(Ref. Grainger, % Edition, Pg. 519)

Investigation of choice fdoronchiectasis is :

(1) VP scan (2) High resolution computed tomography
3) MRI (4) Bronchography
Ans.(2)

Until recently bronchography was the definitive investigation for the diagnosis of bronchiectasis and fc

assessing the extent of the dseaHighi resolution CT is now widely preferred.
(Ref. David Sutton,"8Edition, Vol. 1, Pg. 342)

IVU features of Renovascular hypertension areEICEPT :
(1) Del ayeéedudwaoh ¢ ont(R)a sEkilingdefectin calyces
3) Ureteral kinking (4) Normal or small sized kidney.

Ans.(2)
Renovascular hypertension
It accounts for 4% of patients with hypertension.
IVU features:

o Delayed/absent nephrogram (due to feeble perfusion by collaterals)

o Normal or atrophic kidney without calyceal deforynir abnormality.

o Ureteral kinking, when retroperitoneal fibrosis/aberrant vessel is the cause.

o Rim nephrogram.

(Ref. Pocket RadiologistAbdomen 281)

Nonvisualisation of kidney in excretory urogram is seen in :

(1)  Amyloidosis (2) Renal vein thombosis
3) Hypoplasia (4) Duplication
Ans.(2)

1 Non-visualization of kidney excretory urogram is dué to

- Anatomical absence of kidney

- Non-functioning kidney

In duplication, there are two collecting systems seen in IVU.

In RVT & mild hydronephrosighere is poor or absent excretion of contrast in IVU.

In renal hypoplasia kidneys are of normal size, while in amyloidosis kidneys are enlarged.

= =4 A

@
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(Ref. Grainger & Allison Diagnostic Radiology" £dition, Pg. 1743)

My Notes 2
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(D) ABDOMINAL RADIOLOGY

SALIVARY GLAND

1. 6hot spotdé an area of i : Warthinds tumour
2. Salivary gland calculare common in : Submandibular gland
3. Tumors of salivary gland are best assessed by : Ctor mri
4, Commonest tumors of salivary gland are : Plemorphic adenoma (3/4)
5. Salivary gland tumor with prediliction for perineural : Mri
spread (like adenoidcystearcinoma) can be best
assessed by
OESOPHAGUS

Barium swallow study

)l
)l
)l

T

Barium studies are remain the primary imaging technique in suspected esophageal disorders, especiall
cases of dysphagia.

Barium studies are simple to perform, inexpensivelaghly sensitive.

Barium studies should precede endoscopy in high dysphagia when an unsuspected pharyngeal pouch
be readily entered and perforated with scope.

Also esophagoscopy is less good at identifying motility disorders.

Tracheoesophageal fistid

)l
)l
)l

Plain radiography may show air in esophagus and stomach (most common variety being upper end
esophagus, being blind, and lower end connected to trachea).

Contrast study of esophagusater soluble lowosmolarity nonionic iodinated contrast agent ideal)
confirms the diagnosis.

If simple swallow doesn't show the fistula, modification may be required in the form of contrast injectior
into NG tube with patient prone and as the tube (Rubber) is withdrawn the fistula is seen.

Esophageal varices

T

Varices are seen as serpiginousi(mlike) filling defects in the regular contour of esophagus in barium
studies.

Hiatus hernia

Examination of hiatal area requires the patient to be placed in prone/oblique position on a horizontal

table and given holus of barium to swallow so there is maximal distension of hiatal segment.
1 When looking for reflux during barium studies, the usual technique is to have the patient in a supir

horizontal position and then slowly to lift left side off the couch whileeging continuously.

1 CXR:

o Epiphrenic bulge

o0 4 longitudinal coarse thick gastric folds above gastroesophageal junction or in the suprahiatal pouch
o Distance between B ring and hiatal margin > 2 cm

o Peristaltic waves above hiatus

©
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Esophageal maotility disorders

a) Primary- Achalasia

Diffuse esophageal spasm
Presbyesophagus
Nutcracker esophagus
Achalasia

Congenital TO fistulae
Intestinal pseudoobstruction

b) Secondary Connective tissue disorders

T

Neuromuscular disease
Chemical/physical injuries
Metabolic and endocrine disorders

Esophageal manometry is considered the "gold standard" for the evaluation of esophageal motility.

Diffuse esophageal spasm

T

)l
)l
)l

Compartmentalization of esophagus by numerous tertantractions, i.e., episodes of pronounced
abnormal motility occurs without cause, causing severe chest pain.

The intermittent nature of the disorders makes it difficult to diagnose by Barium studies;

24 hours. Manometry is required.

The tertiary contracbns are non propulsive, uncoordinated and nonperistaltic and hence seen &
intermitted 'riggles' along the wall of esophagus, as multiple simultaneous contraction rings, or as
segmented Barium column producing a "corkscrew," "rosary bead," or "curppgaeance.

Achalasiacardia

1 It is a motility disorder of esophagus, probably due to degeneration of myenteric plexus ir
gastroesophageal junction region, resulting in failure of relaxation of the gastroesophageal junction.

1 Itis defined by thenanometric triad of aperistalsis of the esophageal body, incomplete, impaired relaxatior
of the LES to less than 50% of the basal LES pressure, and hypertension of the resting lower esophag
sphincter.

1 CXR may reveal absent fundic bubble, areas of aspiration pneumonitis in lung fields and mediafitihl air
level.

1 Earliest change seen @arium study is defective distal peristalsis associated with a slight narrowing at
G-E junction.

Features

1 Megaesopagus/sigmoid esophagus

1 "Bird beak" deformity

1 Absence of primary peristalsis below level of cricopharyngeus

1 Hurst phenomenon (temporary transit through cardia when hydrostatic pressure of barium column is abc
toxic LES pressure)

1 Vigorous achalasia (nunuars tertiary contractions in nondilated distal esophagus of early achalasia)

©
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Carcinoma oesophagus

1 Squamous cell carcinoma accounts for 95% of the malignant lesions of the esophagus.

1 Adenocarcinomas are far less common. The great preponderance of58@sty 86%) appears to arise
from the metaplastic columnar epithelium of the Barrett esophagus.

Radiological features:

0 Any stricture, mass lesion, ulcer, or mucosal irregularity of the esophagus must be viewed with suspicion
cancer. The classic radigic patterns of esophageal carcinoma are annular constrictive, polypoid,
infiltrative, and ulcerative.

The most frequent presentation, the annular carcinonfapmie core lesion,'has sharp overhanging

o

(0]
(0]

11.

12.

edges proximally and distally.

"Rattail" esophagusShouldering sign are other common features.
Role of CT in esophageal disease is mainly confinedteer staging
Endoscopic USG only overcomes limitation of CT in assessing esophagus.

A sliding hiatal hernia is distinguished from péra
oesophageal hernia
Plummeri Vinson syndrome

Worm like impressions on the barium in oesophag! :

is found in

AKI LLI AN& S D E HoashetkedrCitieo
transverse and oblique fibres of

Zenker 6s diverticulum
Commonest cause of traction diverticulum is
Investigation of choice for reflux esophagitis

Functionaldysphagia is particularly found in

Large hiatus hernia in chestRXay shows
Types of congenital diaphragmatic hernias

By position of the B ring

Also called as Patterson Kelly syndrom
Consists of iron deficiency anaemia
dysphagia, stomatitis, glossitis.
Associated with webs.

Premalignant for pharyngeal &
esophageal carcinomas.

Oesophageal varices

Inferior Constrictor of Pharynx

Pulsion diverticulum developing at
Killiands dehiscel
TB lymphadenopathy

Endoscopy

Young women

A soft tissue mass containing a fluid le

Bochdalek hernia posterolateral defect in diaphragm due to incomplete closure of pleuroperi

membrane.

Morgagni hernia Anterior defect due to incomplete attachment of diaphragm to sternum; comn

content is bowel.
ARAT TAILO
seenin

Esophageal varices in advanced state has

appear anRaes (:

Achalasia Cardia (also called bird beak

appearance.)

Worm eaten appearance

©
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13. Apple core appearance is seen in : Ca oesophagus
14. Oesophageal webs are best demonstrated by : Cine films or videswallows
15. Absence of normal gas bubble in the cardia of : Achalasia Cardia
stomach is a constant feature of
16. Small hiatus hernia can be demonstrated by positi : Trendelenberg
17. Corkscrew oesophagus is seen in : Oesophageal dyskinesia (diffuse
esophageal spasm)
18. Nutcracker esophagus ; Is a condition causing chest pain due t

pressure of primary peristaltic waves
exceeding 180 mm Hg. This can not be
diagnosed radiologically but is
manometric finding.

19. Commonest indication of )Ray ofoesophagus is : Dysphagia
20. For local staging of esophageal carcinoma : Endoscopic ultrasound
investigation of choice is
21. Post cricoid impression is located on the anterior wall of proximal oesophagus
22. Eventeration of left dome of diaphragm predispose : Volvulus.
23. Saintés triad includes hiatus hernia, gal/l
24. 60Birds Beakd appearance: Ca Esophagus

STOMACH, DUODENUM

Upper Gl Imaging (barium study)

Precaution:
1) Empty stomach via nasogastric tube before study
2) Remove contrast at end of study

Barium study features of CHPS

1) Elongation and narrowing of pyloric canal £cm length)

2) Passing of small barium streak through pyloric canal seensé&ring of barium known a$ring sign.

3) Crowding of muscle folds in pyloric canal knowndmible/triple track sign.

4) Transient triangular tedike cleft/niche in mid portion of pyloric canal with apex pointing inferiorly; seen
due to mucosal betging between 2 separated hypertrophied muscle bundles on greater curvature sic
within pyloric canal, known adiamond sign/twining recess

5) Outpouching along lesser curvature due to disruption of antral peristalsis, knpyiorasteat/teat sign

6) Mass impression upon antrum with streak of barium pointing toward pyloric channel, kndvaalas
sign/antral beaking.

7) Indentation of the base of duodenal bulb knownrabrella/kirkling/ mushroom sign.

8) Gastric hyperperistaltic waves knowncagerpillar sign.

9) Gastric distension with fluid.

Ultrasound (investigation of choice)
1) Target Sign: Hypoechoic ring and hypertrophied pyloric muscle around echogenic mucosa central

(transverse scan).
©
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2)

3)

4)
5)
6)

Elongated pyloric with thickened muscle
- Pyloric muscle wall thickness 25 mm

- Pyloric volume > 1.4 c#

- Pyloric length > 1.2 cm

- Pyloric transverse diameter-18 mm with pyloric channel closed.

Cervix sign (indentation of muscle mass on fluid filled antrum on longitudinal scan)

Antral nipple sign (redundant pyloric canal mucosa protruding into gastric antrum)
Exaggerated peristaltic waves
Delayed gastric emptying of fluid into duodenum and increased residue in stomach

Peptic ulcer disease

When erosions are over 5 mm in diameter, it is conventional that they be called ulcers.

Feature

s Benign ulcer Malignant ulcer

Locatio | Distal stomach and the Fundus and prox half of greate

n lesser curvature (distally) | Curvature.
(Posterior wall > Anterior
wall).

Ba 1.Round or oval, Irregular

Studies sometimes teadrop
(Enface) | like or with linear
(End on) | contour (collection of ba

on dependent wall).
Ring Shadow with
barium coating edge of
the ulcer crater (ulcer or]
nondependent wall or is
not filled with barium).
3.Radiating folds are
smooth and symmetrical
and continue to the edg
of ulcer crater.

In

profile beyond lumen of

1.6Ul cer Ni c h| Absent

stomach).

26 Hamptonds |[Carmanbés meni s
pencitthin line of
lucency seen crossing
the base othe ulcer due
to preserved gastric
mucosa with
undermining of more
vulnerable submucosa

(54)
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| virtually diagnostic. |

)

Pseudokidneyo sign

Pseudokidney Sign (sonographic mass of reniform appearance with a central hyperechoic regiotiesuby

a

> I I > > >

hyperechoic region) can be seen in following conditions:
Ca stomach
Ca colon
Intussusception
Inflammatory bowel disease
Necrotizing enterocolitis
Midgut volvulus
Sigmoid volvulus

Benign Vs malignant gastric ulcer

Benign Malignant
1 Age Young Old
group
1 On lesser Greater curvature
Locatio | curvature
n
1 Margins | 1 Heaped up, elevated, beaded
1 Base Smooth Shaggy, necrotic
1 Gastric | Radiate spoke¢ Do not reach the edge
mucosal fold | like
1 Sign Ulcer mound Ca r mananésaus sign
hampt on

Gastric carcinoma

Various types of gastric carcinoma:

arwnpE

=a

Early gastric cancer

Polypoid carcinoma

Ulcerating carcinoma with a mass
Ulcerating carcinoma presenting as an ulcer
Scirrhous carcinoma

By definition early gastric carcinomasare confined to the mucosa and the submucosa, irrespective of
whether or not regional lymph nodes are involved.

And by definition advanced carcinomas have spread beyond submucosa and have invaded the muscu
propria.
Most common benign tumor of stoota : Leiomyoma
OTrifoliate duodenumdé o: Scarring following chronic duodenal
ulcer
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8.

9.

10.
11.

12.
13.

14.

15.

16.

Multiple peptic ulcers are found in
Hypotonic duodenographyis usually used to
diagnose

Contrast used in Gastric or duodenal perforation
OLeather bottl ebd

Mostcommon cause of ndnobstructive gastric
dilatation

OPseipastdBi | | roth 16
Gastric carcinoma is staged by help of

Duodenal diverticula are usually found in
ACup and spill o

OFrost Bergosisfomndiart ed
Commonest cause of Linitis plastica sttomach

Double bubble sign in GIT is seen in
Menetrierodds disease is

Commonest causative agents of emphysematous
gastritis are

SMALL BOWEL

SMALL INTESTINAL

Small intestinal imaging

appear;

appe:

st omach:

Zollinger Ellison Syndrome
Carcinoma of Head dPancreas

Water soluble contrast media
Linitis plastica
Carcinoma
Corrosive gastritis
Crohnos
Tuberculosis
Syphilis
Eosinophilic gastritis
Lymphoma
Gastroparesis diabeticorum

di sease

= =4 =4 -8 48 -9 9

Crohnds di sease
CT Scan

2nd / 3rd part of duodenum

Volvulus of stomach. Some think it to t
a Normal type of stomach

Carcinoma of Head of Pancreas

Cai stomach

Duodenal atresia

Hypertrophy of gastric folds
Achlorhydria
Hypoproteinaemia

E. coli & Clostridium welchii

1 Barium studies of small intestine may be classified into indirect (e.g. Small bowel meal, Peror:

pneumocolon and Reflux examinations) and direct (e. g., Enteroclysis) techniques.

1 Enteroclysis (small bowel enema) gives the best mucosal details.

Malabsorption

There are 4 Radiologic groups of findings in Small Intestinal Malabsorption, related to alteration in:
1. Peristalsis A Variable peristalsis is hallmark with hypo and hypertonic segments, overall leading tc

increased transit time and segmentation of barium.
However transit time may be long/short/normal.
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Painless transient intussusception may be seen on fluoroscopy.
Caliber A Dilatation of segments of bowel coils in 80% cases (>3 cm).

Secretions A Increased secretions cause dilution of barium and later clumping, segmentation an
flocculation of barium.

Mucosa A Edematous mucosa with thickened valvulae commivee s gi vwhnege | 6 Copga
(colonization of jejunum), instead of their nor
disappear with thinning of bowel wall.

Obstruction of Feature
organ
Small bowel 1 Straight segments that a
central and lig

transversely (no gas i
colon i.e. colon cuoff

sign)
Jejunum 1 Valvulae conniventes
lleum 9 Featureless
Caecum 1 Rounded gas shadow

right iliac fossa

Large bowel 7 Haustral fold space
irregularly

Small intestine is differentiated fromlarge intestine byi

Small intestine Large intestine
Central location Peripheral
Valvulae conniventes Haustrations
Diameter 2.83 cm Diameter > 5cm

)l
T

= =4

Although Enteroclysis is more reliable in patients with partial, incomplete and intermittent abatr@X

is now recommended as the technique of choice for the investigation of suspected intestinal obstruction.
Small intestinal obstruction is differentiated from paralytic ileus on CT by demonstrathagsational

zone between dilated loops of smatitestine proximal to the site of obstruction and collapsed loops of
small intestine or colon distal to the site of obstruction.

USG may show dilated, fluitllled intestinal loops in abdomen, particularly in closed loop obstruction.
Barium study: Active pestalsis forms bulbous head of barium column in an attempt to overcome
obstructioni s n a k e h e a d pancibpriure appears ic alon after 12 hours.

Strangulating obstruction is a mechanical small bowel obstruction of two limbs of a loop by a band or
within a hernia, in such a way as to compromise the blood supply by compression of the mesenteric vesst
The closed loop may fill with fluid and be palpable. It may be visible on a radiograph as a soft tissue ma
or pseudotumor.

The strangulated loop ay contain gas, and arms of loop, separated only by the thickened intestinal walls

resembling a large coffdeean Coffee-bean sigr).
&
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1 If gangrene occurs, linear gas shadows are seen in the wall of small bowel.

Intussusception

1 Telescopdike invagination or prolapse of a segment of intestinal tract (intussusceptum = donor loop) intc
the lumen of the adjacent intestine (intussusipiens = receiving loop)

1 Radiological signs include

A. Plain film :
Target sign A soft tissue maswith concentric circular areas of lucency due to the mesenteric fat of
intussusceptum
Meniscus signA crescent of gas within colonic lumen that outlines apex of intussusceptum

B. Antegrade barium study:
"Coiled spring" appearance, "beaklike" abrupt narowing of barium column demonstrating a
central channel (Barium between the intussusception and surrounding colon produces-apooidgd
appearance).
Pincer sign

C. Barium enema
Meniscus signA convex intracolic mass
Coiled spring sign A edematous norcosal folds of returning limb of intussusceptum outlined by
barium within lumen of colon
Claw sign

D. USG (98 100% sensitive, 8800% specific)
"Crescent-in-d oughnut / Target/ Bul | 6 s Aegoecéntricsringsnof ( t
alternating hypoechoic and hyperechoic layers with central hyperechoic mesentery
"Pseudokidney/ Sandwich/ Hay fork/ Hamburger" sign (longitudinal scan)A Hypoechoic layers
in each side of echogenic centre of mesenteric fat
" Do u g hA seéena@fter successful reduction of intussusception

Barium enema features of lleocaecal tuberculosis:

1.

w N

Early involvement of the ileocaecal region manifesting as spasm and edema of the ileocaecal val
Thickening of the lips of the ileocaecallve and/or wide gaping of the valve with narrowing of the terminal
ileum ("Fleischner" or "inverted umbrella sign") are characteristic.

Fold thickening and contour irregularity of the terminal ileum, better appreciated on double contrast study.
Conical caecum’ oOArmpfut ed cshrenken mosize and pulled out of the iliac fossa due to
contraction and fibrosis of the mesocolon. The hepatic flexure may also be pulled down.

Loss of normal ileocaecal angle and dilated terminal ileum, appearing suspendedréwacted, fibrosed
caecum (goose neck deformityy).

Purse string stenosis localized stenosis opposite the ileocaecal valve with a rounded off smooth caecur
and a dilated terminal ileum.

Stierlin's sign" is a manifestation of acute inflammation supgosed on a chronically involved segment and is
characterized by lack of barium retention in the inflamed segments of the ileum, caecum and variable length of
ascending colon, with a normal configured column of barium on either side. It appearsrasvaqaf the
terminal ileum withrapid emptying into a shortened, rigid or obliterated caecum.

String sign" - persistent narrow stream of barium indicating stenosis.
Widening of IC angleis also a common feature.
i) Colon:
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0 Segmental colonic involvement
o Diffuse ulcerating colitis + pseudopolyps
0 Amputated/ Coned/ Contracted caecum
iii) Gastroduodenal:
o Simultaneous involvement of pylorus + duodemyniLinitus plastic' appearance.
o Linitus plastic may also be a featuregastric lymphoma and Scirrhous carcinoma, eosinophilic
gastritis

Small intestinal neoplasms

These include:

0 Lymphoma

0 Adenocarcinoma

o GIST (Gastrointestinal stromal tumor)

0 Secondaries

=

CT (IV + Oral cotrast) shows the extent of spread of the mass and egasitat of neoplastic involvement

like abdominal lymph nodes and solid organs, allowing accurate staging at a single examination.

1 X-ray signsof acute appendicitis are appendicolitii@6 mm), sentinel loop, widening and blurring of the
properitoneal fat lines, right lower quadrant haze due to fluid and edema, scoliosis concave to the rigl
mass indenting the caecum, blurring of right psoasleWw and gas in appendix (unreliable). Evidence of
appendicolith has high positive correlation with acute appendicitis.

1 Ultrasound and CT show a great potential to improve diagnostic accuracy in patients with suspectec
appendicitis.USG signsinclude a na-compressible, nonperistaltic, blighding tubular structure of
diameter 7 mm or greater, a appendicolith casting acoustic shadow, high echogenicity surrounding f
surrounding fluid or abscess, edema of caecal pole and maximaktprateness in RIFThe main
drawback of ultrasound is that, in most cases, a normal appendix is usually not visualized.
Nevertheless, USG can diagnose a number of conditions that mimic appendicitis clinically (e.g., ectop
pregnancy, ovarian cyst, etc.).

1 CT signs of appenditis include an appendix measuring greater than 6 mm in diameter, failure of the

appendix to fill with oral contrast medium or air up to its lip, an appendicolith, and enhancement of its wa

with IV contrast. Surrounding inflammatory changes includesiased fat attenuation, fluid, inflammatory
phlegmen, caecal thickening, abscess, extraluminal gas, and lymphadenopathy.
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9.

10.
11.

12.
13.

14.

15.

An O6arrowheadd sign consists of l umi nal contr e
origin of appendix, seen in 30éases. A normal appendix is visualized more frequently on CT, and this is
the key advantage of CT over USG. The sensitivity and specificity of CT is achieved up to 100% and 95
respectively in diagnosing appendicitis while that for ultrasound itii98%and 8% 98% respectively.

The 6String of beads si Small bowel obstruction

Wil kieds syndrome is al Superior mesentric artery compression
syndrome

Raspberry thorning of intestine is seen in Crohn'sdisease

Clumping of Barium (Flocculation) is found in Small intestine malabsorption

Claw sign in abdominal Xay is seen in Intussusception

OTriple Bubbled sign is: Jejunal atresia

0 St r i naf KaBtor ¢ fodnd in

Cr o hDnséase, TB

Other signs seen in lleocaecal junction tuberculosis : Inverted umbrella sign (broad base
triangular appearance of ileocaecal
valve with base towards caecum
Sterlinebs sign
barium in inflamed segment ikdum,
caecum and ascending colon)
String sign (persistent narrow stream o

barium indicating stenosis)

(1

Not e. Sterlinebs
al so seen in Crohl
Skip lesions are found in Crohnds Disease
O Rollreor ndé ul cers are fo Crohndéds Disease

The presence of more than 2 air fluid levels in bowel measuring more than 2.5 cm in diameter is
abnormal

Hereditary pancreatitis is Autosomal dominant

In generalized gaseous abdominal distention the left lateral decubitubeligsvto differentiate betwee
large bowel obstruction and paralytic ileus by evaluating gas in the rectum
Features of Crohnés disease causi

lymphadenopathy and bowel wall thickening.

Bariumsigns of Intussusceptions include claw sign and coiled spring appearance

ng bowel s

LARGE BOWEL

Hi rschsprungds

di sease

It is due to failure of caudal migration of neuroblasts in the developing bowel causing the distal large bow
from the point of neuronal arrest to the anus, aganglionic.

IMAGING FEATURES:
Abdominal radiograph:

(0]

(0]
(0]
(0]

Typically shows a low bowel obstruction commonly with colonic dilatation out of proportion to small
bowel.

Absence of rectal gas may be seen.

Pneumoperitonium may be seen in 5% cases.

Intraluminal small bowel calcifications (enteroliths) in long segniéesgase
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Watersoluble contrast medium/Barium enema:

0 Most vital film is a lateral view of the rectum during slow filling.

o Coneshapedtransition zone, abnormal i.e. reversal ofectosigmoid ratio (normal is 3) and
irregular/tertiary rectal contractions are diagnostic features.

o The radiological transition zone is commonly found distal to pathological zone.

Rectal biopsy: A section or full thicknessrectal biopsyis required for the definitive diagnosis of
Hirschsprung's disease.

Necrotizing enterocolitis (NEC)

Most common life threatening emergency of GIT in newborns

Preterm infants particularly susceptible (Greatest Risk Factor)

Etiology: Triad of intestinal ischemia, oral feedings and pathogenic organisms has been linked to NEC.

Persistent loop sign may be seen

Pneumatosis intestinals diagnosticof NEC (Most common in RLQ)

Gas in portal vein is sign of severéisease

Gross pneumoperitoneucan occur if perforation occurs

Post NEC strictures may occur, in splenic flexure in less severe cases

Risk of NEC is significantly low in infants on exclusive breastfeeding

Treatment includes Cessation of feeding, nasogastric decompression, IV fltiistianand removal of

umbilical catheter if any.

Ischemic colitis:

1 '"Thumbprinting' appearance of the submucosal thickening due to edema and hemorrhage with i
crescentic margins has been used to describe ischemic colitis, which can sometimesdut atefglain
radiographs but in most cases a barium enema is necessary, which is characterized by following features

Gross spasm of affected segment

Linear Ulcers

Mosaic pattern

‘Thumbprinting' appearance

o Funneling of the bowel the level of transitifvom abnormal to normal gut

Ischemic colitismost often affects splenic flexureand proximal descending colon.

It is of three typed, transient, stricturing, and gangrenous.

I v T D D D D

(0]
(0]
(0]
(0]

rohnés disease (regional il eitis)
Occurs any where along gut from mouth to anus
Terminal ileum is most commonly affected
Aphthoid/longitudinal/fissuring/rosthorn ulcers
Skip lesions
Transmural involvement (distinguishing feature)
Perianal fissure and fistulae
Noncaseating granulomas
Cobblestone mucosa
AString signoumedem&K ant or on Ba
Multiple strictures
Enteroenteric, enterovesical fistulae
Mesenteric inflammation, phlegmon, fibrofatty proliferation (Omega sign on Barium enema)

DD DD DD DD D) ==
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A Extracolonic manifestations and changes into carcinoma are less common as compare to UC

Ulcerative colitis

Inflammatory bowel disease.

Rectum is always involved.

Bloody diarrhea is the most common presentation.

Double Contrast Barium Enema (DCBE) is the radiological examination of choice to show disease extent a

severity

Instant enem@, In UC the large bowel is inflammed and contains no fecal matter, and hence enema study c:

be done without bowel preparation.

Acute changes:

1. Earliest radiological changen DCBE is blurring of mucosal lining and a fine mucosal granularity (enface)
due to edema.

Colorectal narrowing and incomplete filling due to spasm and irritability
Scalloping of the edges of colon, especially the sigmoid colon

Mucosal stipplig due to crypt abscesses (continuous; not transmural)
6Col l ar buttondé ulcers

Toxic megacolon

Pseudopolyps

hronic changes:
Shortening and narrowing of colon
6Lead piped col on
Loss of haustrations
Backwash ileitis
Thickened rectavalve
Widening of presacral space (normally 1.5 cmasatestebral level)
Benign stricture
. Carcinoma of colon/rectum
Diverticulosis of colon
A Barium Enema study may show:
1. AiSaawotho sign (crowding and thickening of hau
2. Bubblyappearance of air containing diverticulae.
3. En faceview may show circular line/ring shadow/meniscus with sharp outer edge and fuzzy/blurre

ONOOUTRARWNEPAONORAWN

innermarginoraflustbar i um | evel or barium pool and i s
hat sign a seen in polyps in oblique view.
Volvulus

1 Plain xray
ARCof f ee B esatnct Midligencease corresponding to mesenteric root in largely distended loog
(supine)
- Tyre tube appearance
- Omega sign Single, grossly dilated loop of colon arising ofipelvis or barium enema.
 On Barium enema
- Bird Beaks sign Tapered hook like end of barium colon
- Ace of spades
1 On CT scan
- Whirl signi tightly torsioned mesentery formed by twisted afferent and efferent loop

*%

Sigmoid Volvulus
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Plain radiograpltan clinch the diagnosis in many cases; however, in up tohindecases it is difficult to
differentiate a twisted sigmoid from a distended but-raiated sigmoid, or from more proximal colonic
distention, when Ba enema may be helpful.

The Plain radiogaphic features include:

1)
2)
3)
4)
5)
6)
7)
8)

9)

Inverted U shaped massively distended colonic loop.

Ahaustral margins

Liver overlap sign (ahaustral margin overlapping lower border of liver shadow)

Left flank overlap sign (ahaustral margin overlapping haustratededidescending colon)

Pelvic overlap sign (ahaustral margin overlapping the left side of pelvis)

D10 overlap sign (apex of volvulus lying very high in abdomen, abaydeel on left side)

Apex under left hemidiaphragm

Inferior convergence sign on left side of pelvis (inferiorly, where the two limbs of loop converge, three

white tines meet, representing the two outer walls and the contiguous inner walls of twisted loop).

Air fluid ratio greater than 2%.

1 Left flank overlap sign, Apex aboveiR) under the left dome of diaphragm and Inferior convergence
sign are highly specific (100%) and sensitive signs for sigmoid volvulus.

1 If there is doubt about diagnosis on plain abdominal radiograph, a contrast (éefepasteiror oblique
view is importantshould be done, features of which incli@é i r d o f (appoiet pfdorsi®ri ag n
smooth, curved, tapering of barium column is seen like a hooked leak), 'screw pattern' of mucosal fol
at the point of twist in chronic valilus, shouldering may be seen.

Carcinoma colon:

T

= =4 =

= =4

= =4

wN e

Four morphologic forms are known: concentric thickening (annular or tubular), cauliflower growth,
ulcerative lesion and stricturous form.

AAppl e cored app€acolenandBaenensa (aorkddoem.i cal of

Double Contrast Barium Enema is the radiological examination of choice to show disease extent and sever
Earliest radiological change in ulcerative colitis (UC) is blurring of mucosal lining and a fine granularity
when mucosa is seen enfaceedo edema.

Abnormal barium adherence to alter colonic mucus and flecks of barium adhere to superficial erosion.
Instant enemd&, In UC the large bowel is inflammed and contains no fecal matter, and hence enema stuc
can be done without bowel preparation.

TRUS is more sensitive for predicting perirectal infiltration and although capable of demonstrating sma
perirectal nodes, however, both CT and TRUS fail to distinguish between reactive and involved nodes.
CT gives clearer picture of pelvic sidewalls, amould be examination of choice for assessing large fixed
tumors (advance rectal malignancy).

TRUS preferred for smaller mobile lesions being considered for local resection.

MRI and transrectal ultrasound has overtaken CT for staging as it lags behibditinta visualize
muscularis propria. It is however unclear whether MRI or TRUS enjoy any advantage over one another
both are able to demonstrate the muscularis propria.

60% of carcinoma colon situated in : Sigmoid colon

Carcinoma is the mosbmmon cause of large bowel obstruction followed by diverticulitis

Sigmoid volvulus is generally seen in geriatric or mentally retarded patient with overloaded bowe
contents

Toxic Megacolon Is Diagnosed When Colon Diameter In More Than 5.5 Cm

Perfaation in UC usually occurs in the sigmoid colon
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12.

13.
14.
15.
16.

17.

18.
19.
20.
21.
22.

23.
24,
25.
26.

27.

An avascular area atSMA MA wat er

shed

in distal transyve

Free intraperitoneal gas is rarely seen in acutely perforated appendix

Commonest type ahtussusception is
Backwash ileitis is seen in

6Target signdé in intuss:

6Coi |l ed
due to

spring

Diverticula are found most often inMost common ¢ :

in upper Gl tract is duodenum

Only antimesenteric diverticulum is

Bird of prey sign is seen in GIT radiology in
Napkin ring defect in Xay is seen in

6l nvertogr amb and
radiograph is used to detect

Grape likeradioluscent clusters in-Kay of colon is :

appearan:

pr0|;

lleo colic

Ulcerative colitis

Two concentric circles of fat densi
lying to the right of the spine.
Intussusception

Sigmoid colon

Meckel 6s divertici
Sigmoid volvulus. (lle@ sigmoid knot)
Annular type of Ca colon

Imperforate anus

Pneumatosis coli

seen in

Pipe stem appearance of colon is seen in
Earliest Radiological change in ulcerative colitis
OAppl e c or e®arianpEneama is aeercire : Carcinoma colon

OThumb printingé of col Ischaemic colitis

Haustrations are always seen in ascending and proximal transverse colon. In the distal colon
produced by active peristalsis and may noalpeys seen.

Metaplastic polyps are seen in the rectum and have no malignant potential

Sessile polyps measuring > 1 cm have greater chance of malignancy than pedunculated polyps -
On doubl e contrast bari um MeniscuysignsMre geencirapolyps a

Ulcerative colitis
Fine serrated appearance of bowel wal

Hamart omatous polyps are seen in Juvenile
and Canada Cronkite syndrome
Adenomat ous polyps are seen in Gardner 6e0lisy

Imp. Barium Enema Findings

Indication
9 Ca colon

Finding
Irregular filling defect, apple
core deformity

Pulled up caecum, obtuse
ileocecal angle, filling
defect, incompetent ileocec;
valve

9 lleocecal TB

T UC Loss of haust
p i pappearance
1 Cr o h n 6 { String sign of Kantor
disease
1 Colonic Smooth regular filling defect
polyps

{ Hirschsprung| Narrow zone, zone of cone,
0s di s (dilated proximal segment

(62)
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{ Diverticulosis| 6 Saw ot hd app
of colon champagne glass sign

1 Ischemic Thumb-printing sign
colitis

1 Intussuscepti | Coiled spring appearance,
on Claw sign clinically

LIVER, SPLEEN

Simple hepatic cysts

1 They may occur in younger patients with polycystic liver disease, ADPKD an83%H Von Hippel
Lindau disease (usuallyl8).

1 It is usually single an echoic lesion with thin weétlefined wall, with out septae or debris in it with
posterior acoustic enhancement.

Cavernous hemangiomas of Liver

1 On USG these are typically small, less than 3 cm sized, well defined, and honuggand hyperechoic
lesions. Mixed echogenicity can, however, be a feature of atypical liver hemangioma.

1 Hemangiomas are characterized by very slow blood flow that won't routinely be detected byotther
duplex doppler. There are usually incidentdindings observed on routinely performed abdominal
sonograms and confirmation is costly and unnecessary. However, atypical pattern of hemangioma need:
additional imaging technique to confirm the suspicion of hemangioma.

1 If the lesion is greater than®cm in diameter, AC-99m RBC study with SPECTis recommended.

1 If the lesion is less than 2.5 cm in diameMRI is recommended.

1 Dynamictriple -phase contrast enhanced CT scawith delayed sectionsalthough can reliably diagnose
liver hemangioma and resently the investigation of choice.

1T CECT characteristically shows del ayed enhanceme

nodular densities of dilated vascular channels in the vicinity.

1 If the imaging investigation provides indetenaite results, either percutaneduiepsy (USG guided) or
follow-up at 3 to 6 months is recommended.

Hepatocellular carcinoma

91 Doppler study may distinguish tumor from thrombus as presence of arterial signals within the materi:
occluding a portal veimdicates the presence of tumor.

1 The most sensitive approach for this study is CT in HCTAP phase and biphasic examination.

1 The CT features of portal venous invasion by HCC include arterioportal fistula, periportal streaks of hig
attenuation, dilatationfo mai n port al vein and its branches
enhancement of the affected lobe (seen in HAP phase).

1 Invasion may also be caused by secondaries in liver also.

Liver Metastasis

1 CT angiography is most sensitive imagingdalty.
1 Exclusion criteria for metastasectomy:

1. Advanced stage of primary tumor

2. >4 metastases

2. Extra hepatic disease
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10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.
21.

22.

23.
24.

25.
26.

4. < 30% normal liver tissue/ function available after resection.

Most common benign tumor of liver ; Haemangioma

Reidel 6s | obe i s : Inferior tongue like extension fror
lateral margin of right lobe of liver foun
most commonly in women.

The main indication for percutaneous cholangiograj : Assessment of obstructive jaundice
is
Hepatic angiography is performealy percutaneou: : Coeliac axis
transfemoral catheterisation of
Bull's eye lesions in USG of liver is found in : Metastases
For PTC the prothrombin time should not be : 3 seconds more than control
Hepatic adenoma is associated with ; Oral contraceptives
Causes of calcified metastasis to liver are : Mucinous adeno carcinoma
: Osteogenic carcinoma
Chondrosarcoma

Teratocarcinoma
Neuroblastoma

99m Tc labeled denatured autologous red blood « : Accessorgpleen & splenosis.
are used to detect

The liver is divided into superior and inferior halves : Portal veins

the

Light bulb sign on MR is seen in hepatic hemangiomas. They show gradual centripetal enhance
delayed scans

Sequestration of platelets in a hepatic hemangi : Kasabach Merrit syndrome
causes the
Turtle shell like hepatic calcification is seen in : Schistosoma infection

Angio sarcoma of liver develops after exposure to Thorothrast, Arsenic, and polgleoiybl

Daughter cysts are seen in 50% of hepatic hydatid cysts and are pathognomic of hydatid disease
The uptake of #m labeled sulfur colloid by a hepatic lesion is s/o FNH (Focal Nodular Hyperplasi
Splenunculi are detected by uptake gl abel ed heat damaged RBC®H

Asplenia is associated with severe cyanotic congenital heart disease and bilateral right s
(lvermaar syndrome)

Polysplenia is associated with azygos continuation of IVC and bilateral left sidedness. (Abi
malformation)

Thorothrast exposure is associated with development of HCC, Angio sarcoma and cholangiocarc
Fibrolamellar carcinoma of liver occurs in the younger age group, affects both sexes equally, has
prognosis and does not cause elevatéeto protein levels

A central scar is seen in focal nodular hyperplasia and fibrolamellar carcinoma, the scar of tt
being calcified

Riglerds triad includes gall stone in smal./l
T labeled HIDA is investigationof choice in : Acute cholecystitis
diagnosis of

No biliary tree dilation may be seen in early obstructive jaundice
An impacted gall bladder neck calculus causing medial displacement and compression of the

hepatic duct symslroceal | ed Miri zzi 0s
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27. MRCP1T Magnetic resonance cholangio : Procedure of choice for visualization
pancreatography & ERCP the biliary tree

28. Focal nodular hyperplasia : Hot spot on technetium ScanBe

delineated by MRI

29. USG is the first diagnostic test to usepatients whose liver tests suggest cholestasis, to look fc
presence of a dilated intrahepatic or extra hepatic biliary tree or to identity gall stones.

30. USG is the first test ordered in patients suspecte : Budd Chiari Syndrome
having

31. Ultrasound is initial test to evaluate gallstone disease & procedure of choice

32. Frequency mostly employed for Doppler studies is : 37 6 MHz

33. Endoscopic Ultra sound provides most accurateoperative local staging of esophageal, pancreat
rectalmalignancies

GALL BLADDER & BILIA RY SYSTEM
Ultrasonography
1 Ultrasound (USG) is usual screening modality in the patients with obstructive jaundice. The principal rol

T

of USG is to differentiate obstructive from robstructive causes of cholestasis.

It is primary modality for examining the biliary tree also because of its ease of performance in multiple

planes (multiplanar scanning). It is the suitable modality in children or during pregnancy, because there

no radiation hazard. However USG is operatependent, stomach and bowel gas usually precludes a

complete ultrasound examination of pancreas, surgical dressing or wound or an abundance of subcutane

fat also preclude ultrasound examination in general and even mesenteric fat can be a difficulty fc

visualizing extrahepatic causes of obstruction.

Gallstone ileus- Radiological signs include:

a) Incomplete/complete small bowel obstruction

b) Gas in the gallbladder and in the biliary tree branching pattern with gas being more prominer
centrally.

c) Abnormal location of a gallstone

d) Change in the position of a gallstone

e) Relatively large fluid:gas ratio in distended loops.

Other causes of pneumobilia (gas in the biliary tree) are:

a)
b)
c)
d)
e)
)

g)
T

Physiological, due to lax sphincter

Gallstone fistula

Malignant fistula

Perforated peptic ulcer into bile duct

Cholangitis (emphysematous)

Endoscopic sphincterotomy or following biliary surgery

Techniques like percutaneous or endoscopic cholangiography

One of the rare complications of cholelith@gs Choleystoenteric fistula, which leads to gas in biliary tree
(pneumobilia).

Acute cholecystitis

T

T
1

Ultrasound is widely used for diagnosing acute cholecystitis with features including thickened wall
associated gallstone, pericholecystic collection and distended GB.

Contrast examinations like OCG have now been superseded by scintigraphy (HIDABADR).

Scintigraphy using 99+ic labeled derivatives of imidoacetic acid (HIDA and PIPIDA) is a simple and
highly accurate method for diagnosing it and has a specificity approaching 100%. The scan is positive wh
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there is no visualization of GB but promyisualization of the bile duct and duodenum occurs with a
blocked duct.

Stricture in bile duct:

1 Trauma (post surgery), pyogenic or parasitic cholangitis, and sclerosing cholangitis in association wi
inflammatory bowel disease are the most common causes of biliary strictBoss. surgery
(cholecystectomy) is the most common cause

1 Acute cholangis is typically found in patients with obstruction or stone disease. -Gegjative organisms,

(E. coli is most common) are often responsible. The disease can become quite severe and life threater
requiring immediate relief of the obstructiaa well asantibiotic therapy.

EHBA

1 Phenobarbital augmented cholescintingraphy i9%@ sensitive, G®4% specific and 0% accurate
for diagnosis of EHBA. It reveals no visualization of bowel on delayed images at 6 and 24 hrs. It i
impossible to differentiaté from neonatal hepatitis in absence of small bowel activity and requires liver
biopsy. Liver biopsy has 6@7% accuracy.

1 Percutaneous / endoscopic / intygerative cholangiography may be helpful but not gold standard.

Caroli 6s disease

1 Itis acommunicating cavernous ectasia of intrahepatic biliary ducts

1 It is a rare congenital, probably autosomal recessive disorder characterized by segmental sacct
intrahepatic ducts.

1 Multiple cystic structures converging toward porta hepatis communicatthgoilé ducts are characteristic
features.

1 Portal radicals completely surrounded by ciliated bile ducts, callézkasal dot sign' is diagnostic CT
feature.

1 However, cholangiography is most diagnostic, featuredsdrymental saccular/beaded appearance of
intrahepatic bile ducts extending to periphery of liver.

1 Itis equivalent to type V choledochal cyst.

1 It may present as part of syndrome with congenital hepatic fibrosis and autosomal recessive polycys
kidney disease.

1 Cholangiocarcinoma can developeiat

1 Watson Alagille syndrome is arteriohepatic dysplasia associated with abnormal facies, butterfly verteb
and pulmonic stenosis.

1 Ultrasound inCaroli's disease (type V choledochal cyst characterized by segmental nonobstructive
dilatation or ectasia ofHBRs) shows multiple low reflective cystic areas withcentral dot of high
reflection activity representing the portal vein branch surrounded by an ectatic bile duct.

1 Hepatic Iminodiacetic acid scan (HIDA scan) is a biliary scintigraphic scan.

Tc-99m aetanilide iminodiacetic acid analogs are HIDA agents and depending on their liphophilicity, there is
a tradeoff between renal excretion and hepatic uptake (HIDA is least lipophilic).

1.

Oral and intravenous cholecystography are unlikely : Obstructive Jaundice
presence of

©
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Multiple calculi in gall bladder form a sediment calle :

Gall stones in USG produce

Calcificationin the wall of diseased gall bladder give :

rise to
Cholangiocarcinoma usually presents with

In Tc 99,mHIDA Scan (iminodiacetic acid)

I. V. cholangiography is contraindicated when serur :

bilirubin level exceeds
Gall stones are accurately diagnosed by

Strawberry gall bladder refers to

OMi I ky Biled [/ SI

High density echoes and castoustic
shadows (structures behind them cann
be seen shadowing effect)

Porcelain Gall Bladder

Obstructive jaundice

Gall Bladder is visualized after 10 mins
Biliary Tract after 30min

Gut after 60 min

3mg%

Ultrasound

Cholesterosis




RADIOLOGY 2020

10.  Meniscus sign in PTC is seen in : Choledocholithiasis.
11. Gas bubbles in gall bladder wall is seen in CT scan : Emphysematous cholecystitis
12. HIDA SCAN is most valuable screening test for : Acute Cholecystitis
13. Beading, pruning and skip lesions are seen on ERC : Primary sclerosing cholangitis (P.S.C)
14. Choledochal cysts are classified according to : Todanis system
15. Causes of gas in the biliary tree : 9 Gallstone fistula
1 Percutaneous or endoscopic
cholangiography
1 Perforated gastric ulcer
16. Gas in portal vein : 1 Bowelinfraction

1 Acute bowel infection

1 Distention of stomach

1 During double contrast barium enernr
PANCREAS

Acute Pancreatitis
1 CECT is imaging modality of choice for diagnosis and staging (Balthazar CT Seleléty) of acute
pancreatitis.

Radiological features of pancreatitis and ca pancreas

Acute pancreatitis Chronic Pancreatic carcinoma
pancreatitis

ERCP| § Presence of calculi

1 Block, dilation and Beaded/string o] Double duct sign
beading of mair| pearl appearance
product

1 Cavities

{ Gassless abd cut o Chain of lake app |  Scrambled egg app.
sign sentinel loop

1 Rat tail stricture § Inverted 3 sign of Frostberg or wideni
of CBD of C-loop of duodenum (Antral pad sig
Rose thorn app)
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SCORING SYSTEM FOR SEVERITY OF ACUTE PAN CREATITIS BY CT
(CT severity Index/CTSI) is as follows:
(Balthazar grade)

CT features Sco
e
I. Grade
Normal gland 0

[ —

Focal / diffuse enlargement
Peripancreatic inflammat( 2
changes
Single Peripancreatic fl{ 3
collection
2 or more fluid collections| 4
abscess
Il. Necrosis
None
<33%
33-50%
> 50%

O |INIO

TOTAL CTSI (0 -10)
= BALTHAZAR GRADE (0 -4) + CT SCORING (0-6)

Sco | Morbi | Mort
re dity ality

0-3| 8% 3%

4-6 | 35% 6%
7- 92% 17%
10

1 Imaging of extrahepatic portion of biliary system is usually more successful with CT than with ultrasounc
because duodenal and colonic gas and mesenteric Ganatibute to the degradation of ultrasound image
of CBD.

1 CT plays arelatively minor role in evaluation of some conditions like biliary atresia and primary sclerosing
cholanagitis, in which radionuclide scan and MRCP/ERCP may be more helpful.

1 In chronic pancreatitis, atrophy of the gland with dilatation or multifocknosis of main pancreatic duct
and its lateral siddranches, intraductal filling defects representing protein plugs, areas of calcification anc
narrowing of intrapancreatic segment of the CBD are characteristic featar€sh@ i n of
appearance.

Radiographic features of :
Carcinoma head of pancreas include:
1 Hypotonic duodenogram, ultrasound
(transabdominal, endoscopic and laparoscopic), CT, MRI and ERCP may, under differen
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circumstances, each have a role in the diagnosis of ductal adenocardcmmaonest type of
pancreatic neoplasm).

1 Carcinoma of the head of pancreas frequently causes changes in the duodenal loop (reversed '3 sig
Frostburg) as seen on the duodenogram.

1 Transabdominal ultrasound is frequently the first imaging study caotiédn these patients as it is
inexpensive, widely available and highly accurate in differentiating obstructive frorobsdructive
causes of jaundice and even very small pancreatic tumors may be detected.

1 CECT is the most effective technique for thegtiasis and staging of potential theoretical advantages
over CT and promising results are now emerging.

1 ERCP demonstrates stricture and obstruction of pancreatic and common bile ducts and even direc
visualizes duodenum and ampulla of Vater and also alloological sampling.

1 CT with IV contrast (CECT) is the most sensitive and most widely used technique for diagnosis and stagil

of ca pancreas. Even small sized lesion, perivascular invasion, invasion of adjacent structures; lymph n

involved can be &gssed to greater extent.

1 ERCP is used in many cases as it has ability to visualize directly the duodenum and ampulla of Vater a
allow cytological sampling and access for stent insertion, but-kxtrmal structures are not assessed and it
is not sengive for Carcinoma Pancreas.

1 Angiography formerly flayed an important role, that too in assessment of vascular involvement but ha
been superseded by CT.

Periampullary carcinoma
Double duct signis dilatation of CBD and pancreatic duct (the CBD is dilated till the terminal end and the
main pancreatic duct is also dilated).
It can be seen in:
a. Ampullary tumor (Most common)
b. Other Periampullary tumors
c. Store impacted in ampulla of vertex
d. Papillary stenosis.
Ampullary carcinoma
1 Malignant epithelial neoplasm arising from ampulla of Vater
1 Patients presents with jaundice, abdominal pain and weight loss with typical history of passing silvery stoc
1 Classic imaging appearance:
0 Lobulated softissue mass arising from ampulla of Vater
o ADoubl e duct signdo with obstruction of Pancre

1 Endoscopic biopsy directs surgical procedure (ERCP)

1 Treatment: Local excision vs. Whipple operation.

1. CT is the best imaging study for initial evaluatioha suspected chronic pancreatic disorder and the
complication of acute & chronic pancreatitis

2. 60Scrambled eggd appear a: Carcinoma pancreas

3. Most widely used method for demonstration of : CT SCAN
pancreatic morphology

4, X-ray finding characteristic of chronic pancreatitis i< : Calcification in pancreatic region

5. The method of choice for investigation of obstructiv: : ERCP

D
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jaundice
6. Insulinomas can be localised by : Percutaneous venous sampling of sple
vein & its branches. Selective
angiography is also done
7. ERCP can be performed safely even if the ; Prolonged
prothrombin time is
8. 6Doubl e duct signd in E: Carcinoma pancreas
9. Gasless abdomen is seen in Acute pancreatitis.
10. Fattyreplacement of pancreas is seen in : Cystic fibrosis
11. Von Hippel Lindau disease is associated with : Pancreatic cysts, Islet cell tumors &
raised erythropoietin levels
12.  Acute massive bleeding in a patient with pancreatitis is due to a ruptured pseutgsm
ACUTE ABDOMEN
1. Elevation of one side of : Subphrenic Abscess
Diaphragm and
restricted movement is
found in
2. Volvulus of colon is Sigmoid colon
most commonly seen ir
3. Free gas under Lateral decubitus position/ erect. Minimum amount is
diaphragm is best 1 ml.
viewed by
4. A suspected patient of Crosstable lateral view (Supine) or left lateral decubitus figrpreferable
gas in peritoneal cavity
candt stanc
view canot
which other view is
advisable
5. In perforation of viscera : Gas under diaphragm
the cardinal radiologica
sign is
6. Il nverted i l: Volvulus
appearance of sigmoid
colon is found in
7. nCof f ee Dbeec: Intestinal obstruction with strangulation.
8. For minimalascites CT scan
investigation of choice
9. Increased T€°" pertechnate uptake is seen in

Meckel 6s diverticuld.

reflux esophagitis

Causes of pseudopneumoperitoneum :

Chiladiti syndrome (entrapment of colonic segment between liver & diaphragm)

Subdiaphragmatic fat

©
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Curvilinear pulmonary collapse

Uneven diaphragm

Distended viscus

Omental fat

Subphrenic abscess

Subpulmonary pneumothorax

Intramural gasn pneumatosis intestinalis

Apposition of gadistended loops mimicking the double wall sign

Signs of gallstone ileus :

Gas within the bile ducts &/or the gall bladder.
Complete/incomplete small bowel obstruction:
Abnormal location of gallstone
Changem position of gallstone

Signs of Acute Cholecystitis :

Gallstones seen in 20%

Duodenal ileus

lleus of hepatic flexure of colon

Right hypochondriac mass due to enlarged gallstones
Gas within the biliary system

Signs of Acute appendicitis :

© N O A

Appendicolith (0.51 cm)

Sentinel lood dilated atonic ileum containing a fluid level
Dilated caecum

Widening of the preperitoneal fat line

Blurring of the preperitoneal fat line

Right lower quadrant haze due to fluid & oedema
Scoliosisconcave to the right

Right lower quadrant mass indenting the caecum
Blurring of the right psoas outlingnreliable

Gas in the appendixrare, unreliable

Ectopic ACTH is produced by ; Thymic carcinoid
Small cell carcinoma of lung
Pheochromocytom
Medullary carcinoma of thyroid
Pituitary adenomas less than 10 mm are microadenomas, those greater than 10 mm are macro:
Craniopharyngioma is called 90% tumor : 90% are calcified
90% are cystic
90% show enhancement
Almost all thyroid cancers are cold off scanning
A rapidly growing cold nodule in Hashi mot o
The most common cause of hyperparathyroidism is a solitary adenoma
Hyperparathyroidism produces osseous, renal, pancgssiadc, intestinal and psychiatric complaint:

Thymic enlargement is known to occur in thyrotoxicosis
D,
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10.

11.
12.

13.
14.

15.

16.

15% of patients with Myasthenia have a thymoma whilé 36% of patients with thymoma have
Myasthenia
The gastrinoma triangle is bounded by CBDBystic duct union,
D271 D3 junction and junction between neck and body of pancreas
The most common site of extra adrenal paraganglionoma is organ of Zukerkandl
Pheochromocytoma is the 10% tumor (bilateral, familial, calcified, malignant,akieaal and in
children)
A fatty adrenal mass is s/o myelolipoma
Familial association of pheochromocytomas is see : Neurofibromatosis
Turnerdéds syndr ome
Von Hippel Lindau
MEN II
PCOD have multiple small cysts arranged at the periphery of a
(N) sized/ enlarged ovary called necklace or string of beads appearance
Varicoceles are left sided in 90% cases, bilateral in 10% cases and rarely unilateral on the right

(E) CARDIOVASCULAR SY STEM

IMAGING TECHNIQUES

=

10.
11.
12.

13.
14.

Seldinger technique is : Percutaneou#\rterial catheterisation
In 2 DE(Two dimensional echocardiographyjhe : 80 deg

ultrasound beam oscillate through an arc of

Perfusion scanning of myocardium mostly uses : Thallium 201

Right heart catheterisation is done througieia in : Femoral artery

arm or groin where as left heart catheterization is di

through

Infarct scanning of myocardium mostly uses : Tc (99m) pyrophosphate
The gold standard for assessment of myocardial FDGT PET

viability

Intra cardia@natomy in most neonates and children : 2 DE

with congenital heart lesions can be known from

Characterization of pericardial pathologies is best d : MRI

by

Ventricular wall motion studies can be performed b : MRI

using : Echocardiography
T%Mmacroaggregates of albumin (MAA) is used to deteick Rhunts

The gold standard for diagnosis of mitral stenosis 2 D echocardiography
Valvular regurgitation is diagnosed by : Doppler echocardiography
The velocity of the myocadium can beneasured by Tissue Doppler echocardiography
Valuable investigation in complex congenital heart MRI

diseases

©
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15.

16.

17.
18.

19.

CHAMBER ENLARGEMENT & PULMONARY CHANGES:

Examination of choice to show mass invading
pericardium or heart

Very sensitive methods for detection of coronary
arterycalcification

Detection of CAD by CT has :
Duplex Ultrasound is widely used to screen patients :
with suspected

Most accurate method for assessing abdominal noc :

1.

2.

Cardiothoracic ratio

Sign of selective left atrial enlargement causes

Left atrial enlargement with left atrial appendage
enlargement is diagnostic of

Kerley - B linesrepresent

In pulmonary venous hypertension the upper lobar
veins appar prominent due to

ABats wing shadowso

Most characteristic of pulmonary oedema are

MRI
CT

High sensitivity, low specificity
Internal carotid stenosis

CT Scan

In adult- 50%

In neonate 60%

Elevated left main bronchus
Splaying of carina

Double atrial shadow

Displaced descending aorta to left.
(Bed fordds sign)
Rheumatic mitral valve disease.

Thickened interlobular septa
Diversion of blood from lower to upper
zones

Occurs due to alveolar pulmonary
oedema with blurring and haziness of
central lung fields

Septal linesat@ angle( Ker | ey

CONGENITAL HEART DIS EASE

Increased pulmonary

Decreased pulmonary

perfusion perfusion
(Plethora) (Oligemia)
ASD (Primum and Tricuspid

secundum defect)

atresia/stenosis

Anomalous pulmonary
Venous connection

Ebsteinbds a

Membranous/ bulbar
VSD

Pulmonary infundibular/
valvular stenosis

PDA

Tetralogy of Fallot
(TOF)

Sinus venous defect

Pulmonary artery atresi:

Gerbode defect

Peripheral pulmonary
artery stenosis

DORV

Persistent truncus (type
V)

©
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Single ventricle Uncorrected
transposition with PVS

Aortopulmonary Eisenmenger reaction

window (lung periphery only

Persistent truncus

arteriosus

Coronary artery to right
heart fistula

TGA with ASD or VSD

Endocardial cushion

defect

ASD Hilar dance oriluoroscopy

VSD Shunt vascularity

TOF Heart size normal but marke
RVH
6Coeur en Sshdped
heart
Marked pulmonary oligemia

TGA O0Egug on sidebod
CXR

Co-arctation | LVH

of Notching of ribs inf. Surface {4
Aorta 8") usually B/L but U/L may be
seen in presubclavian type
Inverted 3 sign on Batudies

MS LAH, straightening of left hear
border

OAntl erdé or OM
Double atrial shadow on-¥ay

TAPVC

Non Cardiomegaly wittplethoric lung
obstructive fields

type ASnowman or f

appearance on-ray
Obstructive Normal sized heart and

type Ground glass appearance of lu
fields due to severe pulmona
HTN

Pericardial OLeat her bott

effusion heart

CXR features ASD

Thethree types ofASD include ostium secundum or fossa ovalis defect, sinus venosus defect, and endocardi

D
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cushion defects (ECD).

1 If the left to right shunt (ASD) produces a shunt ratio greater than 2:1, the heart is obviously enlarge
involving RA and RV.

1 There isno enlargement of the LA except in few cases of ECD or Lutembacher syndrome.

1 The heart in ASD is sometimes displaced to left.

1 The ascending aorta and its arch tend to appear smaller than normal, probably due to the rotation
ascending aorta by enlargedARand RV, causing saggital alignment of the aortic ai8mdll aortic
knuckle).

1 The central pulmonary arteries are enlarged and there is a variable degree of pulmonary pletho
depending on the size of shunt.

1 Septal lines (Kerley B lines) in a patient of ASD should always suggest an associated mitral valv
abnormality (ECD otutembacher syndrome.

T Tharedihilardanced si gn characterizes ASD on fluorosco

1 The"Gooseneck" deformity is seen in ASD on caroiangiography.

CXR features of VSD

Ventricular septal defect; VSD (muscular tyiyemaladie de Roger)

1 CXR in smaller VSDs can range from normal to mild or moderate cardiac enlargement with mild o
moderate plethora.

1 CXRin large VSDs show moderate cadenlargement with prominence of the main pulmonary artery, the
hilar pulmonary arteries, and the peripheral pulmonary arteries.

1 CXR in VSD with pulmonary arterial hypertension may be characterized by normal size and shape
cardiac silhouette and unrerkable central pulmonary arteries.

Tetralogy of Fallot (TOF)

1 At birth, heart shape is usually nonspecific but it may later become specific in about 25% patients with tt
classicCoeur-ensabot/Boots hapedd .si |l houette

T The cl asdiap e d!d® dubte aombination of a deeply concave pulmonary bay and elevation

from diaphragm of a slightly angular cardiac apex.

The peripheral vasculature will show oligemia proportionate to the degree of cyanosis.

A 'pink Fallot' will show plethora but the pubmary bay will remain hollow.

Ascending aorta is always enlarged and is typically prominent on pleay.X

In 25% cases the aortic arch is on right and the descending aorta crosses to left of spine in lower thorax.

The right ventricle most commonly beunes enlarged as a result of left ventricular enlargement.

Pentalogy of Fallotansists of Tetralogy of Fallot with ASD.

Total anomalous pulmonary venous connection /Drainage

= =4 =8 48 4 -9

TAPVC/TAPVD is anomalous connection between pulmonary veins and systemic veins secondary |
embryologic failure of common pulmonary vein to join the posterior wall of left atrium.

Anatomical classification

1. Supracardiac

2. Cardiac

3. Infracardiac

4. Mixed

O
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Classification based on obstructia

1. Obstructive: In obstructive TAPVC: Normal sized heart with pulmonary hyperemia (ground glass lungs)

2. NonT obstructive (commoner)

Total anomalous pulmonary venous connection (TAPVC)
1. Subdiaphragmati€Type lll, 12%p drainage into portal vein / IVC / ductus venosus/left gastric vein
Supradiaphragmatic

2.

i)

Supracardiac (Type |, 52%)drainage into left brachiocephalic / azygous / SVC

ii) Cardiac (Typdl, 12%)d drainage into coronary sinus/RA
Mixed radiographic features of TAPVC (esp. the supradiaphragmatic variety) include:

T
)l

)l
)l

Overall heart size notably normal.

Dilated SVC and left vertical vein givingFigure -of-8 or snowman" configuration of cardiac
silhouette

Pretracheal density on lateral film.

Increased pulmonary blood flow.

The most common cause of cyanosis at or shortly ¢ : Uncorrected TGA

birth

Indomethacin causes closure of ductus arteriogr®staglandin E checks this closure

A right sided aortic arch is seen in Truneuteriosus (40%), Tetralogy of Fallot (30%) and tricuspid
Atresia (10%)

Egg on side appearance is caused by uncorrected TGA

Tricuspid atresia is associated with a small right ventricle, concave pulmonary bay, enlarged left
and VSD

Tetralogy ofFallot causes cyanosis by age of 4 years while cyanosis at birth is due to TGA or tric
atresia

The association of oesophageal notching in TOF indicates severe pulmonary atresia; this is due
enlarged bronchial collaterals

Commonest finding in@arctation of aorta : Abnormal aortic arch
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PERICARDIUM

PERICARDIAL EFFUSION

0

g

CXR shows an abrupt increase in the dimension of the cardiac silhouette without specific chamb
enlargement and distinct heart borders suggest the diagnosis of pericardial effusion. Filling of retrosterr
space, effacement of the normal cardiac borderseldement of aflask' or ‘'water bottle’ cardiac
configuration and bilateral hilar overlay are the characteristic featuresefibardial fat pad signis
positive, when visualized in lateral view; on anterior pericardial stripe is thicker than 2 mmigphis s
diagnostic of pericardial thickening or fluid.
1 Echocardiography is most commonly used method for diagnosing pericardial effusions. Pericardial
effusion appears as a sonolucent layer in front of heart.
1 It may be unreliable in postoperative patients
Intrapericardial clot gives false negative results while epicardial fat simulates pericardial fluid.
1 Itis difficult in obese and emphysematous patients.

CT/MRI: Diagnosis of pericardial effusion can be confirmed by CT or MRI and these techniques are
superior to ECHO in detecting loculated pericardial effusions and pericardial thickening.

Malignant mesothelioma
Lateral view

The most common primary pericardial malignancy
Pericardial calcification in constrictive pericarditis is
bestseen in

Epicardial fat sign is found in :
Flask shaped cardiac configuration with pulmonary :
oligaemia is suggestive of

Pericardial calcification in constrictive pericarditis

Pericardial effusion
Pericardial effusion

Atrioventricular groove and
interventricular groove

Causes of Calcification in heart

(1) Pericardium - Infective, Traumatic
(2) Myocardium - Aneurysm, Infarct
Thrombus
(3) Endocardium - Endomyocardial fibrosis
(4) Coronary artery - Atheroma
Aneurysm
(5) valvecusp - Any valvular heart disease homografts.
(6) Valvulus annulus
(7) Tumour - Myxoma
(8) Leftatrium - Wall, clot
(9) Aorta - Wall, thrombus
(10) Pulmonary artery - Wall, thrombus
DISEASES
1. Fibromuscular hyperplasi renal arteries lead to Irregular beading and stenoses of the
arterial wall
2. Intra -Arterial Chemotherapy is useful for treatment : Liver metastases
of Large malignant tumors.
3. Percutaneous embolisation is most helpful in Vascular Juveniléngiofibroma
4, Bil ater al claudication Thrombosis of abdominal aorta near

©
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due to bifurcation
5. Embolism occurs most commonly in patients with Atrial fibrillation
6. The most common site of Coarctation of aorta Aortic isthmus
7. Gruntzig balloon catheteris useful for dilatation of Arterial stenosis
8. Common causes of-X fistula are Congenital, Trauma esp. iatrogenic
trauma
ANEURYSMS
1. Aortic aneurysm are at increased risk of rupture > 6 cm diameter
2. Syphilitic aneurysms most commonly occur in Ascending aorta
3. Most common cause of aneurysm of vessels is Degenerative (due to atheroma)
4. Common sites of aneurysm are Abdominal aorta and Popliteal artery
5. Williams syndrome consists of Supravalvular aortic stenosis
Abnormal facies
Mental retardation
6. Aortic aneurysm can be 1) Fusiform
2) Saccular
7. Appropriate tests include a chest computed tomography with control or MRI scan in patients whc

hemodynamically stablé;ansesophageal echocardiography in patients who are less stable. Aortic

angiography is no longer a first test at most institution

ACQUIRED HEART DISEA SE

1. Plain radiograph changes of severe mitral valve
stenosis

2. Severe aortic stenosis, valve areas

3. Lutembacher s syndr ome

Pulmonary Edema (CARDIOGENIC)

Stagei | Stagei |l Stagei Il
= in Pulm. Septal PVP > 25 MMHy
Venous interstitial pulm edema &
pressure (PVP | edema B/L rales, rhonchi
10-20 mmHg) ®

Upper lobe diversion

KerleyA & B lines

Pul monary edema (|
appearance)

Pulmonary hemosiderosis

Pulmonary ossific nodules

Pulmonary arterial hypertension
<1cn?

Congenital ASD
Acquired mitralvalve disease
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®

Resistance of
small airways-
es and lungs
become less

Complaint
(Dyspnea)

®

Kerl eyod
lines appear
d/to dilatation
of lymphatics
(Tachypnea)

- CXR showing
Bat 6s
appearance/grol
nd glass
appearance
Blood tinged
sputum

Wi

CAUSES OF INFERIOR RIB NOTCHING

Unilater | Blalock-Taussing operation
al Subclavian artery occlusion
Aortic coarctation involving left
subclavian artery or anomalous
right subclavian artery
Bilateral | Aorta Coarctation, occlusion,
aortitis
Subclavia| Takayasuods
n atheroma
Pulmonar | Fallot's tetralogy
y Pulmonary atresia,
oligemia | stenosis
Truncus Type IV
Venous | SVC, IVC obstruction
Shunts Intercostalpulmonary
fistula
Pulmonary/intercostal
arteriovenous fistula
Others Hyperparathyroidism
Neurogenic
Idiopathic

COARCTATION OF THE A ORTA

1 Rib notching (bilateral but asymmetric, and best seen on inferior aspects of posterior thirds of the upp
ribs, sparing 1st twg usually takes several years to develop, and is caused by pressure erosion of adjace
ribs by enlarged tortuous intercostatesies. So, rib notching is rare in young children, even in severe

coarctation.

91 In Coarctation of Aorta, small inferior notching occurs mainly in the-thidl of posterior rib, and thigrst
two ribs are sparedince the first and second posterior inbstals arteries arise from the costocervical
trunk of the subclavian artery.

1 In Neurofibromatosis type | in which the inferior notch is often wide, can be anywhere, and may b

associated with soft tissue opacity.
DISSECTION OF AORTA

- Spontaneous longituthl separation of aortic intima and adventitia by circulating blood having gained
access to the media of aortic wall splitting it into two.

@
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- Transverse tear in weakened intimai(@B%) is most common pathology.
- Peak age is 60 yrs with M:F = 3:1

Types:

Clinical Classification

1) Acute <2 weeks old

2) Chronic > 2 weeks old

Stanford classification

Type A(6Q 70%) = ascending aorta-ffirst 4 cm of arch
Type B(30 40%)= Descending aorta only
Debakeyds classification
Type | (29 34%) = ascendingorta + portion distal to arch
Type 1l (12 21%) = ascending aorta only

Type Il (50%) = descending aorta only

Subtype A = up to diaphragm

Subtype B = below diaphragm

Location:

Most commonly (65%) on anterior and right lateral wall of ascending aortaitesttd aortic valve.

Radiological investigations

Chest radiograph:

Normal in 25% cases.

Calcification sign: Inward displacement of atherosclerotic plaque HyL® mm from entire aortic contour.
Disparity in size of ascending and descending aorta.

Irregular wavy contour of aorta.

Widening of superior mediastinum.

Cardiac enlargement (LV hypertrophy/hemopericardium)

Left-sided pleural effusion (25%)

Atelectasis of lower lobe.

Rightward displacement of trachea and/or endotracheal tube.

O O0OO0OO0OO0OO0OO0O0O0o

2-D ECHO:

59 85% sensitive and 636 % specifidor type A.
Transesophageal echocardiography (TEE) :
Up to 99% sensitive and 797% specific.

Angiography:

It is 88% sensitive and 794% specific.

1 Aortography isfirst choice for final confirmation. It is superio to any other technique in demonstrating
entry and reentry points, branch vessel involvement and coronary artery involvement and aortic insufficienc

1 Visualization of intimal flapp d o u b | e b aabnormdl éatheteo poditian, and compression of the lumen
by false channel are the features.

1 But most important disadvantage is that it is invasive procedure and should be avoided in presence
infective cause.

CECT:

871 94% sensitive and 8700%specific.

©
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MRI (most sensitive and specific investigation)95i 100 (98.3) % sensitive andi&ID0 (97.8) % specific.

1 In ideal situation where all the imaging techniques are readily available, initial assessment with CXR an
2D ECHO should be followed by MBs MRI gives most confidant diagnosis and also give images best
understood by the surgeons.If the patient is unstable, TEE should be done instead of MRI.

Dissecting hematomas are ofteabdivided as done by DeBakéypth as to the site of the primarycdaation
and as to the extent of the false passage.
Type |. The primary laceration is in the ascending aorta, and the false passage within the media extends al
the full length of the aorta.
Type Il. The primary laceration is in the ascending aortd, the false passage extends to about the level of the
aortic arch.
Type lll. The primary laceration is at the junction of the arch and descending aorta, and the false pass:
extends distally to the terminal part of the aorta.
CXR:
A Normal CXR in 25% cases
A Calcification sign (Inward displacement of calcification plaque by-+@ mm from outer aortic contour) or
the calcification in the aortic knuckle, which is separated from the outer margin by more than 1 cm, is s¢
to be suggestive of dissection.

A 'Apical cap' sign(The mediastinal hematoma may dissect over the lung apices (left more often than righ
to produce the apical cap sign in the supine position or to produce widening of the paraspinal line to t
right or to the left.)

A Localized dilation of adic knuckle and upper descending aorta, which may give rise to prondirient mp 6
sign.

A Disparity in size between ascending and descending aorta.

A Irregular wavy contour/ indistinct outline of aorta.

A Lateral projection of aortic knuckle.

A Widening of superiomediastinum.

A Left sided pleural effusion.

A Rightward displacement of trachea.

Aortic Trauma

1 Commonest sité Isthmus (8890%)
The most common location of traumatic aortic rupture surviving to diagnosis is the aortic isthmus (80%
90%). In this region, the relatively fixed position of the aorta due to tethering by the ligamentum arteriosu
combines with forces of rapid deceléoatto create a point of shearing stress. In addition, compression of
the sternum by frontal impact results in impingement on the isthmic region between the sternum and 1
spine, a phenomenon known as the "osseous pinch.

1 38 Spiral CT is the most sens#ivneans of detecting mediastinal hemorrhage, which is a nonspecific
finding seen in both TAIl and minor venous injury.

ICA IMAGING

1 Intra-arterial carotid angiographgan be performed via a catheter placed in the aortic arch or by selective
catheterizatiorof common carotid artery.

1 Irregularity due toatheromamust be differentiated fronspasm(due to the presence of a catheter),
fiboromuscular dysplasigextensive, regular, concentric corrugations of the artery prodéicmgg aded or

(82)
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of p lappeaeasce, frequently bilateral and rarely extending above skull base), arspémmaneous or
iatrogenic dissectiofextensive narrowing, with some irregularity and slow flow, often extending up to the
level of ophthalmic artery).
SCREENING PROXIMAL INTERNAL CAROTID ARTERY
Posttraumatic pseudoaneurysms can usually be differentiated from a true carotid aneurysm by locating
characteristic teandfro pulsed Doppler waveforms in the neck of the pseudoaneurysm and identifying the
internal variability ofcolour flow ("yin yang") that is typically seen in any pseudoaneurysm.
MRA: There have been number of trials comparing MRA with angiography and Doppler ultrasound. MRA is
flow-sensitive technique and areas of turbulent or slow flow may remain undetadiedal loss of flow
signal is frequent and creates a flow gap.
CTA: CT angiography can be used and has advantage of showing calcification, but uses ionizing radiation :
iodinated contrast, with risk of contrast reaction more than MR contrast.
DSA: It is common practice to use intraarterial angiography for confirmation of suspected high grade steno
and it has many advantages.
A O fvoeusrs e | 6 :asmpeformey byaimection of contrast in to both ICA (CCA if there is atheromatous
disease atarotid bifurcation) and at least in to one vertebral artery, but if reflux of contrast fails to display
contralateral PICA, the contralateral vertebral artery is also catheterized.
Role of imaging:
1) Bi-directional Doppler study: The role of duplesanning in diagnosis of TOS is not established; however,
it can detect rare cases of vascular TOS by revealing stenosis or aneurysmal or thrombotic changes. It
sensitive test for detecting compression of subclavian or axillary vessels with prog@ceitioning like:

©
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2)
3)

4)

a) Adson maneuver (for Scalenus anticus muscle): Hold deep inspiration while neck is fully extended,
fully abduct the arm with the head turned towards opposite side.
b) Hyperabduction maneuver (compression by humeral head or pectorafiinor muscle):

Extremity/radial pulse monitored through range of @&bduction, complete cessation of flow in one
position noted.
c) Costoclavicular maneuver (compression between clavicle and 1st rikxaggerated military
position with shoulders drawndzk and downward.
Photoplethysmography
Angiography: May appear normal or equivocal with the arm in returns position, and Adson maneuver me
be necessary to confirm the lesion. Findings one should look for are abnormal course of distal subclavi
artey, focal stenosis/occlusion, aneurysm, poststenotic dilation of distal subclavian artery, mural thrombt
+ distal embolization and venous thrombosis or obstruction.
DAS or MRA can investigate the case in a certain manner and less invasively.

NEONATAL CYANOSIS

With oligemia + | With oligemia | With
Cardiomegaly but no | pleonemia
cardiomegaly | (plethora)
(All have an ASD) | (Signappear | Cyanosis +
1T PS usually after CCF
¢ Pulm atresia | 1wk) . TAPVC
1 Ebstein 1 TOF 1 Hypoplastic
anomaly 1 Pulm LV
f  Tricuspid atresia with|  Interrupted
atresia VSD* aortic arch
1 Tricuspid |q TGA
atresia f  Truncus
1 Hypercyanotic arteriosus
spells & i Treat CCF
polycythemia & Rashkind
may develop atrial
1 Tit pallative septostomy
shunt surgery is done in
these
patients as
an
emergency
measure to
decompress
LA
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(@)

(C) MUSCULOSKELETAL DISORDER

BONEST CONGENITAL ANOMALIES , INFECTIONS, TUMORS
DIAGNOSTIC IMAGING T ECHNIQUES FOR MUSCUL OSKELETAL DISORDER

Method

Imaging
Time, h

Cost?

Current Indications

Ultrasound

<1

+

Synovial cysts
Rotator cuff tears
Tendon injury

Radionuclide
scintigraphy

99mT ¢

1-4

++

Metastatic bone survey

Eval uation of
Quantitative joint assessment
Acute infection

Acute and chronic osteomyelitis

Paget

1in-wBC

24

+++

Acute infection
Prosthetic infection
Acute osteomyelitis

67Ga

24-48

++++

Acute and chronic infection
Acute osteomyelitis

Computed tomography

<1

+++

Herniated intervertebral disk
Sacraoiliitis

Spinal stenosis

Spinal trauma

Osteoid osteoma

Tarsal coalition

Magnetic
imaging

resonance

1/2-2

+++++

Avascular necrosis

Osteomyelitis

Intraarticular derangement and soft tissue
injury

derangements of axial skeleton and spinal
cord

Herniated intervertebral disk

Pigmented villonodular synovitis
Inflammatory and metabolic muscle
pathology

@ Relative cost for imaging study.

CONGENITAL ANOMALIES

b Results depend on operator.

Osteopetrosis/Albers Schonberg disease/Marble done disease

1 Thick sclerotic bones that are structurally weak and brittle charaaterize
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1 Splayed metaphyses and costochondral junctions and fracture even from minor trauma characterize infan
autosomal recessive type.

1 Adult autosomal dominant type (benign), phenotype | is characterized by diffuse osteosclerosis wit
cortical thickeningand sparing (relatively) of mandible.

1 While phenotype Il is characterized by

Endobones (fibone within boneo0 appearance)

Sandwich vertebrae/Ruggéersey spine

Metaphyseal lines

Longitudinal metaphyseal striations
o Erlenmeyer flask deformity (clulike longbones)

Osteogenesis imperfecta (OGI)

1 It occurs due to defect/mutation in genes responsibtggderl collagen

1 Itis relatively rare disorder manifested by increased fragility of bones and osteoporosis, dental abnormalitic
wormian bones, and lax joints.

1 In Osteogenesis imperfecta congenitasteoporosis occurs with short, broad and weak long bones, while
in Osteogenesis imperfecta tardawhich is a benign form, the bones are bowed, thin and gracile.

1 There ardour types of OGI with type | being the most common and mildest form with normal stature and

dentigenosis imperfecta in Ib form.

Type Il is the most kkal form.

All the 4 forms have autosomal dominant inheritance except type lll, which may have AD/AR inheritance.

In 10%, fractures are seen at birth and in 10% fractures never occur.

Most fractures occur in young children and are often diaphyseal thwermetaphyseal as in battered

baby syndrome in which multiple fractures of long bones, often in various stages of repair may occur.

91 Fractures are usually transverse and heal with normal callus.

(0]
(0]
0]
(0]

1 Radiological features:
i Generalized osteoporosis
Bilateral diaphyseal long bone fractures
Exuberant callus formation
Wormian bones
Platybasia
Basilar invagination
Tam O6Shanter skull (typical skull shape due
Kyphoscoliosis
060Codfishd vertebrae
Cal ci fcdocr 0ép olpi ke | esions in metaphysis
Severe Protrusio acetabuli

> > > > > > > > > D> D>

Battered baby syndrome

0 Multiple asymmetrical fractures

o Fractures in different stages of healing

o Periosteal reaction in the bones of distal forearms or legs
o Epiphyseal separation

0 Metaphyseal infarction
o]
o]
C

Injuries to skull andibs
Multiple growth recovery lines
affey (1946) described a syndrome of Subdural hemorrhage, associatetultipite fractures of long bones,

@
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and often in various stages of repair is now known as battered infant.

Radlographlc findings:

Fracture indifferent stages of healing.

Periosteal reaction (particularly in bones of distal forearm or leg)

Multiple growth recovery lines.

Injury to skull and ribs.

Fractures at unusual sites.

Epiphyseal separators and metaphyseal infarctions.

Melorheost05|s

It is a nongenetic disease characterized by asymmetrical dense irregular cortical longitudinal hyperostosis
particularly the long bones giving appearance like wax running down the side of a cabhdlel o wi n g
wax 0 ap p,easaulaanamalles, abnormal pigmentation and muscle contracture and wasting.

SRCIERYNES

Multlple epiphyseal dysplasia

Autosomal dominant

Delayed ossification of epiphyses of the tubular bones
Delayed ossification of carpus and tarsus

Short tubular bones of hand and faet shortening of limbs
Epiphyseal irregularities

Only mild irregularity of vertebral endplates

Mild wedging of vertebral bodies

Mild acetabular hypoplasia

Early joint degenerative changes

> > > > D> > > D> D>

Achondroplasia

It is prototype of rhizomelic (disproportionatvarfism with autosomal dominant /sporadic (80%) occurrence,
caused by defective endochondral bone formation, related to advanced paternal age. Epiphyseal maturatio
ossification is unaffected.

Chevron signis V-shaped deformity of the metaphyses at Wmist due to overtibulation deformity. In
Achondroplasia the tubular bones are short and wide with the epiphysis deformed by their insertion into
shaped defects at the metaphyses. The epiphysis thus themselves -tlaape® distal ends with deep
intercandylar notche¥t he 6chevrondé sign.

It is also a feature of mucopolysaccharidosis.

Hands, feet and limbs

0 Rhizomelia (Humeri and femora predominantly affected)

o Trident hands (fingers of equal length and diverge from one another in two pairs) witstshbytfingers

o Chevron sign (Wshaped notch in the growth plates)

Skull and face
o Depressed nasal bridge with prominent forehead
o Disproportionately large skull

Pelvis
o Small Square shaped iliac bone with ‘tombstone' appearance
o Small pelvis with narrovpelvic inlet resembling a ‘champagne glass'

Skull
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o O 0o

Chest

o Short ribs with wide anterior ends.

1.

© N

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

Featurems s soci ated with

Marble bone appearance is characteristic of

The joint where congenital dislocation is commadgn
IS

Congenital dislocation of hip is common with

Normal acetabular angle is

Metacarpal index is used fdragnosing
Metacarpal sign is used for diagnosing

Me n :

Epiphyses at both ends of metacarpals and metate :

are found in

Perthes diseas¢Osteochondritis of Femoral Head)
starts in children of age

Bullet shaped first lumbar vertebra is seen in

Arachanodactyly (Elongated, slender, tubular bone

hand and feet) are found in

The commonest type of Osteogenesis imperfecta
Cricket bat shaped ribs are seen in
Hurl erds syndr ome |/
mucopolysacchroidosis type | is caused due to
Eleven pairs of ribs are found in

Commonest fatal neonatal dysplasia is

5 DO6s seen in neuropatt

Avulsion fractures seen commonly are
Sartorius Anterior superior lliac spine
Hamstringd Ischial tuberosity

A d d u citlderiar ischialramus
lliopsoasi Lesser trochanter

Gar:

Skull changes are mandatory for diagnosis of achondroplasia
Bullet-nose vertebrae

Posterior scalloping of vertebrae

Small funnel shaped foramen magnum

Wormian bones

Corkscrew vessels

Fragile hair, mental retardation
Osteopetrosis (AlbesfSc hon b er |
disease)

HIP joint

Breech presentation

First born child

Caesarian section
Excessive foetal moulding
Other congenital anomalies
40-45°

Mar fanos
Turner 0s

syndr ome
syndr ome

Downds Syndr ome
5-10 years

Achondroplasia.

(1) Mar fands
(2) Homocystinuria (oste

Type | (80%)
Morquio disease
Deficiency fora - L- 1 T iduronidase

enzyme

Downds syndr ome
Thanatophoric Dwarfism

Debris

Dislocation

Destruction
Disorganization
Lack of Deossification

Disruption of the sacroiliac joints and pubic symphysis is called an open book fracture

©
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20.

21.
22.

23.
24.
25.

26.
27.
28.
29.
30.

31.
32.

33.

34.
35.

Vertical shear forces of the pelvis cause disruption of ipsilateral sacroiliac and contralateral pelv
ramus, thisiscalled he Mal gai gneds compl ex
Hill Sach lesion are seen on the posterior superior aspect of the humeral head
The Atrough signo is a vertical sclerotic «
posterior dislocation
Proximal humeralractures are classified according to neer
The posterior fat pad sign is more s/o a humeral fracture than an anterior fat pad sign
Injuries pathognomonic of child abuse are ; 1 Metaphyseal fracture (bucket handle

1 Posterior rib fractures

1T6S6 f scapularuspir®ys proces
Most common site of a hemophiliac pseudo tumor is the pelvis (lliopsoas muscles
Telephone receiver femoral shafts are seen in Thanatophoric dwarfism
Polydactyly is seen in Ellis van Crevald syndrome
Vertebra plana anfiioating teeth are seen in Eosinophilic granuloma
Findings favoring myeloma over metastasis include loss of disc space, mandibular lesions, (N)
phosphatase levels, pedicles being normal and presence of associated soft tissue mass
Ivory vertelya is caused by lymphoma, infection, metastasis, Pagets disease and haemangioma
Stippled epiphyses are seen in chondrodysplasia punctata, hypothyroidism, avascular necrosis
Mul tiple epiphyseal dysplasiabs
Erlenmeyer flask deformityisseen@auc her 6 s and Ni eman Picks
Thalassemia
Marble bone disease is osteopetrosis
Candle wax appearance is seen in Melorrhosteosis

RADIAL DEFECTS

1. Ectodermal dysplasia
2. Holt-Oram syndrome
3. Fanconi syndrome
. Thrombocytopenia- absent radiug
syndrome

5. Trisomy 18
6.

7.

4

Thalidomide embryopathy
Renal ear and esophageal anomalie

@
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Imp. Findings in Xray Hand
Disease Findings Other/f
q Subperiosteal Br own
Hypopara| erosion + Tufting tumour
-thyroidism of phalanges salt &
peper
skull
q Pseude | Markedly short
hypopara 4" metacarpal
thyroidism
q Arrow head distal =  heel
Acromeg | phalanx pad
aly thickness
1 Psoriatic | Tufting of distal
arthropathy phalanx, sausag
shaped digits
Gul |l 6s W
1. Causes of reduced bony density a d
Idiopathic Juvenile osteoporosis
2. A spiral fracture of distal tibia is called Toddlers fracture
3. Carpal sign, metacarpal phal angeal
syndrome
4, I'l'iac i ndex, |l i ac angl e and acetabul ar ang
5. Sesamoid index and heel pad thickness are used for diaghasi®megaly
6. Erosion of the radial aspect of middle phalanges is seen in hyperparathyroidism
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7. The following signds ar: Wi mberger 6s sign
Pelkan spur
White line of Frankel
Trummerfield zones
Coroner sign
RADIOLOGICAL FEATURE SOFPERTHEGS DI SEASE
1. Lateral Early on, and in the irritable hip syndrome, displacement of the femo
displacement of | head (Waldenstréom's sign) is seen. Possibly due to effusion or to
the femoral head thickening of the ligamentum teres. Later, the sup@aat of the joint
may also be widened. These changes may be seen on ultrasound.
2. A subcortical This sign is seen early in the disease but is transient. It is best seer
fissure in the the 'frog" lateral view.
femoral ossific
nucleus.
3. Reductionin size | This is found in some 50% of cases and is due to growth retardatio
of the ossific The medial joint space then seems wider.
nucleus of the
epiphysis
4. Increase in This is due to trabecular compression, dyshic calcification in debris
density of the and creeping substitution.
femoral ossific
nucleus
Catterall (1971) has grouped Perthes' disease according to the degree of epiphyseal
involvement as assessed radiologically. Prognosis depends on the degree of radiologic;
involvement.
1. Exuberant callus formation is seen i
osteogenesis imperfecta, Neuropathic joints
Cushingbs disease
2. Ground glass appearance of bones is see
fibrous dysplasia
3. Dagger, shiny corner, tram track and Rail rc
track appearance are seen in ankylos
spondylitis
LABORATORY CHANGES | N METABOLIC BONE DIS EASE
Serum Levels Urine Levels
Calci | Phosphorous Alkaline Urea or Calci | Hydroxy
um phosphatase | creatinine um proline
Osteoporosis N N N N N N or-

©



RADIOLOGY 2020

Hyperparathyroidi
sm
Primary - ® N or - N or - N or -
Secondary N or - - - ® -
®
Tertiary - N or® N or - - N or N or -
Hypoparathyroidi| ® - N N ® N
sm
Pseudohypoparat| ® - N N ® N
yroidism
Hyperthyroidism | N or N N N - -
Rickets/osteomals
cia
Vitamin Dl ® ® - N ® N
deficiency
Vitamin D| N ® - N or - ® N
refractory
Hypophosphatasii N or N ® N N or ®
N = Normal - = Elevated ®= Lowered

METABOLIC BONE DISORDERS

Rickets

1 Faulty mineralization of the bone before the fusion of graguidite, i.e., during enchondral bone growth, is
known as RICKETS.

1 Location: Metaphyses of long bones subjected to stress are particularly involved (wrist, ankles, knees)

1 Radiological features include:

(0]
(0]

(ol el ool olNo o)

Poorly mineralized epiphyseal centers with delagepearance

Widening and lengthening of growth plate (zone of provisional calcification affected) is earliest
radiographic feature of rickets

Increased distance between end of shaft and epiphyseal center

Epiphyseal plates widening and irregularity

Fraying,splaying and cupping of metaphysis

Periosteal reaction

Indistinct cortex with coarse trabeculations

Metaphyseal spur projecting at right angles to metaphysis in the cortex
Additional features:

- Bowing of long bones

- Genu recurvatum

- At costochondral junctiorepiphyseal widening results in typical 'rachitic rosary'
- Frontal bossing

- Scoliosis
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- Slipped capital femoral epiphysis
- Triradiate configuration of pelvis
- Basilar invagination

Fraying and cupping of metaphyses

Metaphyseal dysplasias are of many types: Schmid, Jansen's, Pena, Vaandrager and McKusick metaphy
dysplasia. Metaphyses of long bones are cupped and resemble rickets.

Hypophosphatasia is autosomal recessive congenital disease with low alkaline fas@spltvity causing
poor mineralization.

Scurvy Rickets
1 Classical Xray 1 X-ray changes are be
changes are seeniin seen at the wrists :
Knee - Widening (double
- White line of malleoli)
Frankel - Cupping (Saucer
- Corner sign (d/t like depression)
periosteal infarct) - Flaring (Widening,
- Ground glass champagene glass
appearance app.)
- Subperiosteal - Fraying (rarefaction
hematoma &
elevation of

periosteum, Pelkan
spur d/t metaphysea

#
1 Epiphysis 1 Epiphysis
- Signet ring/ringing - Increased distance
of epiphysis b/n epiphyseal
- Narow growth plate centre & shaft of
(physis) long bone.
- Wide growth plate
1 Generalized 1 Multiple green stick
osteoporosis (seen in|  fractures and Bowing
adults)
1 Pseudoparalysis 9 Earliest change is los
of ZPC
9 Scorbutic rosary 1 Rachitic rosary
Post displacement off  Non-tender, smooth
sternum, tender & rounded
step shaped costochondral
configuration. beading
Sternum depressed.
1 Pencil thin cortex 9 Pigeon chest / pectus
carinatum

Harri sonds
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Scurvy Rickets
groove
(Rarely pectus
excavatum)
TWi mberger o
(Halo sign)
9 Trummer field zone
(fragmented
metaphysis

Hyperparathyroidism

Incidence is greatest in middéged females.
Parathyroid adenomas account for over 90% of cases of hyperparathyroidism.

Keyimaging featuresof hyperparathyroidism include:

T

= =4

)l
)l
)l

Subperiosteal bone resorptia (a essentially diagnostic / pathognomonic finding): seen most commonly
along the radial aspect of the middle phalanges of the second and third digits and commonly involv
phalangeal tufts and the medial metaphysis of the proximal humerus, femur and tibia.

Bone resorption in other locations (intracortical, endosteal, subchondral, trabecular and subligamentot
characterized by cortical striations, intracortical tunneling@stditis fibrosa cystica the hallmark of this
disorder, seen best in tubular bonéfands.

Osteopeniain vast majority of cases (rarely, osteosclerosis)

Brown tumor represent focal, bone replacing lesions that occur most often in metaphysis, diaphysis whe
jaw is known site of involvement manifesting radiologically as radiolucendies. majority of these
lesions heal after removal of the adenoma.

Erosions involving sacroiliac joints, symphysis pubis and ligamentous insertions in addition to resorption
of di st al or medi al end of cl avi c| modes),natlribute@ tot e
subchondral resorption

Skull may show a characteristfepper pot' pattern resulting from trabecular resorption and widening and
remodeling of the diploic space.

Erosions of calcaneum and inferior aspect of distal clavicles,wt#dtosubligamentous resorption
Chondrocalcinosis

Loss oflamina dura of mandible

In children, metaphyseal changes (like cupping, splaying and fraying, wooly-eatgh appearance)
resembling rickets are common in uraemic osteodystrophy (chronicfadnet), which together with cortical
erosions can give rise to the-called' rotting fence-post ' appearance, particularly at the femoral neck.
Otherwise, widening and lengthening of growth plate is earliest radiographic feature of rickets.

P a g aisease of bones

1
T
T

Paget s disease is a chronic skeletal di sease |
affecting order individuals.

Sites:(usually polyostotic and asymmetric) Pelvis > lumbar spine > thoracic spine > proximal femur :
cdvarium > scapula > distal femur > proximal tibia > proximal humerus.

Fibula is virtually never affected.

©
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Radiological features:

A

S

o

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

Skull:

0 Widened diploic spaces

o Osteoporosis circumscripta
o "Cotton wool" appearance (mixed lytic and blastic pattern of thickened calvarium) and
0 Basilar impression
Long bones:

o "Candle flame"/"blade of grass" lysis originating in subarticular site
Spine:

o "Pictureframe" vertebra,

o0 "Bone with bone" appearance
o "lvory" vertebra

o Ossification of spinal ligaments

Saucer shaped epiphyses are seen in

Periostitis is found in hypervitaminosis of :

Tri-radiate pelvis is seen in
Post menopausal osteoporosis is due to

Pseudef r act ures or L o:

with
O0Rugiger sey spineb

Prolonged steroid therapy can induce b :

changes similar to

Bone changes inCushing Syndrome :

mainly affect
Osteomalacia is commonly seen in

Herniation of discs into vertebral bodi :

due to osteoporosis produces

Nephrocalcinosisis seen in advance stag :

of
Cortical erosions of phalanges
hyperparathyroidism occL

characteristically on
Loss of lamina dura of teeth is found in

Percentage of patients with renal calc :

suffering from Hyperparathyroidisia
Salt and pepper skull is found in

Bilateral resorption of lateral end «:

clavicle is seen in
Shortened8and4"met acar pal

Met acarpal signd] i

Delayed bone age, and stippling
Epiphysis; is seen in

OTufting of Ter min
and toes are seen in

Celery stick appearance of long bones :

seen in

Rickets

Vitamins A & D
Osteomalacia

Reduced oestrogen levels
Osteomalacia

Renal osteodystrophy
Cushing Syndrome

Axial skeleton

Wwomen
6Cdd sh Vertebrabd

Hyperparathyroidism
Radial side of Phalanges
Hyperparathyroidism
5-20%

Hyperparathyroidism
Hyperparathyroidism

Pseudohypoparathyroidism, Turngndrome

Myxoedema
Acromegaly

Congenital Rubella

@
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21. Commonest areas involved i?a g e : Pelvis, Skull, Lumbar Spine
disease
22. AOst eoporosi Q@i rtuy: Large areas of bone resorption occurs in skull.
Paget s disease in
23 O0Pi cftruarree vertebr ad: Paget d0s disease
24, Avascular necrosis of bone radiologica : Greatly dense
appears as
25. Most  useful view to  visualizt : Lateral
osteochondritis of tibial tubercle
26. X-ray finding (most common) in acute No changes. Findings seen only aftek47days
fracture scaphoid
27. Best Xray-view for visualizing fracturec : Skyline view
patella is
28. Sclerotic end of a fracture indicates Non-union
29. The double line sign on MRI seen in AVN avascular necrosis
30. AVN is most commonly seen at Femoral head
31. Doughnut appearance on radionuclide sc : AVN
32. Radiological findings of osteomyelitis 1) Blurring of fat planes
2) Osteoporosis
3) Involucrum is usually visualized after 3 week:
33. Callus formation following stress fracture : 3 weeks
seen within
34, Best Xray-view for visualizing shoulde : Stryker view
dislocation (Recurrent)
35. Earliest radiological evidence of myosit : 4-6 weeks of injury
ossificans is seen after
36. Multiple osteolytic lesions in the skull is LettererSiwe diseas@Histiocytosis X)
seen in
37. Flask shaped lower end of femur is seen : Gaucher6s disease, Ost
38. Skull vault thickened and enlarged Acromegaly
paranasal sinuses are a feature of
INFECTIONS

Osteomyelitis:

HEMATOGENOUS OSTEOMY ELITIS OF TUBULAR BONES

Infant Child Adult
Localizatio | Metaphyseal| Metaphys| Epiphy
n with eal seal
epiphyseal
extension
Involucrum | Common Common | Not
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O 0O O0OO0Oo

o

commo
n
Sequestrati| Common Common | Not
on commo
n
Joint Common Not Commo
involvemen common | n
t
Softtissue | Common Common | Not
abscess commo
n
Pathologica| Not common | Not Commo
| fracture common | n
Fistulae Not common| Variable | Commo
n

In children metaphysis is involved, while in adults epiphysis is involved

Swelling, with edema and blurring of fat planes become appanemtdiately

Osteoporosis may be visualized within14 days of onset of symptoms

Plain radiograph may not show changes until 2 weeks after MRI/USG have demonstrated the abnormality
InvolucrumA cloak of laminated/ spiculated periosteal reaction or therlaf/living bone surrounding the
dead bone which forms beneath the elevated periosteum, (develops after 20 days)

Sequestr#dy detached necrotic cortical bone fragments if surrounded by pus, are not absorbed and remair
sequestra, seen as more radioopatpnsities than the surrounding bone (develops after 30 days)

CloacaA are defects in Involucrum or the hole in bone with sclerotic margins or the space in which deg
bone resides and also allows the pus and sequestra to escape

rodi ed6s abscess

B
A
A
A
A

>

LocalizedSubacute form of osteomyelitis/ a intraosseous abscess surroundéehbg sclerosis

Usually found in the cancellous tissue, near the end of a long bone (metaphysis)

Seen as weltircumscribed area of bone lysis/destruction with surrounding zone af/eeackerotic rim

May have a fingetike extension into neighboring bone (tunneling) toward the epiphyseal plate, which,
when present, ipathognomonicfeature

D/D Osteoid osteoma

Br odi e 0 gpicallp snbhaeacesson the delayed isotope scan, while idststeoma enhances centrally,
both on the bloogbool and delayed scan due to central vascularityddssle density sign).

On MRI, central vascular area of osteoid osteoma exhibit bright signal and enhancement, while necrc
ti ssue i n t sseoedBnotqtdeenanibs signb s c e

Skeletal tuberculosis

T

= =4 =

It is due to hematogenous spread from a primary site, usually the lungs but at times primary lesion may r
be identified.

Spine is most common site of infection and is present in over 50% chifdlemed by the involvement

of large joints of lower extremely like the hip and knee.

Shoulder joint (caries siccajand bones of the hand and fégtina ventosa)an also be involved.

In skeletal tuberculosis single joint affection is the most common pattern.

Tuberculous dactylitis (spina ventosa)involves the short tubular bones of hands and feet with bony
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expansion; increased bone density with periosteal reaction and soft tissliagswidle differential
diagnosis of tuberculous dactylitis includes sickle cell dactylitis and small round cell neoplasm o
childhood.

Theradiographic featuresf tuberculous arthritis

Periarticular osteoporosis

Soft tissue swelling

Joint space narvang

Fibrous ankylosis is more common than bony ankylosis except in cases of spinal tuberculosis.
Reactive new bone formation is minimal or absent.

= =4 =4 -8 8 -9

Tubercular spondylitis or Pott's spine
1 Itis infection and destruction of the vertebral body and intervertebral distybgbacterium tuberculosis

Radiological features:

Spine radiograph:

o Demineralizationthe first sign);

o Mild contour irregularity of anterior and lateral aspect of vertelivatly due to erosion from
subligamentous extension of tubercular absapssge effecy;

Loss of the intervertebral disc space (however, maintained longer than in pyogenic arthritis);
Collapse of vertebral body, angular kyphotic deforngfiyplpus);

AVeebra wit happearanee (gravth reaovery lines);

Ivory vertebra (due to reossification as healing response to osteonecrosis);

Anterolateral scalloping of vertebral bodies.

Large fusiform paraspinal bulge due to cold abscess in paravertebral gutters/psoas, commonly bilatel
The abscess may extend into groin and thigh.

o Amorphous/teardroghapectalcification in paraspinal region (nontuberculous abscess rarely calcifies).
MRI is theinvestigation of choicefor diagnosis of the disease and evaluation of its complications.

O 0O O0OO0OO0Oo

Complications of Pott's spine:

Kyphoscoliosis

Bony ankylosis

Osteonecrosis

Spinal cord compression from abscess, granulation tissue, bone fragmenchndiditis
Extensive spread of abscess

Amyloidosis

O O0OO0OO0OO0Oo

CONGENITAL SYPHILIS

Transplacental transmission cannot occur < 16 weeks gestational age
1. Diaphyseal Periostitis (commonest feature)
a. Saber tibia (anterior convex bowing of upper 2/3rds of tibia with bone thickening)
b. Bone within bone appearance
2. Metaphysitis
a. Metaphyseal irregularities
b. Metaphyseal fractures
c. Wimberger sign (symmetrical focal destruction of medial portion of proximal tibial metaph
pathognomonic sign)
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3. Osteitis and osteomyelitis (symmetrical and bilateral involving multiple bones)
4. Syphilitic dactylitis
5. Skull lesions (frontal bossing due to diffuse thickening of outer table; purely sclerotic or mixed lesio
Ahot crosly bunodo skul
6. Spontaneous epiphyseal fractures causing joint immobility due to pain (Paseattdoparesis
7. Hut ¢ hi n s dqderdaabriommalitied, interstitial keratitis arféir@rve deafness)
8. Saddle nose, high palate, short maxilla
9. Anaemia
1. Phemi siadésrsaersin : Tuberculous arthritis
2. Most common site of sclerosing osteomyelitis : Mandible (29 Tibia)
Garre
3. ASaw Toothod metaphysis : Congenital Syphilis
4, ALawWer ko periosteitis 1i°: Syphilis
5. Wi mb e r g e rsgphilis sdicgtes 1 n ; Bilateral symmetrical perichondritis &
osteitis of tibial upper growth plate
medially
6. X-Ray in early stages of tuberculous arthritis show : Joint effusion and periarticular
osteoporosis
7. Commonest form of bone tuberculosis : Tuberculosis of Spine (most common ¢
D-L junction)
8. Spina ventosa means : Medullary expansion of affected phala
due to tuberculous infection.
9. Moth eaten skull is characteristically found in : Syphilis.
10. Brodi eds abscesses are : Long bones
11. Hut chi sonds fracture affects the distal ra
12. A fracture of the talar neck causes avascular necrosis of the proximal part
13. Horizontal dislocation of the vertebral body is calle : Chance or seat belt fracture
14. Tear drop fracture caused by flexion injury are the most unstable type of injuries
15. Vanishing bone disease is also called : Massive Osteol ysi:
16. Fallen fragment and trap door sign are seen in : Solitary bone cyst with fracture
17. Presence afultiple fluid levels on MR is s/o aneurysmal bone cyst (ABC)
18. Diaphyseal aclasia (osteochondromatosis) is autosomal dominant, enchondromatosis is sp
inheritance
19. Most common malignant bone tumors are metastasis
20. H shaped vertebrae on latevédw are seen in sickle cell disease, on frontal view in thanatophoric
dwarfism.
TUMOURS

Imaging Bone Tumors

1 MRIis modality of choicefor diagnosis and evaluation of bone tumors.

1 CT scores over MRI only indetection of small foci ofalcification and fine osseous details, which many
times are not visualized on MRI.

Skeletal metastasis
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1 Bone scintigraphy remains the most esfé¢ctive method for detection of the bony metastatic deposits, although
MRI is more sensitive for identificatn of metastatic disease.

Di f fuse

appearance.

osteobl astic

The

of metastasisn T2W MRI.

metastati c
i dentification of a

di sease,

6hal oo

BONE LESIONS ACCORDING TO THEIR PREDOMIN ANT/PRIMARY SITE OF
OCCURRENCE/ORIGIN

Fibrous dysplasia

Epiphyseal

Metaphyseal

Diaphyseal

Chondroblastoma

Chondromyxo
d fibroma

Fibrous
dysplasia

Giant cell tumor

Osteochondro
ma

Eosinophilic
granuloma

Subchondratyst

Brodi e
abscess

Metastasis

Aneurysmal bone
cyst

Solitary bone
cyst

Adamantino
ma

Eosinophilic
granuloma

Osteosarcomg

Leukemia,
lymphoma

Chondrodysplasia
punctata

Chondrosarco
ma

Ewing
sarcoma

Metastasis and
myeloma after 40
years

Non-ossifying
fiboroma

Non-
ossifying
fibroma

Clear cell
chondrosarcoma

Osteomyelitis

9 Its tumor like lesion of the bone (nongenetic)
9 It can be Monostotic or polyostotic
1 The association of polyostotic fibrous dysplasia, patchy-aadait spots ofskin pigmentation and sexual

precocity, usually in girls, constitutes the McCune Albright syndrome.

Radiological features:
A O0Gr ogilnals s 0

or radi ol

ucent

expansion with cortical thimng and endosteal scalloping

> > > > >

Simple bone cyst

o0 Age and Sex: 1319 years

o MF=3:1

fractures

and

area of

Smoky ground glass affected bony matrix is classical of FD
Pat hol ogi cal
Asymmetrical thickening of skull vault with sclerosis at the base with nheliigencies
Obliteration with ground glass appearance of paranasal sinuses
Leontiasis ossea (marked facial deformity)

def or mi ti

trabecul

es |i ke

typi
of

ar
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Location: Proximal humerus + femur {6b%), fibula, Calcaneum (at the base ohiggk)
After growth plate closure, 52% are in pelvis and calcaneum.

Site: Metaphyseal (intramedullary expansile centric)

Prognosis: Spontaneous regression mostly.

o O 0o

Radiologic features include:

1 Lytic geographic lesion, broad at metaphyseal end, narrovag iy seal end and | ong
truncated cone appearanceo, with or without sep
T I'tds simply a expansile |l esion without cortical

1 Fallen fragment sigif10% cases) i.e. smadketached fragment floats in igtdefect is characteristic feature.
1 Hinged fragment sigm which the fragments remains attached to the Iytic area is another vital feature.

Osteoid osteoma

Affects young people,i@5 years of age.

Classical clinical presentation is pain during nigh&, which is relieved by aspirin.

50% are in femur or tibia, predilection for spine in 10% cases, usually in neural arch (sclerotic pedicle
however it can occur in almost any bone.

Usually cortical, but may be intramedullary or subperiosteal.

Radiological features

o Diaphyseal lesion.

o Cortically located lesions. Lucentdus surrounded by reactive sclerosis. May have central fleck of target
calcification in the centre.

o Intramedullary lesions. Lucent nidus may be the only visible abnormality.

o Spiral lesions: Most often affects lamina. 60% are in lumbar spine. Mature sclerotic lesion may present .
sclerotic 'lvory pedicle' or ‘ivory lamina'.

Radi onucl i de b odoubledensdyrsigimay show A

Chondrosarcoma

It is a malignant tumooriginating in cartilage.
Secondary chondrosarcoma arise ia preexisting bony lesion like:

UsuallyA
o0 An Enchondromadgntral type) or
o An Osteochondromaéripheral type) and

Rarely inA

Chondromyxoid fibroma
Chondroblastoma

Synovial chondromatosis
Enchondromatosis

Maffucci 6s syndr ome
Diaphyseal Aclasis

O O0OO0OO0OO0Oo

Most osteochondromasdrtilage cap tumor/exostosik have cartilage caps no thicker than 5 mm, and a cap
more than 20 mm in thickness is likely to be malignant. Destruction of part of a well foriodgddaap or
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ossified stem is also a radiological feature of Osteochondroma favoring malignant transformation.
Age: Peak incidence is at 50 years age.

Sex:Slight male predominance (M:F is 1.5:1)

Common location: Flat bones (pelvis, scapula), proximal femur and proximal humerus.

Radiological features:

o0 Lytic lesion with endosteal resorption, periosteal reaction, periosteal new bone formation and bor
expansion

0 Multilobulated appearance with walkefined scallopingf endosteal surface and cortical destruction in
more aggressive lesions

0 Soft tissue extracortical mass out of proportion to the size of the intraosseous lesion is characteristic

o Being a chondroid tumor, presence of calcificatidanse/stippled / nodular/ conglomerate popcorn
like/ring/arc -like calcification) is characteristic feature.

Theprognosisof chondrosarcoma is good when complete resection is achieved before metastatic spread.
The tumor shows poor response to radiotherapy and cytotoxic drugs.

Osteosarcoma:

0 Most common malignant primary tumor of bone in young adults and children
2nd most common primary malignant bone tumor after multiple myeloma

It hasbimodal age distribution: 10i 25 years and > 60 years with M:F = 3:2 to 2:1
Constitutes 15% ddll primary bone tumors confirmed at biopsy.

Factors for Secondary Osteosarcoma

© O 0O

Pagetds di sease
Diaphyseal aclasis
Enchondromatosis
Postradiation

Location:

Metaphysis is common site of origin {#5%) with long bones affected in /&% cases; femuower end

(40 45%), tibia (1620%) and 5055% thus seen around knee; facial bones (8%), flat bones affected usually ir
age >50 years (ilium).

Radiographic features:

1) Large Osteosclerotic lesion (90%)

2) Osteolytic lesion (fibroblastic)

3) Aggressive peosteal reaction (sunburst/hain-end/onionpeel laminated periosteal reaction)

4) Codman's triangle

5) Moth-eaten bone destruction with cortical disruption

6) Soft tissue mass with new bone formation (osseous/cartilaginous type)

7) Physis does not act harrier to tumor spread

8) Spontaneous pneumothorax (due to subpleural metastasis)

9) String sign A fine radiolucent line separating tumor mass from cortex seen in Parosteal osteosarcoma

CT features:
Metaphyseal bone lesion with
a) Soft tissueattenuation (non mineralized part)
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b) Replacing fatty bone marrow

c) Low attenuation (chondroblastic component/ hemorrhage/necrosis)

d) Very high attenuation (mineralized matrix)

e) Evaluate for extent of marrow and soft tissue involvement, epiphyseaionygoint and neovascular
involvement and distant metastasis

MR (preferred modality)

Tumor of intermediate signal intensity on TIW1 and high signal intensity on T2W1

Clearly defines marrow extent (best on T1W1), vascular involvement and soft ¢tissymnent (best on
T2W1)

Radionuclide bone scan (NUC):

Intensity increased activity on blood flow, blood pool, delayed images (hypervascularity, new bone formation
Local extent, skip lesions, metastasis to bone and soft tissues deDemigtinut sign (peripherally increased
uptake with central photopenia on bone scan) is a classical feature. Soft tissue extension demonstre
especially on SPECT.

EWI NG6S SARCOMA:

Ewing's sarcoma is the highly malignant primary bone neoplasm having specific cytogemdyss, i.e.,
t(11,12), is a PNET with 75% patients being under the age of 20 years and having male predilection.
Histologically small oval/round tumor cells are seen arranged in sheets with occasionalikesptitern and
most tumors ar@AS-positive indicating presence gflycogenin the tumor cells.

Radiological features:

Il -defined osteolytic medullary lesion involving diaphysis

Extension along the length of the marrow with Permeative bone destruction

Cortical saucerization

Classical multilaminaperiosteal reaction giving ‘onigueel’ appearance

Codman's triangles with elevated periosteum, although classically seen in osteosarcoma

Soft tissue mass disproportionately large compared to the extent of osseous involvement, resembl
osteomyelitis

1 Bone sarcoma metastasizing to bone

= =4 =4 -4 -8 9

Chordoma

o Itis a destructive bone tumor believed to arise from ectopic remnants of notochord/ notochord cell rest.
o Its maximum incidence between-30 years.

o Itis locally malignant with strong tendency to recur afteriggn.

o Predilection for sacral (50%) and cranial (40%) regions (the extreme ends of the axial skeleton);

0 Insacrum at Sand S and in cranium basisphenoid (clivus and dorsal aspect of sella)

0 Above sacrum and belowo(chordomas are rare.

o0 Radiologicallyappears as a oval or lobulated wafined purely lytic mass in midline, which may contain

calcification and a soft tissue component.
Recurrence rate is high butnnetastasis occurs late
0 Chordoma at the base of skull carry best prognosis

o

1. Dots and commas or Orir: Enchondroma or chondrosarcoma
calcification seen in
2. Sun ray calcification in bone tumor is seen in : Osteosarcoma
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11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.

23.

24,

25.

26.

27.
28.
29.
30.

Fluffy pulmonary secondaries with calcification
seen in(pneumothorax is often seen wisteosarcom:
metastases)

Osteosarcoma can occur in

Lamellated periostitis is characteristic of

Onion peel appearance of bone is seen in
Saucerization defect due to bone erosions and
bone formation is typical of

Codmanos

Epiphyseal tumour is

Risk of malignancy in the form of chondrosarcoma :

osteochondroma is
Maffucci syndrome includes

Most commorsite of skeletal hemangioma is

CT appearance of vertebral haemangioma is callec :
Soap bubble appearance of bone tumor is seenin :

Blown out cysts are found in bone in

Most common site of solitary bone cyst

Primary bone tumor which may present w :

symptoms that mimic osteomyelitis
Punched out lesions in skull is found in

Shepherd's Crook appearance of the femur is seer :

Large expansile, lytic metastases are seen from
The most widely used bone scanning agent is
Predominantly osteoblastmetastasis occurs in

triangle is se:

Osteogenic sarcoma

Fi brous
radiation therapy
Ewi ngos
Ewing'ssarcoma
Ewi ngos

dyspl asi a
t umor
sar coma.

Both benign and malignant disorde
hence nosspecific

Chondrobl ast oma (!
1% (when single)

10% (when  multiple diphyseal
aclasia)20% (with Maffucci syndrome)
Multiple enchondromas with caverno
hemangiomas.

Spine

Polka dot appearance

Giant cell tumor.

Aneurysmal bone cyst.(eccentrically
placed)

Humerus' upper end

Ewings sarcoma

Multiple myeloma (rairdrop lesions)
Fibrous dysplasia

Kidney tumours

Tc 99m Diphosphonate

Ca prostate

Ca stomach

Carcinoid

NHL may affect lung parenchyma without nodal affection unlike HL
Most common location for small bowel lymphoma is the lleum

The upper limit for lymph node size is the following :

regions is or follows

Retro crural - 6mm

Upper Retro peritoneum8 mm
Lower Retro peritoneum 10 mm
Pelvisi 8 mm

HL is more common in the spleen and mediastinum, NHL is more in the alimentary tract, mes

bones and intraosseous affection

Lymph node enlargement is greater in NHL than HL

The most common site of

head and

neck | ympl

The testis and brain (CNS) are a common site of recurrence of lymphoma after chemotherapy
In carcinoma lung ipsilateral hilar adenopathy is N1, while ipsilateral mediastinal adenopathy
and contralateral hilar or mediastinal adenopathy is N3, N2 does not preclude surgery, but inc

poor prognosis. N3 precludes surgery
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31.  In*abelled octreotide is better for diagnosing neuroendocrine tumors than CT or MR
32. The use of FDG glucose is done in the fasting state

BONE SECONDARIES

1 Bone is a common site of metastasis for carcinoma of prostate, breast, lung, kidney, bladder arahthyroid
also for lymphoma and sarcomas.

1 According to CSDT order of frequency of primary carcinoma metastasizing to biobeciast > prostate >
lung > kidney > thyroid > pancreas / stomach

1 Tumours usually spread to bone hematogenously (BM metastasis)cdiuniasion from soft tissue may
occur

1 Sites of bone involved from secondary in descending draertebrae > proximal femur > pelvis > ribs >

proximal humerus > skull

Pain is the most common symptom of bony metastases

Most common primary source of saliy skeletal metastasis at the time of diagnosisREC

Therefore, an IVP should be part of prebiopsy workup of solitary metastases with on obvious primary

= =

Majority of the bone secondaries are osteolytic, but few can be osteoblastic as Carcinorpaostdbein
males and carcinoma of breast in females are the commonest tumour to give rise to sclerotic secondaries in
bone,

1 Mostly blastic -- Prostate, carcinoid
1 Usually lytic but frequently blastie Breast

1 Invariably lytic -- Kidney, thyroid

1 Rest are mixed type

U Vertebral bodies are most frequent site others are ribs, pelvis, tumour and femur.
U Most common symptom is bone pain in the spine. Pathological fracture are common in spine.
U Secondaries in the bone are uncommon distal to thevedhd knee.

(b) BONESiT ARTHRITIS, SOFT TISSUES

ARTHRITIS

Radiological features of Osteoarthritis/ Degenerative arthritis

1 Joint space narrowing

1 Subchondral sclerosis/eburnation

1 Central and peripheral osteophytosis including tibial spiking in knees

9 Subatrticular cyst or Geode formation

1 Loose bodies

1 Joint deformities

1T Heberdends nodes at DIP and Bouchardds nodes a:

OA in Hands

1 The carpometacarpal joint of the thumb and the trapezioscaphoid joint are commonly affected in O/
especially in ferales. These joints are seldom affected in RA.

1 In OA, in contrast to RA, the distal interphalangeal (DIP) joints are most commonly affected. DIP joint
prominences due to osteophytes are known as
Bouchards nodes.

1 Typical hand involvement in Osteoarthritis includes DIP, PIP and 1st carpometacarpal joint an
scaphotrapezial joints.
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Rheumatoid arthritis

The plain X-ray film joint changes of RA include:

1) Soft tissue changes

2) OsteoporosigJuxtaarticular/ juxtaepiphyseal)

3) Joint space changes and alignment deformities
4) Periostitis

5) Bone erosions

6) Secondary Osteoarthritis

Charcot's joint

Repeated trauma to the joints in the absence of normal pain and proprioception wilsgive a severe
destruction arthropathy known as Charcot's joint.

5 D's of Charcot's joint:

D - Disorganization

D - Density of bone increased
D - Debris within joint capsule
D - Destruction of bone

D - Deformity leprosy

Causes of Charcot's joint

i Diabetes (most common joint involvetdrsometatarsal joints)
Neurosyphilis (knee joint)

Syringomyelia (upper limb (shoulder) joint)

Spina bifida (knee joint, foot joint)

Congenital indifference to pain (ankle joint)

Alcoholism (foot joint)

Leprosy (foot pints)

> > > > > > >

Developmental dysplasia of the hip (DDH)Developmental hip dysplasia; DDH; Congenital dysplasia of
the hip; Congenital dislocation of the hip; CDH

Causes, incidence, and risk factors

0 Problems resulting from very mild developmental dysplastheohip may not become apparent until the person
is in their 30's or 40's.

0 One or both hips may be involved.

o Risk factors include being the first child, being female, a breech delivery, and a family history of thi
disorder.

o It occursin about 1 out df,000 births.

o DDH is 48 times more common in female infants than in male infants. This difference is believed to be tf
result of the increased levels of circulating estrogens and relaxin at the time of birth and an increas
susceptibility to them.

Symptoms
9 Diminished movement in the affected side
1 Asymmetry in leg positions
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1 Asymmetry of the thigh fat folds
1 After 3 months of age, asymmetry of rotation of the leg and apparent shortening of the affected leg.
1 There may be no symptoms.

Signs and tests
There are several maneuvers that can detect a dislocated hip or a hip that is able to be dislocated.
But some mild cases are "silent” and cannot be picked up on physical exam.

INVESTIGATIONS
A hip radiograph is helpful in older infants and children.
But, ultrasound of the hip remains the most important imaging study and will demonstrate hip deformity.

Heterotopic soft tissue calcification

Generalized Heterotopic/Soft tissue calcification and/or ossification
1 Metabolic disorders with hypercalcemég., hyperparathyroidism
1 Metabolic disorders without hypercalcemia, e.g., gout, alkaptonuria, hypoparathyroidism
1 Connective tissue disorders
- Fibrodysplasia ossifications progressiva
- Ehlers Danlos syndrome
- Pseudoxanthoma elasticum
- CPPD (Pseudog)
- Dermatomyositis
- Scleroderma
- CREST syndrome
91 Infection
- TB
Leprosy
Cysticercosis
T. spiralis
- Armillifer armillatus (comma shaped calcifications)
Tumor calcinosis
Sarcoidosis
Renal osteodystrophy
Idiopathic calcinosis universalis
Ankylosing spondylitis
DISH

= =4 =4 -8 8 9

Localized Heterotopic calcification

A Burns

Frost bite

Subperiosteal/soft tissue hematoma

Myositis ossificans

Neurogenic heterotopic calcification e. g., spinal trauma with traumatic paraplegia
Hemangiomas (Phleboliths)

Synovial sarcoma

Soft tissue chondroma and osteosarcoma

> > > > > D> D> D>
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

21.
22.

Charcotdés joint is usue:
Joints mainly involved iDsteoarthritis

Subchondral cyst in acetabulum in osteoarthritis :
called as
The joints involved in rheumatoid arthritis

Neuropathic arthropathy in syringomyelia affects
The joint most commonly involved in Diabeti :
arthropathy

Earliest radiological sign of rheumatoid arthritis is
Early and subtle changes of rheumatoid arthritis :
metacarpal heads are well demonstrated

Felty syndrome consists of

Earliest XRay changes in ankylosing spondylitis ¢ :
seen in
ABamboo spine in isduktyg!| c:

HLA 1T B27 antigen is positive in ankylosir :
spondylitis in
Other signs seen in ankylosing spondylitis

Other names of ankylosing spondylitis are

Most characteristic changes in Gout are seen in

APunched Out ofardcplar marging in ¢ :
Goutis due to
Most common cause of neuropathic bone disease

Mo s t common site for Ct:

Calcifiedolecranon bursa is pathognomonic of

Commonest cause of calcification of pinna :
Auto amputation of distal phalanx of fingers is seer :
Symmetrical periosteal elevation seen in lung canc :

IMPORTANT CLUES

Syringomyelia, Tabes dorsalis

Hips and Knees (most common site
Knee, most common site in males is hi
Egger6s cysts

Metacarpophalangeal and  proxin
interphalangeal joints

Shoulder

Foot and ankle

Periarticular soft tissue swelling
Ball <catcherds vi
hands.

Rheumatoid arthritisSplenomegaly
Leukopenia.

Sacrolliac joint

Ossification of Longitudinal spine
ligaments
90% of patients

Dagger sign (ossification of
supraspinous & interspinous ligaments
Trolley track sign (ossification of supra
& interspinous ligaments & capsules of
apophyseal joints)

Mari e Strumpbell 6:
Bechterewds disea:

Feet (1stMTP joint)

Bone erosion by deposition of Di
Sodium urate
Diabetes

Hip / Knee

Gout

Frost bite

Scleroderma
Hypertrophic pulmonary
osteoarthropathy
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GIT system
1 Birds beak esophagtis achalasia.
1 Cork screw esophagus diffuse esophageal spasm.
1 String sign of Kantori Crohns disease.
1 Thumb printing T ischemic colitis.
1 Saw tooth appearante diverticulosis.
1 Apple core appearance 1 carcinoma colon.
1 Bulls eye lesion in git lymphoma
1 Bulls eye lesionin liver 1 candidiasis
1 Bulls eye in stomachi melanoma.
1 Apple core lesion T carcinoma colon
1 Claw appearance T intussusception
1 Rose thoming, wide C loop, mucosal irregularity, scrambled egg appearance, invertedcaigmoma,
head pancreas.
1 Sandwich sign T mesentric lymphadenopathy.
1 Pneumatosis intestinalis 1 necrotising enterocolitis.
1 Double bubble T duodenal atresia.
1 Triple bubble | jejunal atresia.
1 Uplifted liver T eventeration diaphragm, collapse lung.
1 Pearl neck gallbladdér adenomyomatosis of gallbladder.
1 Coiled spring appearance 1 intussusception.
1 Adrenal and ear pinna calcification Addi sonds.
1 Beaded appearanceérisg of pearls app., chain of lakes app., rat tail QB&hronic pancreatitis.
1 Colon cut off sign, gasless abdomen, sentinel loop, and renal haloaigite pancreatitis.
1 Loss of haustrations, pseudo polyps on barium eneunh@erative colitis.
1 Fleischrer sign, Sterling signileocecal TB.
1 Coffee bean sign, bird's beak deformity, and arc of spade defarsigiyoid volvulus
Obstruction of | Feature
organ
Small bowel { Straight segments that are central and lie transversely (no gas in col
coloncut-off sign)
Jejunum 1 Valvulae conniventes
lleum 1 Featureless
Caecum 1 Rounded gas shadow in right iliac fossa
Large bowel 9 Haustral fold spaced irregularly
Volvulus :
1 Pain Xray

ACof f ee B ®iatinct nddlirg nréase corresponding to mesenteric root in largely distended loog
(supine).

- Tyre tube appearance

- Omega sign Single, grossly dilated loop of colon arising out of pelvis or barium enema.
1 On Barium enema

- Bird Beaks signi Tapered hook like end of barium colon

- Ace of spades
1 OnCT scan
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- Whirl signT tightly torsioned mesentery formed by twisted afferent and efferent loop.

Important radiological features of sorG¥'S Diseases :

1 ASD : Hilar dance on fluoroscopy

1 VSD : Shunt vascularity

1 TOF : Heart size nor mal but ma r-dhaped hdaw H
Marked pulmonary oligemia

T TGA ; OEgg on sidedé appearance on CXR

1 Co-arctation of aorta LVH, Notching of ribs inf. Surfacé4™ i 8") usually B/L but U/L may be

seen in pre subclavian type
Inverted 3 sign on Batudies

1 MS : LAH, straightening of | eft heart
Double atrial shadow on-)%\y

1 TAPVC
Non obstructive type: Cardiomegaly wt h pl ethoric l ung fi el ds
appearance on-ray.
Obstructive type : Normal sized heart and Ground glass appearance of lung fields due tc

severe pulmonary HTN
1 Pericardial effusion: : OLeather bottled appearance of he

Skeletal system

1 Sun ray/sun burst appearance, codmans trianglé osteosarcoma.

1 Onion peel app., moth eaten appearance | Ewing's sarcoma.

1 Soap bubble app. T osteoclastoma.

1 Patchy/mottled calcification | chondrosarcoma.

1 Driven snow appearance T pindborg tumor.

1 Honey combing [ adamantinoma.

1 Wormion bones T osteogenesis imperfecta.

1 Trethowans sign | SCFE (slipped capital femoral epiphysis)
1 Aneurysmal sign 1 TB spine.

1 Short 4th metacarpal | pseudohypothyroidism.

1 Arrow headdistal phalangésacromegaly

1 Subperiosteal erosion of phalanges, salt pepper app., basket work app., brown tuiinor

hyperparathyroidism.

1 Tufting of distal phalanges, sausage digits, opera glass deformity, gulls wing appearance, pencil in ¢
deformityi psoriasis.

1 Hair on end appearance of skullemolytic anemia (sickle cell, thalassemia)

1 Bullet shaped vertebral bodyypothyroidism.

1 Loose bodies, osteophytes, subchondral cyst and subchondral s¢lestsisarthritis.

1 Tophi (at 1st MTP jt.) with bifringet crystals gout.

1 Articular cartilage calcification T pseudogout.

1 Vertebra plana, punched out skull lesions, floating teeth., eosinophilic granuloma.

1 Decreased disc space T earliest sign of TB spine.

1 Fish mouth vertebrae T sickle cell, honocystinuria.

1 Intervertebral disc calcification T alkaptonuria.

1 Autoamputation (acrosteolysis), sausage digits, tapering finger, calciriosideroderma.

1 Meniscal calcification T pseudogout.

112



2020 RADIOLOGY
1 Bonein bone | Gauchers
1 Trident hand, tomb stone iliac, V shaped epiphysis i achondroplasia.
1 Enthesopathy, bamboo spine, squaring of vertebrae, Anderson lesion,dagger argtylosing
spondylitis.
Imp. Findings in X-ray Hand
Disease Findings Other
1 Hypoparathyroidism |7 Subperiosteal erosion + Tufting Brownods t
phalanges
1 Pseudohypoparathyroi( i Markedly short # metacarpal Salt and peper skull
ism
1 Acromegaly i Arrow head distal phalanx - heel pad thickness
1 Psoriatic arthropathy |17 Tufting of distal phalanx, sausage shajf
digits, Gull ds Win

Bone secondaries :

o

(0]

(0]

(0]

(0]
(0]

Bone is a common site of metastasis for carcinoma of prostate, breast, lung, kidney, bladder a
thyroid and also for lymphoma and sarcomas.

According to CSDT order of frequency of primary carcinoma metastasising to boneresst >
prostate > lung > kidney > Thyroid > pancreas/stomach.

Tumours usually spread to bone hematogenously (BM metastasis), but local invasion from sc
tissue may oaqr

Sites of bone involved from secondary in descending drdertebrae > proximal femur > pelvis >
ribs > proximal humerus > skull.

Pain is the most common symptom of bony metastases

Most common primary source of solitary skeletal metastasis at thetidi@gnosis i§ RCC

Therefore, an IVP should be part of prebiopsy workup of solitary metastases with no obviou

primary

Majority of the bone secondaries are osteolytic, but few can be osteoblastic as Carcinoma of the prost
in males and carcinoma direast in females are the commonest tumour to give rise to sclerotic
secondaries in the bone.

O O0OO0OO0OO0O0Oo

Mostly blastic  Prostate carcinoid

Usually lytic but frequently blastic Breast

Invariably Iyticc  Kidney, thyroid

.Rest are mixed type

Vertebral bodies are moequent site others are ribs, pelvis and femur

Most common symptom is bone pain in the spine. Pathological fracture are common in spine.
Secondaries in the bone are uncommon distal to the elbow and knee

PRINCIPLES OF RADIOTHERAPY
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IONIZING RADIATION

ELECTROMAGNETIC RADI ATION PARTICULATE RADIATIO N
| |

’ ; ’ ;

X-RAYS grays NEGATIVELY POSITIVELY

1 Produced 1 Produced CHARGED CHARGED
extranuclearly intranuclearly 1 Electrons 1 Protons

1 Produced in an 1 Emitted by 1 Negativep - 1 a-particles
electrical device radioactive mesons 1 Heavy charged
that accelerates isotopes in an UNCHARGE particles
electrons to high attempt to 1 Neutrons (carbon, neon,
energy & then achieve stability. silicon, argon)
abruptly stops then
in a target

PROPERTIES OF ELECTROMAGNETIC RADIATION

They have the same velocity =3x%¢m./sec=18600miles/sec.

Transfer of energy from place to place is in Quanta.

They travel in free space in a straight line.

They are emittedsotropically i.e. equally in all directions.

In passing through matter, the intensity of radiation is redg8@@ENUATION). This attenuation is due

to the fact that some of the energy is taken up by the mataB8ORPTION) and some of the energy is
deflected from its original path to travel in different directiCATTERING). ANot e: The
radiation on matter dependsontho much ener gy that matter receive
6. In free space all electromagnetic radiations dbdyNVERSE S QUARE L AWO.

arwnE

il NVERSE S QU A RHor alpdinf\source, the intensity of radiati®nAt any place varies inversely
as the square of the thaice(d) From the source to the point it is measured.

|~ 1/d? | = k/d? where k is a constant.

ACTION OF RADIATION
|

v v

DIRECT ACTION

INDIRECT ACTION

Radiation is absorbed in the materials. The pho  The radiation interacts with other atoms or molect

of the incident radiation interadtirectly with the
critical targets and causes ionization and excitatio
the atoms of the target material itself, causing
biological change.

in the cell of the target material érproduces fre¢
radicals which in turn diffuse far enough to ca
damage to the critical targets and causes
biological change
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TYPE OF IONIZATION B Y THE RADIATION
v v
DIRECTLY INDIRECTLY
IONIZING IONISING

When the individual
particles have
sufficient kinetic
energyto cause
disruption of the
atomic structure
through which they
pass and produce
chemical and
biological change.
e.gparticulate

DIFFERENCE BETWEEN D IAGNOSTIC AND RADIOT HERAPY
X-RAY TUBE

The radiation itself doe
not produce the chemici
and the biologica
changes, but  afte
absorption in the targe
material, give up thei
energy to produce fas
moving chargec
particles.

e.g.X-rays & grays

radiation
Sr. | Feature | Diagnostic Tube | Radiotherapy
Tube
1 | Length | 25cms. 2 times the
diagnostic tube
(as higher
voltage is
required, the
long length
prevents
sparks)
2 | Tube >200mA for a Upto 20mA for
Current | fraction of a second a few minutes.
3 | Cooling | Limiting factor is Limiting factor
the amount of is the rate at
instantaneous heat| which the heat
the target can can be
tolerate. removed from
the target.
4 | Focal 1x1 mm Around 1 cm
Point
5 | Target |17° (small focal 3 or else the
Angle spot) effective field
size obtained
would be too
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small for
effective use.

Most common Energies used iteletherapy
Energy Dmax
Cobalti 60 r rays 1.33 (Avg) m\0.57 cm
Xirays 6 mv photon 1.5 cm
Linear Accelerator 10 mv photons 2.5cm

15 mv photon2.8 cm
With increasing energy there is greater penetration
Dmaxpeak absorbed dose on central axisaited dose maximum )
Electrons are use to treat superficial lesions & in intya radiotherapy.
Electrons are used to treat :
1. Skin cancers
2. Mycosis fungoides
3. Other superficial cancers

A > B> >

Some points about Xray machine

Anodei Tungsten z ¥4, Melting point 337%C

Production of Xray efficiency depends on atomic number
Efficient removal of heat from the target is an important requirement for anode design cooled by oil| water
or air.

Cathode filament is made up tungsten.

I >

p>N

Linear acceleratafLinac)- Used to accelerate electrons, & produces)Xbeam

Cyclotron - Produces neutrons, photons

Microtron - Is an electron accelerator, combines principles of both linac + cyclotron

Betatron - Device for accelerating electrons used for productionledft®n beam for R& an
Xiray beam

Simulator - Apparatus that uses a diagnostieray tube but duplicates a radiation t/t. Main

function is to display the t/t field to accurately deliver the dose.
Radioactive Sources

1 g-raysources : Co,Cs,Tc, Ra

1 b-raysources : Sr90, Y-90, Au, P

1 Bothb & graysare : [-131 (mainlyb >g), Ra, Au
emitted by

1 Neutron emitting Radioisotope Californium

Radioisotope capable of displacing calcium from body Strontium

C'is used for carbon dating

The m/c form ofrradiation is by use of external beam photons or electrons. Photonsai®or gamma rays
The modern radiotherapy unit, linear accelerator produces badlyskand electrons

Primary radiation : which emerges from the tube & reaches patient.
Secondaryadiation : radiation which scatters on contact with the patient.
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HIGH YIELD FACTS:

1 lonizing radiation deposits energy as it collides with-atdimic particles in tissue, generating damage to
macromolecules.

1 The creation oDNA double-stranded breaks istiought to represent the primary lethal event.

1 Radiation damages DNA in one of the two ways
- Indirect ionizatiori generating hydroxy radical
- Direct ionizationi subatomic particle collides with DNA

1 Dose describes the quantity of energy depositedipiemass of tissue by radiation.

1 Dose is expressed with unit Gray (Gy) = 1 J/kg.

1 An X-ray dose of 1 Gy results i@10° ionizations events per cell, producing about 1000 to 2000 single
stranded breaks and 40 double stranded breaks per cell.

1 Cellsin theG2 and M phase are most sensitive ionizing radiation and S phase cells are radioresistant.

1 Maximal effect from ionizing radiation requires the presence of molecular oxygen and hypoxia may redut
cellular radiosensitivity by a factor of upto 3.

1 Therapeutiaadiotherapy is fractionated : divided into many small fractions delivered over time (typically
five daily fractions per week over 2 to 4 weeks).

1 Fractionated schedules are better tolerated by normal tissues than single large doses, resulting in imprc
therapeutic ratio.

CELL CYCLE

S-PHASE

All mammalian cells propagate and proliferate by mitosis. When a cell divides, 2 daughter cells are product
each of which caries a chromosome complement identical to that of the mother cell. After some time t
daudnter cells also undergo further division. The time between successive divisionsnisatie cycle time or

the cell cycle time.

All proliferating mammalian cells haveraitotic cycle comprising of the following phases.

1.

2.
3.
4

MITOSIS (M -phase)In this phase there is division of cell into to two daughter cells by condensation of
the chromatin network of cell.

G1-phaseis the first resting phase

SYNTHESIS (Sphase)is in which there is synthesis of DNA taking place within the cell

G2-phaseis thesecond resting phase of the cell

The difference in the length of the cell cycle of different cell is always by the difference in the length of GZ
phase as all the other phases are of the nearly the same duration.

c1¥ s Gl M
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CELL CYCLE

1 This pattern of sensitivity and resistance depends on the levels siflthgdryl compound content of the
cells

RADIOBIOLOGY

1 Radiobiologyis the study of the action of radiation on living things.

Rs of Radiobiology :

Repair ofsublethal damage

Reassortment of cells within the cell cycle

Repopulation

Reoxygenation

Radiosensitivity (now taken asthE6 R6 of radi obi ol ogy)

arwnE

This is the basis of fractionation in radiotherapy.

RADIOBIOLOGY

6. Chromosome abnormalities are seen wtelis are : Go or Gy phase
irradiate in

7. Chromatid abnormalities are seen when cells are G2 phase
irradiated in

8. Dose response curve for all mammalian cells appe : Linear Quadratic relationship (LQ
to have a model)

9. Linear componentepresents/results from : DSB double stranded chromosomal

breaks
10. Quadratic/exponential component represents : Break produced by multiple hits
11. The shoulder of cell survival curve represents : Cells ability to repair sublethal

Sublethal damage

12. Cells are most sensitive at : G2/mitosis interface
13. The linear energy transfer (LET) is the amount of ionization occurring per unit length of the radie
trac
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14. LET increases with square of the charge of the incident particle
15. Hypoxic and oxygenatecklls respond similarly to High LET radiation
16. 1 Gy of neutrons produces a greater biologic effect than 1 GyrayX
17. Skin sparing effect is achieved with Megavoltage radiation
18. Beams which may be somewhat more effective the : Neutron beam
X-rays intreating salivary gland tumor
19. Radiation dose has three determinants Total absorbed dose No. of fractions
Time
20. Dose homogeneity in the target volume is the goal
21. The dose required to deliver an average of one lett : Do of the tumor
hit to all thecells in a population
22. A measure of the cells ability to repair sublethal Dq

damage
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RADIATION HAZARDS

Acute Effects of Total Body Irradiation

At the human level the effects of radiation are studies and conclusions drawn from the nuclear accidents
nuclear survivors of Hiroshima & Nagasaki, Marshallese accidenin 1954,Chernobyl reactor accident.

Sr. | Dose Ulgsolex! System
exposure to

No. | (cgy) dedth affected Presentation

1. | 250 Weeks Haemopoietic| Mitotically active precursor cells are sterilized by radiati
500 syndrome This prevents replenishment of these cells. Time of crig
seen after all the circulating cells in the body reach
minimum value.

Prodromal Symptoms Nausea & Vomiting.

Infection & Chils, fatigue, petechial hemorrhages &
ulceration of mouth.
These symptoms are the manifestation of depressio
blood elements

2. | 500 Days Gastrointestin| Nausea, vomiting and prolonged diarrhoea. Loss of
1200 al appetite, sluggishness and lethargy.

Syndrome Symptoms and death are due depopulation of the
epithelial lining of the GIT.

3. | >10,0 | 2448 hrs Cerebrovascul NO PRODROMAL SYMPTOMS

00 ar Severe nausea amdmiting within minutes.
Syndrome Disorientation

Loss of coordination of muscular movement
Respiratory distress

Diarrhoea

Convulsions

Coma and final\DEATH .

At this dose all other systems are also seriously damg
But cerebrovascular damage brings death st fhat the
failure of the other systems does not become obvious.

1 HAEMOPOIETIC & GASTEROINTESTINAL SYNDROMES are reversible with good symptomatic and
supportive care.

Late Effects of Radiation

LATE EFFECTS OF RADIATION
|

| |

Deterministic / Non-stochastic effects Indeterministic / Stochastic effects
Depend on the total dose of the given radiation. Char | Independent of the total do®f radiation. Itis an
of the occurrence increase as the dose givenincreas | FALLORNONEO t ype of a p'
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E.g. alopecia in the irradiated portal \ \ 1 E.g. genetic mutations

TOXICITY OF RADIATIO N THERAPY :

1.

Treatment may be compromised by dose limiting Acute toxicities
(compromising tumor control)

More serious of toxicity is : Chronicones

Radiation of head & neck region often produces Thyroid failure
Xerostomia
Cataract

A serious late toxicity is the development of second malignancy in or adjacent to radiation field

Necrotizing reaction in brain seern 42 month aftetreatment with methotrexate and cranial
irradiation is called

The most common manifestation of radiation induc : Asymptomatic pericardial effusion
heart disease

A contracted bladder may result from doses of : 76 Gy
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RADIOPROTECTORS AND RADIOSENSITIZERS

Radiosensitizers Radioprotectors

Chemical or Chemical or
pharmacological agents pharmacological agents
that increase the lethal | that reduce the

effects of radiation wher biological effects of

administered in radiation

conjunction with it. Doseof radiatiorin
Aim is to move the Dose presencef thedrug
tumor control curve to | reductionPeeer radiationin
lower doses by factor ~ 2Peeneefihednd

differentially
sensitizingtumor cells
while not or minimally
the normal tissue
complication curve.
Typesof sensitizers

1) Halogenated Aim is to selectively
pyrimidines. These are | protect the normal
incorporated into the tissues and not the tum

DNA in place of the cells.

methyl group in the

thymidine

2) Hypoxic cell e.g.sulfhydryl groups,
sensitizers.These WR 638 (Cystaphos)
increase the andAmifostine
radiosensitrity of (WR 2721)

hypoxic cells but nor
aerated cell=.g.
Misonidazole,
Etanidazole.Mitomycin
C, Organic Nitroxides
(SR 4233) and\K 2123

RADIATION PROTECTION

1 For the safety of the radiation workers and the general populatid€®& (International Commission on
Radiological Protectigrhas laid down certain guidelines. The objectives are to prevent clinically significant
deterministic effects by keeping doseslow the practical threshold and to limit the risk of stochastic
effects.

All radiation exposures are governed by SieARA principle

Sieverts (Sv)is the Sl unit to measure the equivalent dose of radiation received. This depends on the type
radiationexposure and the amoumném [radiation equivalent men] is the old unit of equivalent dose of
radiation.

1 1 Sievert =100 rem [1 rad =1 rem = 100 mSv].

T
T
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Area General
Radiation Worker Populatio
Exposed N
Whole 20mSv/ year total over 5 1mSv/ year
body years. Not texceed total over 5
effective dose of years.
5mSvlyear.
Lens 150mSv/ year 15mSv/
year
Skin, 500mSv/ year 50mSv/
Hands, year
Feet
Embryo or | 0.5mSv/ month. Dose of 2mSv for
Fetus remainder of the pregnancy.

T The i ndi vi dua lexposure gheutddat exteedf age in yearsex 10mSv.
1 No occupational exposure below 18 years of age.
1 Radiotherapy is the treatment of neoplastic diseases with the help of ionizing radiation (electromagnetic ¢
particulate) and also certain ramalignant condions (eg. Pituitary adenoma).
RADIOLOGIC UNITS DEFINITIONS

Unit | Quantity Definition
measure
d
Roentg | Exposure | Amount of xrays or gamme
en (R) rays that produces a speci
amount of ionization in &
given volume of air
Red Dose 100 ergs deposited per grs
of tissue
Gray Dose Sl ergs deposited per gram
(Gy) tissue
Rem Dose Unit that reflects the biologi
equivalen | response. It is wused
ce compare various types (
radiation
Sievert | Dose Sl unit of dose equivalenct
(Sv) equivalen | equals 100 rem
ce
1. CURIE (Ci) = (unit of activity) the amount of radon in equilibrium with 1 gramme of radium. Activity

is the number of disintegrations per second. An amount of radioactive material is said to have @n activ
of 1 curie when it undergoe8.7x10° disintegrations per second.

2. BECQUREL (Bq) = (SI unit of activity) a source has an activity #fBg when its disintegration rate is
1 per second.
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1 Curie = 3.7x18°Bq

3. GRAY (Gy) Sl unit of absorbed dos&Gy = 100cGy Older unit of absorbed dose waad. 1 Gy =
100 rads.

4, ROENTGEN (R) unit of exposure.
It is the amount of x ogradiation such that the associated corpuscular emission, per 0.001293 gram
air produces in air ions carrying 1 electrostatic unit of charge of either sign.
f 0.001293s the weight of 1 c.c. of air afO and 760mm of mercury pressure.
T 6Associ agceul aro r émhe phetéelectrohs, Compton recoil electrons and/or the-pair
production electrons set in motion by the primary interactions b/w the radiation photons and air.
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*** RADIOISOTOPES, NUCLEAR SCANNING

RADIOISOTOPES
A radioactive substa® is one which is unstable and spontaneously decays to form a more stable substanc
giving out electromagnetic rays.

Radio nuclides in Radiation Therapy

Linear accelerator Used to accelerate

(linac) electrons & produces
X-ray beam

Cyclotron Produces neutrons
photons

Microtron Is an electron

accelerator, combines
principles of both linac
+ cyclotron

Betatron Device for accelerating
electrons used for
production of electron
beam for R & an X-
ray beam.

Simulator Apparatus that uses ¢
diagnostic Xray tube
but duplicates a
radiation t/t.
Main function is to
display the t/t field to
accurately deliver the

dose.
1 Radioactive Sources
1 gray sources Co, Cs, Tc, Ra
1 b-ray sources Sr90, Y-90, Au, P
1 Both b & grays [-131 (mainly b > g),
are emitted by Ra, Au

1 Neutron emitting Californium.
Radioisotope

x Radioisotope capable of displacing calcium from body Strontium

x C14 is used for carbon dating.

x The m/c form of irradiation is by use of external beam photons or electrons. PhotaAamagser gamma
rays.

122



202

0 RADIOLOGY

x  The modern radiotherapy unit, linear accelerator produces badlys<and electrons
x  Primary radiation : which emerges from the tube & reaches patient.
x Secondary radiation : radiation which scatters on contact with the patient.

RADIOACTIVE MATERIALS

1. Naturally occurring radioactive materials
1 All naturally occurring radioactive materials have atomic number greater than 80 and are grouped
three radioactive families starting witinanium, thorium andactinum.
1 All elements with atome no > 82 are radioactive.
1 It appears that as the no.of particles inside the nucleus increases, the forces that keep the parti
together become less effective since chance of particle emission are increased.
2. Radioactive Ai nbombamient by neutr on
Also calledn-greaction. Here the neutron enters the nucleus and some energy is liberated in the form ¢
gamma ray.
- 34,5P 2P+ Og
Phosphorus
- 597Co 60,;,Co + Og
Cobalt
3. Radioactive Ainducedod by proton bombar dment
Also calledp-n reaction and is caused by the proton bombardment of nucleus. The proton is positivel
charged. So there is increase in the electrostatidgiep of the proton as it approaches the nucleus and the
proton needs considerable energy to achieve the desired penetration. For this purpose the protons have
accelerated ima CYCLOTRON.
3%46S + p—> 347,Cl + lon
sulphur + proton chlorine + neutron
CLINICALLY USED RADI OACTIVE ELEMENTS
SR. | ELEMENTS HALF ENERGY REMARKS
LIFE
| Radium 1620 years | 1 MeV Not used
1 Cobalt 60 5.2 years 1.17 & 1.34 (1.25) Very commonly useteletherapy
MeV
q Cesium 137 | 30 years 0.66 MeV Brachy therapy
q Iridium 192 74.2 days | 0.38 MeV Brachy therapy
1 Strontium 90 | 28 years 0.06MeV Brachy therapy (eypterygiuni choroid
melanoma Retinoblastoma)
1 Yttrium 90 64 hours 2.25 MeV Brachy therapyeyepterygiuni choroids
melanoma Retinoblastoma
q Phosphorus 327 14.3 days | MeV Bone Mets (Radio nuclide)
Ascites malignant
1 Technetium 6 hours 0.14 MeV Radionuclide
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99m
| lodine 125 60 days 0.035/ 0.027 MeV | Pellets Prostate cancer
1 lodine 131 8 days 0.36MeV Ablation of thyroid
1 lodine 132 2.3 hours | 0.38/1.39 MeV Imaging of thyroid
1 Gold 190 2.7 days 0.412 MeV
1 Palladium 103| 16.97 days | 21 KeV Prostate Cancer

DIFFERENT ENERGY RAN GES

20-30 k.v. Rays Grenz
50-150 Kk.v. SuperficialX-rays
150500 k.v. Deep xrays
(orthovoltage)
5001000 k.v. | Supervoltage
> 1000 Kk.v. Megavoltage
IsotopesAtoms having same atomic numbers, different mass numbers (hence different neutron number ) e.g.
17CI3%, 17CI3¥’
Isobars: Atoms having same mass numbers, different atomic number (hence different neutron number)

e.9.28Ni%, 30Zn®*
IsotonesAtoms having same neutron number, different atomic mass numbesdy.
Isomers:Atoms having same atomic and mass numbersliffetent energy states in nucleus.

HALF LIFE OF IMPORTA NT RADIONUCLIDES:

(1 13 - 8 days

(2) 1'% - 2.3 hours

(3) Co® - 5.2 years

(4) T - 6 hours

(5) P* - 14 days

(6)  Thallium - 3 days

(7) Gallium - 3 days
(8) Rn?? - 3-6 days

DIAGNOSTIC USES

The radioactive isotope may be givendefine an orgasuch as the thyroid.

To test forselective uptake in an orgahy scanning the whole body.

To determine the presence of uptake in organs suspected of being therstastses

To estimate the activity of an orgasuch as the thyroid so that an assessment of the degree of
thyrotoxicosis may be made.

Some tumors of the thyroifllicular carcinomasnay produce functioning seatary deposits and if
radioactive iodine is given theseagnbe detected, and algeated bylarger doses of iodine.

PwpnPE

o

THERAPEUTIC USES
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Role of radionuclides in radiotherapy

Those used therapeutically (either in tele or brachy or in both)

Bismuth213, Cobal60, Dysprosiumrl65, Erbium169, Holmium166, lodinel2s, lodinel31, Iridium192,
Lutetium177, Palladiurl03, Phosphoru82, Rheniuml86, Rheniuril88, Samariuni53, StrontiurrB9,
Yttrium-90, cesium, gold and ruthenium (Radium outdated), etc.

Precursors:
Molybdenum99, Ytterbium177, Strontiurm92, etc.

SOME USEFUL RADIONUCLIDES USED IN CLINIC AL RADIOTHERAPY

Sr. no. Radionuclide Energy Half life Medical uses
----- 1 Radlum226 0.83 MV 1625 years For brachytherapy but not

used now a days

2. Cobalt60 1.25 MV 5.4 years Teletherapy & brachytherapy

3. Caesiuml37 0.666 MV 30 years Teletherapy & brachytherapy

4. Iridium-192 0.380MV 72 days Brachytherapy only

5. lodine-125 0.030MV 60 days Brachytherapy

6. lodine-131 0.61 MV 8 days Unsealed radioiodindor
thyroid cancer Rx

7. Gold-198 0.412MV 2.7 days Brachytherapy

8. Strontium-90 2.24MV 30 years For shield (mould) in eye
tumors

9. Phosphorous32 1.71MV 14 days Intraperitoneal

NUCLEAR SCANNING (MEDICINE)

Atomic Structure
An ATOM is the smallest part of an ELEMENT. It has a centmatleus that is surrounded by orbits of
electrons.These electrons are negatively charged. Nucleus of an atom is made up of two fundamental partic
PROTONS andNEUTRONS. Protons ar@ositively charged and the neutrons do not carry any charge.
The electrons are held in their orbits by the electrostatic forces between their negative charges and the pos
charges on the nucleus

No of electrons in an orbit = 2n
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PARTICL | CHARGE MASS

E (2) (A)

Proton +1 1

Neutron 0 1

Electron -1 1/18501 gtfetggrded as (
Positron +1 1/1850

A nucleus is characterized by its cha®yeOMIC NUMBER ( Z) [= the no of protons in the nucleus of an
atom and by its mass on the atomic sdslASS NUMBER (A) [= the sum of the protons and the neutrons in
the nucleus of an atoin

ISOTOPES are substances with the same atomic number but different mass numbers and therefore they h
identical chemical propertidmit different physical properties.

Important radioisotopes

1 Gadolinium Paramagnetic contrast dy
used in NMR (MRI)
1 Xenon For regional cerebral blog

flow (CBF) studies

q Tc>@m labelled| Imaging of spleen, GI1

RBCs bleeding
Ventriculography
 Tc*MAG3 Diagnostic of transplan
rejection
1 Gallium Isotope selectively
concentrated in absce
cavity
 Tcom Used for infarct avio
(technetium) imaging Standard isotop
pyrophosphate | f or AHOt sp
Ml
1 Thallium Agent used for myocardiz
perfusionstudies
(T120% Imaging agent of choice {

assess myocardial viability

Shows ACol d
on perfusion scan (in No
avid infarct imaging)

9 lodinei 123 Evaluation of radio active
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lodine uptake (RAIU)

1 lodinei 131 For detection of thyroic
cancer

T Cr? For Red cell surviva
studies

1 FDG Most  frequently  use(

moiety in PET isi 2 [*F]
fluro-2-deoxyD-glucose

RADIOACTIVITY is the spontaneous, uncontrolled, unaltered emission of particulate and electromagnet
radiation by an unstable atomdés nucleus, in an a

RADIOACTIVE DECAY is the gradual reduction (due to nuclear disintegrations), with tisaga®f time, of
the number of parent nuclei remaining and of the intensity of the emitted radiation.

Units of

Radiation exposure Roentgen

Radiation absorbed dose Gray & Rad [1
Gy =100
Rads]

Radioactivity Curie

Radiation effectiveness (or publif Rem, Sievert

healthmeasure of radiation)

HISTORY OF RADIOACTI VITY

2 vea Event PERSON
1 | 1895 | Discovery of xrays | Von W
Roentgen
2 | 1897 | Isolation of Henri Becquerel
Uranium
3 | 1898 Isolation of Pierre &
Polonium & Madam Curie
RADIUM
4 | 1899 | Radiation is made | Rutherford
upofa&b
5 | 1934 | Artificial Irene Curie &
radioactivity Prof. Joliot
6 | 1939 | Uranium Fission Hahn &
Strassman

NUCLEAR STABILITY AND RADIOACTIVE DECAY

1 Nucleides with odd numbers of neutrons and protons are usually unstable.
1 Nuclear decay may involve a simple release of energy from the nucleus or may actually cause a chang
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= =4

the number of protons or neutrons within the nucleus.

When decay involves ahange in the number of protons, there is a change of element. This is termed
transmutation.

Isotopes attempting to reach stability by emitting radiatiomad®nuclides.

Several mechanisms of decay achieve stability:

1. Alpha decay

2. Beta decay

3. Electron capture

4. Isomeric transition

BETA (b) PARTICLES

Nuclei which have too many neutrons achieve stability by emission of electrons, which are alsb called
particles. A neutron of the nucleus changes into a proton dné alectron. The elecn is emitted and
proton remains in the nucleus. So mass number remains same and atomic no increases by 1.

Ton— bp  + e

Neutron Proton Electron

325P > 3216 +  Oae.
Radioactive phosphorous  Sulphur Electron

. POSITRONS

Nuclei which lack neutrons achieve stability by emissiopasitron (+ve electrons). Here the excess proton of the
nucleus changes into a neutron proton and a positron. The positron is emitted and neutron remains in the nuc

So mass number remains same and atomic number decreases by 1.
hp— Ton +  Oae.

Proton Neutron Positron

eC—> 118 +  Oae.
carbon boron positron

GAMMA ( g RAYS

The emission of the beta particle or the positron in some cases completes the radioactive decay process
in some othe, the daughter nucleus has too much energy for stability and it gets rid of the excess energy
the from ofelectromagnetic radiationwhich is called a&AMMA ( @) radiation.

60, Co—> 6056Nii + O o+ g
cobalt nickel electrogamma radiation

ANNIHILATION RADIATION As compared to electrons, positrons are rare and they combine with
electrons causing disappearance of both the particles and their masses are converted into photon
electromagnetic radiation.

ALPHA (a) PARTICLES
There is emission of alpha) particles only amongst radioactive materials whose atomic number is more
than 80.

226RaT—> 22%6Rn +  “4He.
Radon gas Helium
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6. K-ELECTRON CAPTURE
* When the nuclei have too few neutron® thucleus attracts its own encircling k electron which is
accompanied by emissionofiXays. Thi s occurs in APHOTOELECTRI

7. ISOMERIC TRANSITIONS
In certain cases the excited nuclear state following the emission of a beta particle may be statdarly
state and the nucleus remains in this state for minutes, hours or even daganidrehus behaves as a
separate radioactive material decaying spontaneousBolneric transition with the emission of a gamma
ray only.

Molybdenum 99—  Technetium 99m +.ie

RADIOACTIVE DECAY

The amount of radioactivity present (the number of disintegrations per second) is referractitotgs

In the past, the unit of radioactivity has been the curie (Ci), which is 3. dishtegraions per second.

Because the curie is an inconiat unit, it is being replaced by an international unit called a becquerel

(Bg), which is one disingration per second.

Specific activityrefers to the activity per unit mass of material (ffCor Bg/ g).

For a carrieffree isotope, the longer the hdife of the isotope, the lower is its specific activity.

Radionuclides decay in an exponential fashion, and thehatfiife is often used casually to claaterize

decay.

1 Half-life usuallyrefers to theghysical haklife, which is the amount of time necessary for a radio nuclide to
be reduced to half of its existing activity.

1 The physical halfife (Tp)is equal to 0.693/A, where A is the decay constant. Thus, A and the physical

half-life have characteristic values for each radioactive nuclide.

= =4 =

= =4 =4

LAW OF RADIOACTIVE D _ECAY

1 Rate of disintegration i.e. the number of atoms disintegrating per second at any instant is direct
proportional to the number of atoms of that substance present at stanin

- Noe'l'/t
Gives the number of radioactive atoms at any given instant t.

Where,

N = No. of atoms of a substance at an instant t

No = Initial no. of radioactive atoms

E = No. denoting the base of natural along with (e = 2.718)

/ = Decay constant and is negative because the no. of atoms decrease as the time increases.

HALF LIFE

Half life is defined as the time required for either the activity or the no. of radioactive atoms to decay to half t
initial value.
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T]/2 = @ | =decaycongant

TY2 (Half life of radioisotopes)

TY2in TY2in days TY2in years
hours
1132123 | Gold |2.7days| Co® |5.2yrs
hrs
Tc® | 6 hrs | Thalliu | 3.2 days| Tritiu | 12 yrs
o m m
Galliu St 28 yrs
m
1123113 Radon | 3.8 days| Cs**” | 30 yrs
hrs
Xenon | 5.2 days| Ra 1622 yrs
|13t 8days |U 701 x 16
yrs
p32 14 days
1125 60 days

Maximum Halflife is of uranium 701 x 10yrs > Ra (1622 yrs)
Radium emits, b, grays and decays to radon

ACTIVITY
1 The rate of decay is referred toaivity of a radioactive material.
Unit of activity is curie.
1 Ci = 3.7 x 1&° disintegration/sec.

f This definition is based on the rate of decay of 1 g of radium which was originally measured to be'3.7 x 1(
dps.
MEAN OR AVERAGE LIF E

1 Mean or averagkfe is the average lifetime for the decay of radioactive atoms.
Ta=:

Ta=1.44T,,

100 —
90 —

80 —

~
o
|
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GENERAL DECAY CURVE
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RADIONUCLIDE SCANS

Radiopharmaceutic
al

Critical organ/Disease(imaged)

[-131, F125, +123

Thyroid

MDP

Bone

Tc-99m Meckl ebs diverti cul unhyroidsa
pertechnetate choroid plexus

Tc-99m DTPA Renal GFR

Tc-99m DMSA Renal cortical function

Xe-127, Xel33, Kr
81m

Lung (VP scan), Trachea

Tc-tagged RBCs

Spleen, Gl bleeding

Tc-99m HMPAO

Acute cerebral infarction (Brain)

Tc Stannous

Acutemyocardial infarction (Heart)

pyrophosphate

HIDA/DISIDA Acute cholecystitis (Biliary scintigraphy)

Tc-99m Sulfur Liver pathologies

Colloid

Indium labeled Intraabdominal abscess and inflammatory bowel diseas
WBC

(C) MODES OF RADIOTHE RAPY & NEWER TECHNIQUES IN RADIOTHERAPY

MODES OF RADIOTHERAPY

A) Brachytherapy
B) Teletherapy (including newer techniques)
C) Systemic Radiotherapy

External Internal radiation therapy or Brachytherapy or Plesiotherapy
Radiation or
Teletherapy
Subtypes:
1.Cobalt 1. Intracavitary : radioactive source is kept in the cavity e.g. carcinoma o
machines cervix
2 Linear 2. Intraluminal : radioactive source is placed in the lumen of the tubes ir
Accelerator| body e.g. carcinoma of esophagus, bronchus
S 3. Interstitial : the needles are implanted into the tumor tissues e.g. carci
of base of tongue
4. Surface Mould: a mould is made over the involved area and the radioa
source is placed in this mould e.g. superficial skin tumors
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BRACHYTHERAPY

1 Br achy shodmaas qd&ieek language. When the radiation source (sealed radionuclides as tube

seeds, needles) is placed close to the tumor is called brachytherapy.

1 Brachytherapy, also known as sealed source radiotherapy or endocurietherapy, is a form of radiother:
where a radioactive source is placed inside or next to the area requiring treatment.

TELETHERAPY/ External Beam Therapy

1 Teletherapy in radiation onamly means a source of radiation coming from a distance. It is also called
percutaneous radiotherapy. It is the most commonly used type of radiotherapy.

1 About 60% of cancer patients referred for radiotherapy are treated with external beam radiotherapy
teletherapy equipments.

BRACYTHERAP SOURCES OF
Y SOURCES TELETHERAPY
226Ra 4 MV & 10 MV
accelerator (Main linear
source)
137Cs 137Cs teletherapy
198lIr 60Co teletherapy
125i 150440 KVp X-ray
therapy
Strontium Cyclotron
20-24 MV Betatron
226Ra 4 MV & 10 MV linear accelerator (Main source)
137Cs 137Cs teletherapy
198lIr 60Co teletherapy
125i 150440 KVp X-ray therapy

Strontium

Cyclotron

20-24 MV Betatron

NEWER TECHNIQUES IN RADIOTHERAPY

General Principles

1. A patient to be treated witladiation is initially Simulator
planned on
2. Simplest portals used for treating patients with Bilateral
radiation Anterior/posterior
3. Individualized treatment planning employs lead shielding tailored to shape the field and limit the

radiationexposure to normal tissues
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4.

5.

7.

3D-CRT and IMRT involves use of : MLC
Multi-leaf collimator (to shape beam as
required)

Radio protector amifostine is being used to prevent normal tissue toxicity. Amifostine (WR 2721) is
sulfhydryl compound, which selectively scavenges free radicals in normal tissues.
3D-CRT requires : CT scanor CT Simulator Treatment planning system (TPS)

Virtual Simulation, 3 -Dimensional Conformal Radiotherapy, and IntensityModulated Radiotherapy

The planningof radiotherapy treatment has been revolutionised by the ability to delineate tumours and adjace
normal structures in 3 dimensions using a specialised CT scanner and dedicated computer planning softwar
its most basic form, virtual simulation, thigrocess allows more accurate placement of conventional
radiotherapy fields than is possible using conventioredys, where softissue structures are often difficult to
assess clearly.

T

3-Dimensional Conformal Radiotherapy (3DCRT) is an elaboration sfgiucess, whereby the profile of
each radiation beam is sculpted to fit the profile of the target fromBiatn's eye vieWBEV) using a
multileaf collimator (MLC)and a variable number of beams. Then aif this process is to improve the
therapeutic index of the radiotherapy. By conforming the radiotherapy treatment volume closely to tf
shape of the tumour, the relative toxicity of radiation to the surrounding normal tissues can be reduc
allowing a hgher dose of radiation to be delivered to the tumour than would be possible using convention
techniques.

Intensitymodulated radiotherapy (IMRT) is aiteration of 3DCRT that employs dynamic multileaf
collimation to shape not only the profile of the redut also to vary the intensity of the beam over its area.
This may allowgreater conformality than standard 3DCRT also provides the novel ability to conform the
treatment volume to concave surfaces. This may be useful if the tumour is wrapped aaraunédrable
structure such as the spinal cord, where a therapeutic dose of radiation might otherwise cause unaccep
damage.

3DCRT is used extensively. IMRT is becoming more widely used but is limited by the fact that it is a ver
resourcantensive pocess, in terms of manpower and computing time. The proven benefits from both of thes
modalities over conventional radiotherapy in terms of improved overall survival are limited to a few tumot
sites. There has been some concern about increased exgiosamnal tissues to radiation, particularly with
IMRT, and the potential for secondary radiatinduced malignancy. The downside of tight conformality is
that there is an increased chance of geographically missing disease, which may be invisibldaomitige p
scans (and therefore not included in the treatment plan) or which may move between treatments, eit
because of internal organ movement (such as respiration) or because of inadequate patient immobilisa
Whatever the criticisms of conventionadiotherapy, it gives a wider margin for error than conformal
techniques.

134


file:///E:/wiki/Beam's_eye_view

2020 RADIOLOGY

MCQ

1
.True about Xrays:

Differ from light in their charge

Are produced wherElectron beam strikes
the Cathode

Bone scan makes use of highergy xrays.
Can be emitted as well as absorbed.

2.The magnetic field strength of a 1.5 T MRI
machines which are routinely used today in
day to day radiology practice li®w many
ti mes greater than

It is equal
100 times
2000 times
30,000 times

coow

3.Highly ionizing radiation:
Deutron particles
Alpha particles
X-rays

Gamma radiations

coow

4.Penetration of an-Xay beam mainly depends on:
a. mAs
b. kv
c. Ripple factor
d. All of the above

5.The radiation unit used to for effective dose is:
a. (A)Rad
b. (B)Rem
c. (C)Sievert
d. (D)Gray

6.Which of the following is the most penetrating?
Electron beam

Gamma photons

X-ray photons

Proton beam

apop

e a

7. Investigation of choictor dural ectasia?
a. Contrast myelography
b. Multislice CT
c. Angiography
d. MRI

8. Investigation least helpful in evaluation of a case
of Prostate cancer?

a. CT chest

b. MRI pelvis
rtchdRUSmagnetic

d. Bone scan

field?

9. Investigation of choice for pulmonary
sequestration?

a. Digital X-ray

b. MRI Thorax

c. Color Doppler

d. DSA

10. lonizing radiation are involved in?
a. Elastography
b. Thermography
c. Color Doppler
d. Positron emission tomography

11. Investigation of choice for evaluation of a
suspected case of partial small bowel obstruction?
a. Standing Xray abdomen
b. Barium Follow through
c. Ultrasonography
d. CT scan

12. Imaging modality that permits best degree of
differentiation between Radiation necrosis and
recurrence of a brain malignancy?

a. PET scan
b. SPECT Imaging
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c. MR spectroscopy
d. Color Dopplerstudy

13.Hounsfield unit value of Acute intracranial
hematoma :

0-20 HU

20-40 HU

40-60 HU

100120 HU

apop

[EEY
H
©)
-+

the following structures, which are better
visualized in a CT scan in comparison to
MRI:

Vascular malformations

White matter lesions

Interverterbral disc herniations

Sinonasal Diseases

apop

15High-resolution CT of the lung is a specialized
CT technique for greater detail of lung parenchyma
and it utilizes:

a. Special lung filters

b. Thick collimation

c. Bone algorithm for image recstrudion

d. Large field of view

16.Real time imaging is possible with: following
except:

Spiral CT

EBCT

Fluoroscopy

UsG

coow

17 Maximum radiation exposure is by:
a. MCU

b. CT abdomen

c. Radionuclide scans

d.

Bilateral nephrostogram

18.Probability of effect is function of dosewhich
effects of radiation?

Stochastic effect

Deterministic effect

Nonstochastic effect

Radiation call phenomenon

apop

19.Enteroclysis is study of:
a. Esophagus

b.
C.
d.

Liver
Small intestine
Rectum

20.All of the following show Perihilar grounglass'

apop

haziness on chest-pay, EXCEPT :
ARDS

Pulmonary edema

Pneumocystis carinii infection
Staphylococcal pneumonia

21.Which of the following is investigation of choice

apop

apop

for Congenital Lobar Emphysema?
Bronchography

Helical CT

MRI

Bronchoscopy

.AHRCTO is ideal for

of?

Pleural effusion
Bronchoalveolar cancer
Lung mass

Mediastinal adenopathy

23.0Opacity with nodular & Irregular calcification is

apop

seenin

Pulmonary Histiocytosis
Sarcoidosis

Bronchial adenoma
Pulmonary hamartoma

24 Which of the following is not the correct match?

a.

Qo

Rheumatoid arthritis : Diffuse pulmonary
hemorrhage

Scleroderma progressive pulmonary fibrosis
SLE : shrinkage lung syndrome

Wegener 6 s @prCGavitatihgdump t o

lesions

25.The extent of superior sulcus tumor is best

Qoo

demonstrated by :

Nerve conduction studies
HRCT

CECT

MRI

26 Earliest sign of LA enlargement on chestay:
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a. Elevation of left main bronchus a. (A)The sensitivity of angiography for
b. Smooth anterior indentation @sophagus detecting GI Bleeding is about -BD% less
c. Double cardiac density as compared to nuclear Imaging
d. Cephalization of blood flow b. (B)Angiography can imageéleeding at a
rate of 0.050.1 ml/min or less
27.A 50yearold diabetic female presents with right c. (©)99MTeRBC scan will image bleeding at
flank pain and fever since-3 dys. She also has rates as low as 0.6&1ml/min
pyuria and minimal hematuria. Her urine analysis d. (D)Angiography will detect bleeding only if
revealed several pus cells ad RBCsray KUB extravasation is occurring during the
showed streaky radiolucencies in left renal region. injection of contrast.

CT scan abdomen reveals streaks of low attenuation
foci in renal parenchyma and pevicalyseal system o . .
with perirenal fat stranding and rim of flud S2-Posteriorindentation on esmgus on barium
collection. The likely diagnosis is: column is seen in:

a. (A)Pyonephrosis Right aortic arch
b. (B)Emphysematous Pyelonephritis Double aortic arch

c. (C)Xanthogranulomatous Pyelonephritis Aberrant right subclavian artery
d. (D)Renal abscess Scleroderma

apop

28.Test used to diagnose PUJ obstruction in utero 33 pgise about are MRCP

is:
a. (AUSG a. MR I's used with HAST
b. (B)Retrograde pyelography horseopul se sequen
c. (C)Whitaker test b. Screening tool of choice for primary
d. (D)MRI sclerosing cholangitis
c. Secretin MRCP is extremely useful in
29.All of the following statements about Acute diagnosis of dysfunction of sphincter
RenalColic are true, EXCEPT : of Oddi
a. (A)Sonography is highly sensitive in the d. Dye has to be injected endoscopically

detection of hydronephrosis.

b. (B)Sonography can detect ureteral stones
very sensitively.

C. (C)Helical NCCT is an easy and sensitive
way to detect obstructing or nonobstructing
ureteral calculi

d. (D)Cystine stones are hard.

346 Car mandés meniscusbdé sig
a. Peptic ulcer disease
b. Strawberry gallbladder
c. Carcinoma stomach
d. Patent vitellointestinal duct

35000ubl e ductdé sign i s se
a. Benign biliary stricture
b. Malignant biliary stricture
c. Periampullary carcinoma
d. Duodenal obstruction

30A well-circumscribed low attenuation mass
lesion with central stellate scar and mild
homogenous enhancement in a otherwise healthy
middle aged female is very likely to:be

a. (A)Angiomyolipoma

b. (B)Renal Cell Carcinoma

c. (C)Orcocytoma

d. (D)Mesoblastic nephroma

36.Multislice CECT is most poor in delineating
which of the following in cases of Ca
stomach:
a. Pancreatic infiltration

31Which of the following is the incorrect statement b. Perigastric lymphnode enlargement

regarding Gl Bleeding?
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c. Ascites a. USG
d. Liver secondaries b. CECT
c. MRI
37.All the following are diagnostic barium follow d. ERCP
through features of lleoaecal tuberculosis,
EXCEPT : 44.Which one of the following hepatic lesions can
a. Pulled up contracted caecum be diagnosed with high accuracy by using
b. Widening of ileocaecangle nuclear imaging?
c. 6Tooth pasted appear an cae Hepdtocelldlaecaminoma
d. Strictures involving terminal ileum b. Hepatic adenoma
c. Focal nodular hyperplasia
38Which is not a usual feature of Ulcerative colitis d. Cholangiocarcinoma
on Ba enema?
a. Fine mucosal granularity 45.Reversible ischemia of the heart is detected by :
b. Pseudopolyps a. Angiography
c. Lead pipe colon b. Thallium-201 scan
d. Colovesical fistula c. MUGA

d. Resting Echocardiography

39.Study of choice fointussusception:
a. Barium enema 46.Kerly B lines are seen in:
b. Colonoscopy a. Pulmonary embolism
c. Ultrasonography b. Pulmonary infarct
d. CT scan c. Pulmonary hemosiderosis

d. Pulmonary venous hypertension
47 .Investigation of choice for pericardial effusion is

CT Scan

40 Cupola sign on Abdominal-Ray is a feature of: a.
a. Small Intestinal obstruction b. MRI
b. Meconium ileus c. Echocardiography
c. Large intestinal obstruction d. X-Ray Chest

d. Pneumoperitoneum
48.False about Cardiac MRI:

41. Caroli 6s disease: a. Sensitive most for assessing left ventricular
a. Type 3choledochal cyst function
b. PTC is currently investigation of choice b. LV non-impaction syndromes can be
c. Association with tuberous sclerosis known diagnased.
d. Central dot sign c. Gating is not required with 1.5T MRI
machines.
42 The initial investigation of choice for a Pest d. Best modality for detection of pericardial
cholecystectomy biliary stricture is: tumors.
a. USG
b. ERCP 49.Investigation of choice in aortic aneurysm:
c. Computed Tomography a. USG
d. MRCP b. CT scan
c. MRI
43The bes investigation for diagnosis of Acute d. Digital subtraction Angiography

Pancreatitis:
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50.MRI is Best investigation for following except?
Traumatic paraplegia

ADEM

Diastomatomyelia

Fracture of dens

apop

51Wodr mi an bones6 c be
EXCEPT:

Hypophosphatasia

Down's syndrome

Pyl ebs di sease

an

oo op

52.NOT tue about congenital hip dislocation?

a. Itis 6 timesmore common in males

b. Ultrasound is investigation of choice

c. The 6hour gl asso
capsule may prevent a successful closed
reduction.

d. When the ossification center is in the lower
medial quadrant, the hip is normal.

53 Most common cause ehdplate destruction with
reduction of Intervertebral disc space on X
ray:

Lymphoma

Tuberculosis

Eosinophilic granuloma

Metastasis

apop

54A1 1l i ac hornso:
a. Ankylosing spondylitis
b. Juvenile Rheumatoid arthritis
c. Nail Patella syndrome
d. Osteitis condensans ilii

55.In scurvy all the following radiological signs are

seenEXCEPT:
a. Pelican spur
b. Growth arrest lines
c. Zone of demarcation near epiphysis
d Frenkel ds | ine

56.Which one of the following is the investigation
of choice for
disease ?
a. Plain X-ray
b. Ultrasonography (US)

appe

c. Computed Tomography (CT)
d. Magnetic Resonance Imaging (MRI)

57. AiBone within boneo ap
a. CML
seQ Ostpolqoro§|%| | owi ng

Osteopetr05|s
d Bone infarct

58AiLi ckedstcakady appear anc

Menkebds kinky hair syﬁeﬁr}n'ﬁme
a. Leprosy

b. Sarcoidosis
c. Hypertension
d. Madura foot

h | O .
%QrAa5%§egr§ olg ¥ema|¢t=: prgsent!adomlntr? |toa|nful

swelling over the left iliac blade area. Radiograph
of the pelvis showed 06a
destruction wi t h mottl e
involving the iliac blade. Which of the following is
the most likely diagnosis?

a. Metastases

b. Chondrosarcoma

c. Giant Cell Tumor

d. Osteochondroma

60.Geographic Iytic lesions in skull with beveled
edges seen in:

Multiple myeloma

Eosinophilic granuloma

Sickle cel anemia
Mi nkeds

apop

Ki nki Hair sy
61What is the imaging study of choice in the
setting of head trauma?

Helical CT scan without IV contrast

Spiral CT scan with IV contrast

MRI

Digital skull radiographs.

apop

62.Which of the following is classic Cappearance
of an acute subdural hmtoma:

evaluatio nb gqtlforgr%pgp d hxp{argease lﬁ’slé)'? t hes:¢

escenshape hypodense lesion
c. Crescenshaped hyperdense lesion
d. Lentiformrshaped hypodense lesion
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63.A young male develops fever, followed by
headache, confusional statecdb seizures and a
right hemiparesis. The MRI performed shows
bilateral temporal lobe hyperintensities. The most
likely diagnosis is:

a. Acute pyogenic meningitis

b. Herpes simplex encephalitis

c. Neurocysticercosis (resimose type)

d. Carcinomatous meningitis

64.Juvenile nasal angiofibroma:

a. Radiotherapy is treatment of choice

b. 6Antral signd can be
c. Peroperative embolization is warranted.

d. CT Scancontrast enhanced is the

investigation of choice for juvenile nasal
angiofibroma

65Which one of the followng brain tumors is
highly vascular in nature?

Glioblastoma.

Meningiomas.

C P angle epidermoid.

Pituitary adenomas.

apop

66.The procedure of choice for the evaluation of an
aneurysm is:

Ultrasonography

Computed tomography

Magnetic resonance imaging

Arteriography

coow

67.Which of the following
enhancing tumor?
Pituitary Adenoma

Low grade astrocytoma
Optic chiasmal glioma
Germinoma

is generally nen

apop

68.Which one of the following tumors most

commonly shows &ébrack
a. Ependymoma
b. Medulloblastoma
c. Meningioma
d. Corpus calllosal lipoma

69.Posterior scalloping of vertebrae is seen:

Multiple myeloma
Neurofibromatosis
Bestrew disease
Aortic aneursm

apop

70.The MR imaging in multiple sclerosis will show
lesions in:

White matter

Greymatter (Deep)

Thalamus & Hypothalamus

Basal ganglia & External capsule

apop

71A middleaged man presents with progressive
atrophyl and weakness of hands and forearms. On
examination, he is found to have slight spasticity of
legs, generalized hyperreflexia. W2MRI reveals
increased signal in the cortgainal tracts. The most
likely diagnosis is:

a. Multiple sclerosis

b. Amyotrophic lateral sclerosis

c. Subacute combined degeneration

d. Pontine myelinolysis

72Intradural metastases (drop metastasis) are a
frequent comlication of all, EXCEPT.
Medulloblastomas

Oligodendroglioma

Pineal germinomas

Ependymoblastoma

apop

73.Best method to diagnose hydrocephalus in 1
month old child is:

X-ray

Ultrasound

CT scan

MRI

apop

74.A patient comes with proptosis and Abducent N
palsy. Adark homogenous mass on T2W MRI is
seen which shows intense enhancement with
contrast. Diagnosis is?
e ta. Cavérmoushamangiomao n 6 ?

b. Meningioma

c. Astrocytoma

d. Glioma

75.C1 C2 best seen in:
a. Lat view



2020 RADIOLOGY

b. Oblique view
c. AP view
d. Odontoid view

76 Which is not a sign dflydatid cyst?

a. Catwheel 6 apperance

b. 6Mercedes Benzd sign
c. 6Cyst in cystd sighn
d. 6Fl oating membranebd

770n MRI the differential diagnosis of spinal cord
edemais:
a. Myelodysplasia
b. Myelomalacia
c. Myelochisis
d. Cord tumors

78 Characteristics of Thyroid carcinoma include all,
EXCEPT:
Hyperechoic
Hypoechoic
Microcalcifications
Majority shows invasion into thyroid
stroma.

apop

79.Best imaging modality for neuwrndocrinal
tumors:

PET

CECT

Radio nucleotide scan

MRI with gadolinium scans

apop

80In a male fetus, ultrasound identifications of
bilateral hydronephrosis and bladder dilatation
(with oligohydramnios) is diagnostic of:
a. Polycystic kidney disease
b. Multicystic dysplastic kidney
c. Ureteropelvic junction obstruction
d. Posteior urethral valve

81 Which of the following features on second
trimester ultrasound is not a marker of Down's
syndrome?

a. Single umbilical artery
b. Choroid plexus cyst

c. Diaphragmatic hernia
d. Duodenal atresia

S

82.Best for unruptured ectopic pregnancy is:
a. Perabdominal US
b. HCG
c. Trans vaginal US
d. Amniocentesis

83Intrauterine diagnosis of pyeliectasis can
reliably be done when AP diameter of renal
I @alvis is more than?
a. 2mm
b. 6 mm
c. 10m
d. 14 mm
84 .nMeht al cakingo in CT
that patient is hamg:
Ca colon
Ca pancreas
Ca stomach
Ovarian tumour

Qo op

85.nvestigation of choice in DCIS:
a. Mammography
b. CT
c. MRI
d. PET

86.Investigation of choice for preoperative
evaluation of endometrial carcinoma:
Hysteroscopy

CEMRI

HRCT

Transvaginal ultrasound

apop

87 Which ultrasound finding with an adnexal mass
is most suspicious for malignancy?

8 cm in diameter

Several internal excrescences

Cystic with two thin septations

Free pelvic fluid

Qoo

88.A 55 year old post menopausal woman, on
hormone replacement therapy (HRpjesents with
heaviness in both breasts. A screening mammogram
reveals a high density speculated mass with cluster
of pleomorphic microcalcification and ipsilateral
large axillary lymph nodes. The mass described
here most likely represents:
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Cystosarcoma pitioides
Lymphoma.
Fibroadenoma
Carcinoma.

apop

89.Radiological investigation of female of
reproductive age group is restricted to:
Menstrual Period

First 10 days of Menstrual Cycle

10-20 days of M. C.

Last 10 days of M. C.

apop

90.A highly accurateintracranial as well as
extracranial delivery of high radiation doses with
small radiation fields is best possible with?

a. CyberKinfe

b. CHART

c. IORT

d. 3D-CRT

91.Radionuclide agent of Choice for
implants:

Gold-198 seeds

1125 seeds

Palladium103 seeds

Co-60

prostate

aoow

92.Which compound is not considered as a
radiosensitizer?

Hyperbaric oxygen

Misonidazole

Amifostine

ldoxyuridine

apop

93.Maximum radiation permitted for a worker for a
year is:

3 mSievert

20 mSievert

8 mSievert

10 mSievert

oo o

94.Which of the following is a stochastic effect of
radiation ?

Alopecia in the irradiated portal

Local desquamation in the irradiated field
Genetic mutation

All of the above

apop

95.Radiation induced transverse myelitis occurs in:
a. 1-3days
b. 4-6 months
c. 1-3 weeks
d. 1-2 years

96.Longest half life is seen in:
a. Radon
b. Radium
c. Uranium
d. Cobalt

97.True match:
a. Gallium: Ideal agents for bone scan
b. Rubidium82: Myocardial perfusion
imaging
c. Indium-111 is used for brain studies
d. MAG3 is used for functional images of
pulmonary ventilation

98.Cobak60 is
a. A naturally occurring radioisotope
b. An artificially made radioisotope
c. A positron
d. None of the above

99 Following agents can be used in form of eye
plaque for radiatiortreatment of lesions in the
eye (like melanomagxcept
a. 90Sr/90Y
b. %Ru
c. A
d. Plutonium

100.Which is not the R of radiolobiology:
a. Repair.

b. Repopulation.
c. Redistribution.
d. Resortment.

101.The following features help to differentiate
mega voltage xay therapy from orthaltage
therapy, EXCEPT:

a. More skin damage

b. Very low lateral scatter

c. Homogenous distribution of radiation

d. Greater deposit of energy in the tumor
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102.Gamma camera in Nuclear Medicine is used
for:

Organ imaging.

Measuring the radioactivity.

Monitoring the surface contamination.

RIA

apop

103.Sestamibi Scan is used in:

Ectopic thyroid

Ectopic parathyroid

Parathyroid adenoma

Extra adrenal pheochromocytoma

oo op

104.Which one of the following has maximum
ionization potential?

Electron

Proton

Alpha particle

Gamma Photon

apop

105.True abouieletherapy?

a. Phosphorou82 is used as a radioactive
material in Teletherapy machines.

b. X-rays & gamma rays are the forms of
radiation most commonly used to treat
cancer.

c. X-rays rays are generated from decay of
atomic nuclei in radioisotopes such as cobalt
& radium.

d. Itis rarely used form of radiotherapy.

106.In the treatment of Papillary Carcinoma of
Thyroid, Radioiodine destroys the neoplastic cells
predominantly by:

a. Alpharays

b. Betarays

c. Gamma rays

d. X-rays

1071sotope commonly used in interstitial & mould
therapy:

Iridium192
Cobalt60
Caesium137
Gold198

apop

108. Low dose rate (LDR) brachytherapy means

dose rate at the dose specification point(s)=
a. 0.1 0.2 Gy/h
b. 0.4i2 Gy/h
c. 2i12 Gy/h
d. >12 Gy/h

109.Most IORT programmes today are based on
electron beams produced by megavoltage linacs,
since electrons provide which of the following
advantage over X rays for the purposes of IORT?

a. The electron dose is deposited over a
definite range.

b. The dose can be deposited homogeneously
throughout the target volume.

c. No much difference between the tissue and
bone absorption of megavoltage electron
beams.

d. All of the above

110.Which of the following is a correct selection
criterion forendocavitary rectal
Radiotherapy?

a. Very poorly differentiated rectal Ca;

b. Immobile lesion with a diameter > 3cm;
The location of the lesion within 10 cm from
the anal canal,

d. Presence of lymph node or distant
metastases.

o

111.Multiple daily fractions, usllg two with doses
per fr ac tii2@ncGyp dsuall§) 16120
cGy, separated byi 8 hours, to total doses higher
than those given
defined as:

a. Hypofractionation RT

b. Hyperfractionation RT

c. Accelerated RT

d. Continuous hyperéctionation accelerated
RT

~

wi t h ]

112.According to recent trials palliation of
metastatic disease can be done by:

8 Gy in one fraction

20Gy in 5 fractions

30 Gy in single fraction

Above 70 Gy

Qoo

113Factors associated with increased risk of
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radiation injury to the central nervous system  117Total skin electron irradiation is most
tissues include following except? commonly employed for treatment of:

a. Medical iliness (hypertension and diabetes). a. Leukemia
b. Whole brain irradiation. b. Hodgki nés di sease
c. Use of Low LET beams. c. Mycosis fungoides
d. Concomitant use of methotrexate. d. Neuroblastoma
114Wh|ch_ of the foI_Iowmg is not an indication of 118.PETCT is investigation othoice for?
radiotherapy in grotid tumor?
a. Recurrent disease a. Rhinocerebral mucormycosis
b. Resectable local lesion b. Recurrent ovarian cancer
c. High grade lesion c. Progressivenultifocal leucoencephalopathy
d. Unfit for surgery d. Ductal Carcinoma in Situ of breast
115Gamma knife radiosurgery is most useful in Rx 119.6mb6 in Tc99m stands
of? _ a. Mass number
a. Lung carcinoma b. Multiple
b. Renal tumors c. Metastable
c. Brain tumors d. Measurable
d. Cancer cervix

, , ) 120lnvestigation of choice detectiriger
116.Point B in treatment of Ca cervix corresponds metastases in a case of carcinoma stomach?

to: _ a. Ultrasound
a. Mackenrodts ligament b. CT scan
b. Obturator Lymph node c. MRI
c. lIschial tuberosity d. SPECT scan
d. Round ligament

1.(D) . Can be emitted as well as absorbed

X-rays are ionizing electromagnetic radiations, essentially produced when a stream of K shell electrons of
atom accelerated by a high voltage applied between the filament (cathode) and the target (anode), strikes
target and the electrons give up their energy producing characteristic radiations i.eratfsee Xrays have

dual property they can be emitteas well as absorbed. In bone scan gamma radiations areasgdays).

(Ref. Principles of Radiation Therapy by Thomas Deeley, Pg. 33)

2.(D). 30,000 times

The strength of a magnetic field may be measured in tesla (T) or gauss. One tesla islj0@0tgauss. The
earthés magnetic field at the earthdés surface va
magnetic field of 1.5 T, or 15,000 gauss, i . e.,
field. .

(Ref.MRI and CT by Lee & Rao"£Edition, Pg. 71)

3.B). Alpha particles

Radiation interacts with other atoms or molecules in the cell of the target material and produces free radic
which in turn diffuse far enough to cause damage to the critical $ayed causes the biological chaiighe
indirect action. The radiation inside the cytoplasm causes hydrolysis of wa€@) {¢iH" and OH ions. The
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free radical (OH ion) can penetrate the nuclear membrane and induce damage to the cellulap2Sénce
of nascent oxygen by croefisking. Alpha particles have highest ionization power.
(Ref. Farr & AllisyRobertsi Physics for Medical Imaging $Edition, Pg. 150)

4.(B). kv

mAs controls film density, while kVp controls image contrast and pdiwatraf X-ray.
To increase contrast, reduce kV; to reduce contrast, increase kV.

(Ref. Farr & AllisyRobertsi Physics for Medical Imaging SEdition, Pg. 14)

5.(C). Sievert

Quantity Old unit | New Sl unit

Activity Curie Becquerel

Exposure Roentge | Coulomb/kg
n

Absorbed dos¢ Rad Gray

Dose Rem Sievert

equivalent

(Ref. Parki PSM, 28" Edition, Pg. 650651)
6.(B). Gamma photons
Gamma photons have highest penetrating power.
The energy of proton & electron beams has not been defined.
For same energyhoton has greater penetrating power than proton (hydrogen hgiteter mass)
i.,e. 18 MV photon > 18 MeV proton
18 MV photon > 18 MeV electron
Therapeutically used Proton beams have energy range of 150 @y MeV.
(Ref. O.P.Tondon Generehemistry)
7.D. MRI
8.A. CT chest
9.D. DSA
10.D. Positron emission tomography

11.D

12.A.
13.C.
14.D.

15(C). Bone algorithm for image reconstruction
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Three factors significantly improve the spatial resolution of CT such that it can be deseriugt gesolution
CT (HRCT)

Narrow beam collimation High Spatial reconstruction Small field of view

algorithm (Edge
enchancing or sharp
| algorithm)|  Ex Bone |
algorithm
i.e. it cuts thin slices of Makes  structure  visible Increase resolution
° 1.5 mm as compared to  sharper & reduces smoothir
°© 10 mm of CT scan (opposite to sharp) but
makes image noise mol
obvious

(Ref. Grainger, % Edition, Pg. 278, 279)

16.(A). Spiral CT
The EBCT scanner operates on the principle of electron beam tomography, whereby moving electrons are |
electromagnetically onto one of four tungsten target rings lying in the gantry below the patient. Each sweep
the target ring requires 50 ms, andrehis an 8ns delay to reset the electron beam. Thiays generated from
this electron bombardment of the target ring are tightly collimated and pass through the patient onto a dou
ring of cadmium tungstate detectdssng in the gantry above the patit. The resultant images are 8 mm in
thickness. Since each of the four target rings produces two images, eight tomographic images can be gene
in one scan sequence. Theages produced are contigugusxcept for a 4nm gap between images from
adjacentarget rings.
Conventional and helical CT can produce excellent static images of cardiac anatomy and pericardium, wher
EBCT, a newer imaging modality, is capable of evaluating not only the static anatomy but also the functior
anatomy of the heart.
Electron beam computed tomography (EBCT) (ultrafast CT) (cine CT) (fast CT), has taken its place as
important modality in the assessment of ischemic heart disease. The EBCT scanner can quantify myocar
function, assess wall motion abnormalities, ev&uatracardiac thrombi and ventricular aneurysms, and
determine coronary artery bypass graft (CABG) patency. EBCT is also an important imaging modality in tt
evaluation of coronary artery calcification.

(Ref. Grainger 06s 'TEditog Rgol98)i c
17. (B). CT abdomen

Examination Effective total dose

(mSv)

Chest radiograph 0.06

Skull radiograph 0.2

Pelvis radiograph 0.65

Lumbar spine 1.3

radiograph

Upper Gl series 2.45

(Barium)

Abdomen radiograph 0.55
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Barium enema 28to4
IVP/IVU 1.6
Extremities 0.01
Enteroclysis 15
CT chest 8
CT abdomen 10
CT head 3.5
RNI 4.8

(Ref. Bailey and Love, $%dition, Pg. 130)

18. (A). Stochastic effect

Deterministic/norstochastic effects arbe effects not subjected to the lawsbéance or probability. There is a
threshold dose below, which the effect does not occur. Dose significantly above the threshold will inevitab
produce the effect, and its severity increases with radiation dose, e.g. somatic effects and radiation accidents

Non-deterministic/stochastic are the effects obey the laws of chance or probability. The risk of an effe
occurring is increased as exposure to radiation increases, but the effect is not inevitable. Also the severity
effects is not related to dose re®l. There is no threshold dose below, which the effect does not occur, e.g
induction of cancer and genetic effects i.e. Chromosomal mutations and Leukemias and tumors.

(Ref. Harrisonods PhEditiorg Vop 1, Bgs 2610F N

19. (C). Small intestine
In enteroclysis, often, barium is infused through a nasogastric tube placed in duodenum or jejunum.
(Ref. Sutton, BEdition, Pg. 864)
20. (D). Staphylococcal pneumonia
Causes of perihilar grourglass haziness include:
1 (A)ARDS
1 (B)Pulmonary edema
1 (C)Pneumocystis carinii infection
(Ref. Grainger 6s '"Editog, Rpp312)i ¢ Radi ol ogy, 4

21. (D). Helical CT
Congenital lobar emphysema
A Progressive over inflation of one or multiple lobes, usually of the upper lobes or right falulle
A Left upper lobe is most commonly affected (43%).
A The word emphysema is misnomer as there is no alveolar wall destruction
A The etiology is unknown in many cases but is related to obstruction of the bronchus by a ball val
mechanism
Present with respatory distress (90%) with progressive cyanosis within 6 months of life.
Associated congenital anomalies (cardiovascular) are seen in 50% cases
A Treatment is by lung resection

> >

(Ref. Grainger Diagnostic Radiology" £dition, Pg. 459,652)

22.  (B) Bronchoalveolar cancer
1. Pleural effusion is seen by plainrdy chest AP view and in lateral decubitus view. If these are still
doubts, we can go in for USG
2. Interstitial lung disease is ideally evaluated with High Resolution CT.
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3. Lung mass also can be ewvated by CT.
4. Mediastinal adenopathy is visible in plairrXy chest, PA view as well as in CT.

HRCT is superior to the plain chestr&y for early detection and confirmation of suspected ILD. Also, HRCT
allows better assessment of the extent and disiribof disease, and it is especially useful in the investigation
of patients with a normal chest radiograph. Coexisting disease is often best recognized on HRCT scanning,
mediastinal adenopathy, carcinoma, or emphysema. In the appropriate cletitayy HRCT may be
sufficiently characteristic to preclude the need for lung biopsy in IPF, sarcoidosis, hypersensitivity pneumonit
asbestosis, lymphangitic carcinoma, and PLCH. When a lung biopsy is required, HRCT scanning is useful
determining thenost appropriate area from which biopsy samples should be taken.

The other tests used for interstitial lung diseases would include
Radionuclide scanning: Gallium-67lung scanning is of limited value in evaluating the inflammatory
component diethyleneimene pentacetate (DTPA) is an index of pulmonary epithelial permeability that result:
from inflammation. This test may provide a means of assessing the activity of ILD. Normal IOWHA
clearance in IPF predicts stable disease, while rapid clearantiiedgratients at risk for deterioration.
Pulmonary function testing: Spirometry and lung volumes measurement of lung function is important in
assessing the extent of pulmonary involvement in patients with ILD. Most forms of ILD produce a restrictiv
defect with reduced total lung capacity (TLC), functional residual capacity, and residual volume. Force
expiratory volume in one second (FEV1) and forced vital capacity (FVC) are reduced, but these changes
related to the decreased TLC. The FEV1/FVCora&iusually normal or increased. Reductions in lung volumes
increase as lung stiffness worsens with disease progression. A few disorders (uncommon in sarcoidosis
hypersensitivity pneumonitis, while common in tuberous sclerosis and LAM) produceitialeopiacities on
chest Xray and obstructive airflow limitation on lung function testing.
Diffusing capacity: A reduction in the diffusing capacity of the lung for carbon monoxide DLCO is a common
but nonspecific finding in most ILDs. This decreaseus,dn part, to effacement of the alveolar capillary units
but more importantly, to mismatching of ventilation and perfusion (V/Q). Lung regions with reducec
compliance due to either fibrosis or cellular infiltration ma be poorly ventilated but may atiltaim adequate
blood flow and V/Q in these regions act like true venous admixture. The severity of the reduction in DLC
does not correlated with disease stage.
Arterial blood gas: The resting arterial blood gas may be normal or reveal hypoxemia (segoiada
mismatching of ventilation to perfusion) and respiratory alkalosis. A normal arteriah€lon (or saturation by
oximetry) at rest does not rule out significant hypoxemia during exercise of slegpet€@ion is rare and is
usually a manifestaon of endstage disease.
Cardiopulmonary exercise testing: Because hypoxemia at rest is not always present and because sevel
exercise induced hypoxemia may go undetected, it is useful to perform exercise testing with measurement
arterial blood gass to detect abnormalities of gas exchange. Arterial oxygen desaturation, a failure to decree
dead space appropriately with exercise [i.e., a high VD/VT ratio], ad an excessive increase in respiratory r
with a lower tharexpected recruitment of tidalolume provide useful information about physiologic
abnormalities and extent of disease. Serial assessment of resting and exercise gas exchange in an exc
method for following disease activity and responsiveness to treatment, especially in patieR& wi
Fibre optic bronchoscopy and bronchoalveolar lavage (BAL)
In selected disease (e.g., sarcoidosis, hypersensitivity pneumonitis, DAHs, cancer pulmonary alveo
proteinosis), cellular analysis of BAL fluid may be useful in narrowing the differential diagnostic possibilities
among various types of ILD. The role f&AL in defining the stage of disease and assessment of disease
progression or response to therapy remains poorly understood, and the usefulness of BAL in the clini
assessment and management remains to be established.

(Ref. Textbook of Radiology anddging, David Sutton,"7Edition, Pg. 187)
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23. (D). All of the above
All these conditions are associated with eggshell calcification
Honey combing is seen in:
Histiocytosis X
Tuberous sclerosis
Sarcoidosis
Pneumoconiosis
Cryptogenic Fibrosing alveolitis
Scleroderma
Rheumatoid arthritis
Lipoid pneumonia
Extrinsic allergic alveolar
Lymphangiomatosis
1 Amyloidosis
Crazy pavement appearance is seen in alveolar proteinosis
(Ref. Harrison, 18 Edition, Pg. 1470; Oxford Textbook of Medicine 17.10)

= =4 =4 4 -4 -4 -8 -8 -8 -4

24.  (A). Rheumatoid arthritis : Diffuse pulmonary hemorrhage

Rheumatoid arthritis . | Lung nodules

Scleroderma . | Progressive pulmonary fibrosis

SLE : | hrinkinglun@ syndr ome
Wegener 6s gr: | Cavitating lung lesions

Sarcoidosis . | Bilateral symmetricahilar adenopathy

Parenchymal, interstitial & pleural changes

Good Pastures syndrome| : | Diffuse pulmonary hemorrhage

Sjogrends sy: |Interstitial fibrosis similar to cryptogenic fibrosir
alveolitis mainly affecting lower zones al
lymphocyticinterstitial pneumonitis

( Ref . Ha I EditienoViol52sPg. 2078, 2088)

25(D). MRI
Pancoast tumor includes bronchogenic carcinoma, usually squamous cell type, affecting left lung apex
eroding ribs (1 and 29 involving brachial plexus and/smp at het i ¢ chain (Horner 6:
modality to demonstrate the extent of superior sulcus tumor.

(Ref. Grainger Diagnostic Radiology"&£dition, Pg. 321, 463, 475)

26.(A) Elevation of left main bronchus.
Elevation of left main bronchus the earliest chestpay sign of LA enlargement on chest xray . On barium
swallow study the esophageal indentation is earliest evident.
(Ref. David Sutton,"6Edition, Vol. 1, Pg. 345)

27(B) Emphysematous Pyelonephritis
EmphysematousPyelonephritis

o Itis chronic suppurative granulomatous infection in diabetics.

0 It can be typel or type2.

0 The infecting organism is usually E. coli.

o There is female preponderance.
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o0 On xray there may be air lucencies seen.
o CT findings include loss of CM differentiation thicalculi and low attenuation air foci in the renal
parenchyma with/without in PCS and perinephric space and perirenal fat stranding.
o If untreated it can be life threatening.
(Ref. Grainger's Diagnostic Radiology" Edition, Pg. 1551, 1764)
28(A). USG
Ultrasound scanning is the least invasive means of detecting hydronephrosis and has been used to diag
pelviureteric junction obstruction in utero.
Excretion urography is helpful if there is still significant function in the obstructed kidney. Theseslrpelvis
is dilated and the minor calyces | ose their norn
thin rim of poorly functioning renal parenchyma may give a faint nephrogram around the dilated éalsices
0 soebaupb b | e 6 afphe derel ad obstrection Is in doubt it can help to take follow up films up to 24
hours after the contrast has been injected. The -@migque medium slowly diffuses to fill the obstructed
system down to the block.
Isotope renography is the most helpfest to establish that dilatation of the renal collecting system is due to
obstruction.
(Ref. Bailey and Love, 2%dition, Pg. 1294)
29.(B). Sonography can detect ureteral stones very sensitively and is therefore commonly used in the
evaluation of renalcolic
Spiral CT without intravenous contrast is an easy and sensitive way to detect obstructing or nonobstruct
ureteral calculi. If the calculus is larger than 5 mm, lithotripsy is usually necessary to fragment the stone
allow its passage. With stes less than 5 mm, hydration with pain management is usually adequate. Th
passage can be monitored with plain films.
Sonography is highly sensitive in the detection of hydronephrosis. It cannot detect ureteral stones, however,
is therefore not commoylsed in the diagnosis or management of renal colic.
In patients with renal colic in whom CT does not detect a ureteral stone, other causes of pain can be evalu
with CT, thereby simplifying the diagnostic weup.
(Ref. CEDT, B Edition, Pg. 761)

30(C). Von Hippel Lindau syndrome
A well-circumscribed low attenuation mass lesion with central stellate scar and mild homogenous enhancernr
in a otherwise healthy middle aged female is very likely to be Oncocytoma.

(Ref. Grainger's Diagnostic Radiolog§" Edition, Pg. 1529)

Topic 21 Gastrointestinal System, CVS, Musculoskeletal System

31(B). Angiography can image bleeding at a rate of 0.68.1 ml/min or less
Detection of gastrointestinal bleeding depends on:
Angiography:
o0 Angiography will detect bleding only if extravasation is occurring during the injection of contrast.
0 Angiography detects bleeding at the rate of 0.5 mL/min
0 Angiography is 63% sensitive for upper Gl bleed and 39% for lower Gl bleed while radionuclide
methods are very sensitive intéeting blood loss from GIT, but less accurate than angiography in
localizing the site of bleeding.
o0 Advantages:
- Precise localization of bleeding site in areas inaccessible to endoscopy
- Even in significant active bleeding, good angiography is almost renadentifying the culprit
site
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- Transcatheter embolization can be simultaneously applied, especially to much wider range
lesions than endoscopy can.
Radionuclides scan:
0 RBC nuclear scan (f89m Sulfur colloid) detects bleeding at the rate of G3.@5L mL/min with
almost higher specificity, however are usually used as a complimentary to arteriography.
o Tc 99mlabeled RBCs are not useful in occult bleeding and detect acute /intermittent bleeding c
0.35ml or more per minute.

(Ref. Grainger DiagnostiRadiology, 4' Edition, Pg. 1171; RRM Dahnert"Edition, Pg. 1111)

32. (C). Aberrant right subclavian artery

0 Aberrant right subclavian artery passes posterior to esophagus from left to right and cause

indentation on esophagus.
(Ref. Sutton, ¥ Edition, Pg. 552554)
33. (A). MRI i s used wit hh oHASSETOEp wblesi en gs et ghuee MCWO r ks e C

o MRCP (Magnetic resonance cholangiopancreatography) is a radiological technique that produc
images of the pancreatobiliary tree that are similar in appeadacthose obtained by invasive
radiographic methods, such as endoscopic retrograde chelgagioeatography (ERCP), MRCP do
not require administration of contrast agents.

Diagnostic Diagnostic Contraindicat | Complication | Comment Limitation
advantages contraindicati | ion s S

on
i) Magnetic resonance cholangiopancreatography :
Useful Cannot  offer Claustrophobi None
modality for therapeutic a
visualizing intervention
pancreatic and
biliary ducts

Intervention Certain metals

(iron)

Has excellent
sensitivity for
bile duct
dilatation

biliary stricture
and intraductal
abnormalities.
Can identify
pancreatic duct
dilatation or
stricture,
pancreatic duct
stenosis, and
pancreas
divisum

il Endoscopic Retrograde Cholangiopancreatogram :
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34.

35.

36.

37.

RADIOLOGY
Simultaneous Pregnancy obstruction | Pancreatic Cholangiogram
Gastroduodenal of
pancreatography
Best visualization | ? Rouxen ? Acute Cholangitis, sepsis
of distal biliary Y biliary enteric Severe cardi¢ choice in :
tract anastomosis infected  pancreati{ pancreatitis
Bile or pancreatic | Perforation (rare) pseudocyst Absence of dilated
cytology Prior biliary surgery pulmonary ducts? pancreatic
Endoscopic Endoscopic ampullary disease
sphincterotomy ang Sphincterotomy a or grastroduodena
stone removal disease
Biliary manometry
treatment
possibility

(Ref. Harrison, 18 Edition, Pg. 1889)

(C). Carcinoma stomach
Ulcerating carcinoma of the stomach with mass is the most frequent type encountered in North Ameri
and Western Europe. These carcinomas have been described as irregulasshsqedresions with
ulcerated centers. Such a configuration may produce the meniscus or Carman sign, which indicate
large irregular ulcer with a mass. This is a kgmgsent Ision. The size of the tumor is not in itself an
indication of benignity or malignancy. The most important criteria for malignancy are irregularity of the
ulcer, failure to project from the lumen of the stomach, and nodularity of the surrounding mass
Occasonally a benign ulcer surrounded by a large ulcer mound may simulate an ulcerating carcinoma.

(Ref. Grainger diagnostic Radiology" £dition, Pg. 1043, 1057)
(C). Periampullary carcinoma
Ampullary carcinoma
Malignant epithelial neoplasm arisifigm ampulla of Vater
Patients present with jaundice, abdominal pain and weight loss with typical history of passing silvel
stools
Classic imaging appearance:
Lobulated soft tissue mass arising from ampulla of Vater
ADoubl e duct sighRD with obstruction of

(Ref. Bailey & Love, 25Edition, Pg. 11481152)

(A). Pancreatic infiltration

On barium meal, the loop of duodenum is widened also k/a Pad Sign in cases of carcinoma head
pancreas.
(Ref. Das manual on Clinical Surgery! Bdition, Pg. 368)

(C). 606Tooth pasted appearance of il eum
Intestinal TB:
The main types of intestinal TB are ulcerative form (most frequent), hypertrophic form and mixed form.
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Location: lleocaecal region > ascending colon > jejunum > appendix > duodenum > stomaunbid sig
> rectum > esophagus.
I.lleocaecal area:

(0]

(0]

(@)

(0]
(0]

(0]

Stierlin signA rapid emptying of narrowed terminal ileum into shortened rigid obliterated caecum
on barium examination.

Thickened lleocaecal valve

FIl ei schner 6s sign (A wideegaping gatulous bleoeaéchl ammedatele c
adjacent terminal ileum

Deep fissures + large shallow linear/stellate ulcers with characteristic elevated margins.
Symmetric annular 'napkin ring' stenosis

Widened IC angle (Normal is 9DA it becomes obtuse

ii. Colon:

(0]
(0]
(0]

Segmental colonic involvement
Diffuse ulcerating colitis + pseudopolyps
Amputated/ Coned/ Contracted caecum

iil. Gastroduodenal:

(0]
(0]

Simultaneous involvement of pylorus + duodemyn'Linitus plastica’ appearance.
Linitus plastic may also be a feature of tgaslymphoma and Scirrhous carcinoma, eosinophilic
gastritis

(Ref . Grainger 06s 'TEdittog, Rgp H87i 1434)R a ¢

38. (D). Colovesical fistula
Ulcerative colitis
A Inflammatory bowel disease
A Rectum is always involved
A Bloody diarrhea is thenost common presentation
Double Contrast Barium Enema (DCBE) is the radiological examination of choice to show disease extent &

severity

Instant enemd@, In UC the large bowel is inflammed and contains no fecal matter, and hence enema study c
be done without bowel preparation.

Acute changes:
1.

Nookrwh

Earliest radiological changen DCBE is blurring of mucosal lining and a fine mucosal granularity
(enface) due tedema.

Colorectal narrowing and incomplete filling due to spasm and irritability

Scalloping of the edges of colon, especially the sigmoid colon

Mucosal stippling due to crypt abscesses (continuous; not transmural)

6Coll ar buttond ulcers

Toxic megacolon

Psudopolyps

Chronic changes:

abrwnpE

Shortening and narrowing of colon
OLead piped col on
Loss of haustrations

Backwash ileitis

Thickened rectal valve
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6. Widening of Presacral space (normally 1.5 cmasatestebral level)
7. Benign stricture
8. Carcinoma of colon/rectum
( Ref . Sut t o'hHiifon, Rg 647,480 g v

(C). USG
Barium enemas although have added advantage of chances of redudtiarssiisception,but there
occurs ionizing radiation dose exposure.
Ultrasonography can promptly diagnosgussuscepton, without risk of radiation hazard and if
required under image guidance hydrostatic saline reduction can be attempted.

(Ref. Harrison's Principles of Internal Medicine,"lEdition, Voli Il, Pg. 1904)

(D). Pneumoperitoneum
Pneumoperitoneumis chaacterized by free gas under the domes of diaphragm.
Signs of Pneumoperitonium on supine film are:

Football sign (air dome)

Ri g | doublé wall sign(visualization of both sides of bowel wall)

Saddlebag/mustache Cupola sign (air trapped below the cemidain of diaphragm)

Dogebs cap sign (triangular collection of ga
Lucent liver sign

l nverted 6VO6 sign (medi al and | ater al umbi | i

Visualization of falciform ligament
Urachus sign
Right upper quadrantgas (pe¢ hepati c, subhepatic, Morrisonbo
Gas in scrotum (in children)
Tell-tale triangle sign (air seen between bowel loops) on lateral horizontal beam film
(Ref. Grainger 6s "TEditog Rgp 391)i ¢

I I I I I I I D D D

(A). Carolis disease

Caroli'sdisease is a rare, congenital cystic dilatation involving intrahepatic bile ducts. The term Caroli
syndrome is used if the above anomaly is associated with congenital hepatic fibrosis. These entit
belong to the group of hepatic fibropolycystic dissasehich are usually associated with renal
polycystic disease. We report a case of Caroli's syndrome presenting as portal hypertension w
medullary sponge kidneys. The classice¢ntral dot sign' described on CT is wellemonstrated
easily on ultrasound Awareness of this finding is highlighted

Caroli's disease is characterized by congenital, segmental, nonobstructive, saccular dilatation
intrahepatic bile ducts without other hepatic abnormalities. It was presumed to be autosomal recessive
characer. Two forms of the disease have been described. The rare, so called pure form described
Jacqui Caroli is characterized by segmental saccular communicating intrahepatic bile duct dilatatic
frequently present with stone formation, recurrent cholagind hepatic abscess. The liver
involvement can be diffuse, lobar or segmental. It usually presents in childhood and about 75%
affected patients are boys. Cholangiocarcinoma can develop in 7% of patients. Caroli's syndrome
another form that is moreommon and is associated with congenital hepatic fibrosis. The dilatation of
intrahepatic biliary ducts in usually less prominent. Both the conditions result from malformation of the
embryonic ductal plate at different levels of the biliary théip://www.ijri.org/article.asp?issn=0971
3026;year=2000;volume=10;issue=3;spage=173;epage=174;aulast=Mooetidyref3 These patients
present with features of portal hypertension. This ductal plate malformation of the interlobar bile duc
results in malformed and abnormally shaped branch bile ducts, around the portal tracts. Some of the |
ducts contain bile. There is noflammation or regeneration of nodules. Choledochal cysts may be



http://www.ijri.org/article.asp?issn=0971-3026;year=2000;volume=10;issue=3;spage=173;epage=174;aulast=Moorthy#ref3#ref3
http://www.ijri.org/article.asp?issn=0971-3026;year=2000;volume=10;issue=3;spage=173;epage=174;aulast=Moorthy#ref3#ref3
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associated. Portal hypertension is caused by hypoplasia or fiborous compression of portal vein radicle:
the fibrous bands surrounding the nodules. These dilated sacculi or cystic syEeEsagpanechoic
areas on ultrasound and are hypodense on CT. The fibrovascular bundles containing portal vein radic
and a branch of the hepatic artery bridging the saccule appears as a central dot or a linear structur
CT, enhancing with contrasthik "central dot sign" described on CT can be easily seen on ultrasound a:
demonstrated in our case. Awareness of this finding on ultrasound can result in proper diagnosis and
avoid invasive tests for confirmation. The dilated cysts communicate wehdbcts. On color flow
Doppler imaging, flow can be demonstrated within the linear strands. Cholangiography show
diverticulumlike sacculi of intrahepatic bile ducts of varying sizes, shapes and distribution. Calculi are
common. The common bile duct ismmal. Hepatic scintigraphy with 99 mTc diethyl IDA shows the
typical "beaded" appearance of dilated intrahepatic bile ducts. In Caroli's syndrome both CT ar
ultrasound show focal mild dilatation of intrahepatic bile duct8 (@m). The liver shows changef
portal hypertension (shrunken liver, splenomegaly, splenic and esophageal varices and asciti
Intrahepatic biliary calculi are absent. Cholangiography shows typical findings of focal segmente
dilatation. The MRCP findings in Caroli's disease aremilar to ERCP [8].
Caroli's disease may be associated with choledochal cysts, medullary sponge kidney, infantile and ac
polycystic kidney disease and cystic renal dysplasia. Cholangiocarcinoma may be a complicatio
Cirrhosis of liver mimics this condin and can be differentiated by biopsy where there will be
hepatocellular dysfunction. Caroli's disease is sometimes included in the classification of choledoct
cyst, which is not appropriate since choledochal cysts occur in extra hepatic bile duttterarid no
renal involvement.
(Ref. http://www.ijri.org/article.asp?iss, Pg.098D26; year=2000; Volume=10; Issue=3; Pg. 173;
Pg. 174; aulast=Moorthy)

(A). USG abdomen
Benign strictures of the biliary tree have a variety of causes including traumatic, chronic pancreatiti
gallstones, infection, and other rare causes. Surgical injury is by far the most common and accounts
95% of cases.
At cholangiography, benign sttures are typically focal, smooth areas of narrowing with proximal
biliary dilatation.
CT and ultrasonography typically show only the duct dilatation with a gradual tapering of the duc
diameter, without a surrounding mass present.
Postcholecystectomstrictures usually occur in the mid common duct near the junction with the cystic
duct, although if instrumentation of the duct is performed, strictures can occur more distally as wel
Distal strictures at the sphincter of Oddi may be difficult to diagra@scholangiography, since the duct
normally terminates in this region. An elongated or rigid ampullary segment and failure of the CBD t
drain contrast material at 4Binute delay filming is highly suggestive of stricture.
ERCP has becomarimary method of direct cholangiography and additionally it offers the ability to
examine upper GIT, the papilla of Vater and the pancreatic duct.
It has developed considerable therapeutic potential and guided biopsies are possible. P
cholecystectomy biliary stricta is important to identify and if ultrasound or other studies suggest that
obstruction is low, ERCP is investigation of choice.

( Ref . Sut t o'fEditon, Rga 363, 871, 87y 6

(B). CECT
CECT is investigation of choice for Acute pancreatitis
CT also is useful to predict the severity of the case.
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Scoring system for severity of Acute Pancreatitis by CTs called CT severity Index/CTSI and is as
follows:

CT features Scor
e

I. Grade
Normal gland 0
Focal / diffuse enlargement 1
Peripancreatic inflammatory| 2
changes
Single Peripancreatic flufl 3
collection
2 or more fluid collections o 4
abscess

II. Necrosis
None 0
<33% 2
33-50% 4
> 50% 6

Total CTSI (0-10) = Balthazar grade (64) + CT scoring (36)

Scor | Morbidi | Mortali
e ty ty

0-3 8% 3%
4-6 35% 6%
7-10 | 92% 17%

(Ref. Bailey & Love, 25Edition, Pg. 11401141)

(C). Focal nodular hyperplasia
Liver parenchyma is primarily made up of two type of cells :
1. Hepatocytes Perform excretory & synthetic function
2. Kupffer cells- They have Reticuloendothelial function.
Both these cells can be investigated with Tc labeled cells. Two types of Radionucleotide imagir
procedure are used in liver.
A. Hepatocytes based imaging (IDA imaging)
IDA compounds are taken up by functionimgpatocytes, excreted unchanged in bile & not resorbed
from the gut.
It will allow imaging of liver parenchyma, trace the flow of bile, in the ducts, gall bladder & bowel.
Its uses are
a) Assessment of liver function
b) Biliary obstruction
c) In liver trauma to sebile leaks
d) Choledochal cyst
e) Demonstration of G. B. Function
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They demonstrate the functioning tissue by targeting the reticuloendothelial cells of liver.
Interpretation is :

RADIOLOGY

Non functioning area Mass lesion which do not contain fuloning RE cells
Hot spots Mass lesions which contain functioning RE cells (Kupffer cells)
Focal Nodular hyperplasia

Only liver tumour which consistently contains functioning RE cells & shows uptake of labelled colloids.

FNH also contains functioningepatocytes and takes up IDA compound.

Histology typically shows presence of bile ductules within FNH but ducts do not communicate with

biliary tree so there is no excretory pathway.
This explains why FNH lesions characteristically show prolonged retewiti@A on delayed images.

Hepatic Adenoma

This Benign tumour contains little functioning RE cells so colloid scan will show non functioning area.

IDA scan will show normal Hepatocytes

Hepatic carcinoma
Contain little or no functioning liver tissue. Batte colloid and IDA uptake is very low.
(Ref. Sabiston, BEdition, Pg. 10151016; Bailey & Love, 28 Edition, Pg. 1068)

(B). Thallium-201 scan
1 For myocardial perfusion imaging agent of choice is ThaHR0tfrchloride.
1 Interpretation of streghallium image

Immediate Delayed Diagnosis
Image Image
Normal Normal Normal
Defect Fill-in Reversible/Excretional
Defect Defect Ischemia
Defect persist Myocardiatscar
Partial fill-in | Scar + Persistent Ischemia

Cardiaci Imaging for
|

Myocardial Perfusion

Thallium Scan

Cold-Spot/Nonavid infarct imaging
I

I
Myocardial Infarct

1
Ventriculography (cardiac-function)

Tc-99m albumin (almost any T@9n labelled compound
albumin, pyrophosphate, pertechnetate etc can be used
lung scanning particles.)

Hot Spot/Avid inlfarct imaging

Thi 201 (< 1248 hrs) post infarct

Tc-99m Pyrophosphate
(> 10-12 hours post infarct)

(Ref. Braunwald Heart Diseasé" &dition, Pg. 279; Wofgang"™Edition, Pg. 1102;

Harrison, 18" Edition, Pg. 1276)
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(D)  Pulmonary venous hypertension

There is dialation of upper lobe pulmonary veins and constriction (I/t oligemia) of lower lobe veins
causing inverted moustache sign, in mitral stenosis.

In mitral stenosis there is increase in PCW pressure which cause radiological changes.

PCWP (mm hg) Finding

5-12 Normal

12-17 Cephalization of pulmonary vessels (only in chronic conditions)
17-20 Kerley lines, subpleural effusion

> 25 Alveolar flooding edema

Radiographic changes of mitral valve disease (mainly rheumatic)
1. Left atrial enlargement seen as straightening of left border to bulge immediately below lef

bronchus.

2. Upper lobe blood diversion seen as distension of upper lobe veins and constriction of lower ok
veins.

3. I nterstitial Edema seen as Kerleyods septal (

4. Alveolar edema seen as perihilar confluent shadows.

5. Pulmonary hmosiderosis seen as fine punctuate densities through out lung (miliary shadow
usually after years and in MS

6. Pulmonary ossified nodules seen as discrete calcified densities at the lung base, is d/t PAH in lo
standing MS.

7. Pulmonary arterial hypertensioseen as enlargement of main pulmonary artery and central
pulmonary vessels with peripheral vessels pruning.

(Ref. Grainger, % Edition, Pg. 833/ 877; Harrison)

(C). Echocardiography

Pericardial Effusion
!

X-Ray Investigation of Bestinvestigation
choice
Water bottle / Pear shap¢ Echocardiography | CT / MRI Used when echo is equivod
heart or if epicardial fat is present

(Ref. Branwald heart disease,'6Edition, Pg. 1839)

(C). Gating is not required with 1.5T MRI machines.
Echocardiography often displays the tumor as a mass adjacent to the heart, but CT or MRI can o
show the exact localization of the tumor and its relationship to the pericardium. In patients witl
suspected pericardial or paracardiac tumors, MRI has ay@sover CT because it is a multiplanar
modality. Coronal or sagittal images may more clearly demonstrate the relationship of tumo
pericardium, and other cardiac structures.

(Ref. Radiology by David Suttor" Edition, Pg. 349)
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(C). MRI

T

Most patients are in 500 years age group presents with very sudden onset pain often accompanie
by tearing sensation. It is usually felt in the precordium and substernal region but may be in ba
between scapula. These patients are usually misdiagnaesddhving cardiac ischemia, which
increases risk of complications.

Dialation and dissection in Marphan Syndrome are probably caused by a failure to resist sheari
stress in media. In EhleBanlos collagen molecule abnormalities predispose to dilation and
saccular aneurysms but not to dissection these patients have normal resistance to shearing stress.
Stanford classifies it into two types as Type A (involving ascending dovtajch is more common

and carry high probability to complications and monalénd Type B (not involving ascending
aorta).
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Investigatirn of choice :

Stable patient Unstable patient
MRI Transoesophageal Echocardiogra

(TOE) preferably in anesthetic room

1 Aortography is the gold standard
(Ref. Grainger, % Edition, Pg. 95658)

50. (B). Fracture of dens
1 MRIis the investigation of choice for imaging traumatic spine and parenchymal disesase.

1 CT is second best investigation.
(Ref. Maheshwari,"$ Edition, Pg. 154)

5. (C).Pyl eds disease

Wormian bones can be seen in:

A Normal infants (up to 6 months of age)
Downds syndr ome
Cleidocranial dysostosis
Hypothyroidism
Hypophosphatasia
Healing phase of Rickets
Osteogenesis imperfecta
Otopalatodigital syndrome
Kinky hair syndrome
Progeria
Pachydermoperiostitis
Pyknodysostosis

> > > > > > > D> > > > >

(Ref. Grainger Diagnostic Radiology" £dition, Pg. 1949)

52. (D).ltis 6 times more common in males.
Developmental dysplasia of the hip (DDH)

o The hip is a ball and socket joint with the ball (called the femoral head) coming from the top part c
the femur (thigh bone) and the socket (called the acetabulum) coming from the pelvis.

0 The cause is unknown, but genetic factors may play a role.

o Problens resulting from very mild developmental dysplasia of the hip may not become apparer
until the person is in their 30's or 40's.

o0 One or both hips may be involved.

0 Risk factors include being the first child, being female, a breech delivery, and a festoly lof the
disorder.

0 A hip radiograph is helpful in older infants and children. But, ultrasound of the hip remains the mos
important imaging study and will demonstrate hip deformity.

o0 When the ossification center is in the upper outer quadrant, the diglocated.

(Ref. Sutton, BEdition, Pg. 1105)
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(B). Tuberculosis
Causes of vertebral destruction without loss of OR maintained of IVD space :
0 Lymphoma
0 Metastases
o Trauma
o Osteoporaotic fractures
(Ref. Radiology Review Manual? Edition, Pg. 182)

(A). Ankylosing spondylitis
Al 1l i ac hor ns Nail Bateka syindrcame.ur e o f

Diagnostic radiological features of Ankylosing spondylitis are:
o Bilateral symmetrical Sacroilitis (earliest and most specific feature)
o Bamboaespine(knobby spine, poker back or universal syndesmophytosis) is a characteristic featur
of it.
0 Syndesmophytes are gracile ossifications of the outer fibers of annulus fibrosis.
o Enthesitis (earliest pathological change)
o0 Uncommon involvement of small joints b&nd and feet.
(Ref. Sutton's Textbook of Radiology Hlition, Pg. , 1220)

(B). Growth arrest lines

Characteristic radiological signs in scurvy :

1. Theepiphysisis small & sharplymarginated by sclerotic rim (Wimberger sign)

2. The zone of provisional calcification at the growing metaphysis is dense, giving a white line
(Frankel 6s | ine)

3. Beneath this is a lucent zone due to lack of mineralization of osteoid (Trumerfeld zone)

4. As this area is weakened, it is prone to fractures wiiahifest themselves at the cortical margin,
givingrisetol Pel kan6s) spurs

5. Periosteal elevation due to subperiosteal hemorrhages and subsequent new bone format
particularly following treatment.

(Ref. Textbook of Radiology & Imaging, SuttdhEgition, Pg. 1356)

(D). Magnetic Resonance Imaging (MRI)
Pert heods atypefeaseptie necrasis of bone that occurs in the femoral head. It has humerot
causes like trauma, hemolytic anaemia, diabetes, etc.
MRI is best imaging modality for sawi ng early change of Pert het
oedema & surrounding soft tissue changes. These are signs that are evident before any bone change
reduced bone density.
CT will show early bone changes like devascularisation but is not@Bleotvs marrow changes. X ray
changes take much longer.

(Ref. Sutton Bedition. Pg.6870)
(C). Osteopetrosis
In osteopetrosis there is reduced osteoclastic bone resorption resulting in diffuse symmetrical skele
sclerosis. Also k/a marble bortisease d/t its stone like quality of bones; however the bones are
abnormally brittle and fracture like a piece of chalk. It can present radiologically as
- Sclerosis of all bones more prominent at base of skull
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- Sclerosis of vertebral end plate I/t charaster sandwich or broad stripped (rugby jersey spine).
- Bone in bone appearance d/t sclerotic foci with in the bone.

(Ref . Robbindés Pat h'%Hditog,Pg #2B1) b a
(A). Leprosy
Abnormalities in the forefoot may reflect infection alone, neuropathy alone, or a combination o
neuropathy, infection, and smakkssel disease. Although abnormalities in the midfoot and hindfoot are
most likely to represent neuropathy, osteomyelitihefdalcaneus may arise secondary to an underlying
infected plantar ulcer. Hypertrophic or atrophic neuroarthropathy may occur in the forefoot. In th
atrophic type, osteolysis of the distal ends of the metatarsals combined with broadening of the base:
the proximal phalanges produce "pencil and cup" deformities that simulate those of |épuckgd
candystick" or "sharpened pencil" deformities of the metatarsal headg occur. Alternatively, the
metatarsal heads may become flattened or fragmentedrsiflBxion and shortening of the toes
combined with plantar subluxation of the metatarsal heads predispose to neurotrophic ulceration of 1
soft tissues beneath the metatarsal heads and over the proximal interphalangeal joints. Unpercei
chronic traumanay lead to periosteal reaction along the shaft of a bone in the absence of infection ar
may evolve into sclerosis of the entire shaft. Infection may accompany the neuropathic changes &
accelerate joint destruction. Neuroarthropathy is a contraindictdigoint replacement because of the
associated tendency to instability resulting from unrecognized trauma combined with subluxation.

(Ref . Sut t o'hHiliton Ra 61 62) o ¢

(B). Chondrosarcoma

The given clinical, radiological, and histgioal features are classical of chondrosarcoma.
Cartilagenous benign tumors:

o Enchondroma

o Chondroblastoma

o Chondromyxoid fiboroma

Cartilagenous malignant tumor:

60.

61.

o Chondrosarcoma
(Ref. Apl eyos Sy'EditermPgolf7l) Or

Topic 31 Head, Neck & Spine, Endocrine System Obstetrics & Gynecological Radiology,

Breast Imaging & Interventional Radiology

(B). Eosinophilic granuloma
Histiocytosis commonly involves the skull, particularly in Lettei®@we and Hand Schuller @ktian
di sease where the typical 6geographical skul |
as an isolated lesion.
(Ref. Harrison, 1 Edition, Pg. 374)

(A). Helical CT scan without IV contrast

In head trauma the imaging studyabibice is CT scan.

Usually is contrast study is not needed for head injury per se.

Skull radiographs have extremely limited value as compared to CT except in evaluation of skull
fractures that to depressed skull fracture/fracture base of skull.

Indicationsfor CT include:
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Loss of consciousness

Altered mental status

Focal neurologic signs

Clinically suspected basilar fracture

Depressed skull fracture

Penetrating wound (e.g. bullet)

Suspected acute SAH/EDH/SDH/ Parenchymal Hematoma.

O 0O O0OO0OO0OO0Oo

(Ref. RRM by Dahnert, 8 Edition, Pg. 285)

(C). Crescentshaped hyperdense lesion
An acute subdural hematoma, i.e, within 48 hours of injury, appears oicoatrast CT scan as a
hyperdense (white), crescentic (concavoconvex) massong the inner table of the skull, most
commonly over the frontoparietal regions or middle cranial fossa and associated with ipsilateral bra
swelling. Subdural collection are generally of higher attenuation than the brain for about two weeks, al
after three to four weeks are of lower atterargteventually approaching that of CSF.
Extradural hematomas appear as higlensity, biconvex (lentiform) areas immediately subjacent to the
vault.
Subacute subdural hematomas often become-slesmged and can be confused with an epidural
hematoma.

(Ref. Textbook of Radiology & Imaging, SuttdhFEdition, Vol.2, Pg. 790

(B). Herpes simplex encephalitis
Herpes simplex encephalitipredominantly involves theemporal andfrontal lobes and presents with
fever, headache, behavioral changesnfusion focal neurological findings and abnormal CSF
findings. There are, however, no pathognomonic clinical findings and the definitive diagnosis depen
upon the identification of HSV within the CSF by means of PCR or within the brain tissue by aheans
brain biopsyMRI, which is highly sensitive to white matter changes, is the investigation of choice anc
reveals the lesions dsgh signal (hyperintense)on T, weighted images. Hemorrhage may occur as
increased signal oniTweighted images & usually iplies extensive necrosis. MRI also shows
periventricular signal change not apparent on CT.
MRI in neurocysticercosis shows small rounded, cyst like structures due to the individual bladder
Small calcified foci representing the residual scolex are ratified on MRI.
Acute pyogenic meningitis does not generally produce changes in the CT or MRI, though evidence
ischemia or empyema may be seen.
Carcinomatous meningitis, on MRI, demonstrates meningeal enhancement, usually at the basal ciste
The ventricular lining is frequently involved.

(Ref. Harrison, 1% Edition, Pg. 1088, 2625, 2638633, 10971100)

64. (D). Radiotherapy is treatment of choice
Angiofibroma is very vascular tumor tden age boysCT scanis the inv. of choice to see the extent of
invasion.

Juvenile Nasopharyngeal Angiofioroma/ Nasopharyngeal fibroma

CT Scan with contrast enhancement MRI
M Inv. of choice M When soft tissue extension is
1 Anterior bowing of posterior wall of present intracranially /

mavillans ciniie fantral ciAan) ic infratemnnral fneca nr intihea
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(Ref. P. L. Dhingra, '8 Edition, Pg. 300)
65. (B). Meningiomas

A number of neoplastic lesions in the head and neck area are hypervasoogarcommonly

meningiomas and hemangioblastomas intracranially and paragangliomas and juvenile nasopharyng

angiofibromas extra cranially.
(Ref. Radiology Review Manual? Edition, Pg. 299)
66. (D). Arteriography

Arteriography is considered the gold standard in evaluatioartériovenous fistula, aneurysm and

aortic dissection.

1 Aneurysm is a sac filled with blood in direct communication with the interior of an artery. A true
aneurysm is due to local dilatation of the arteryemhas a false aneurysm is a sac with walls formed
of condensed connective tissue which communicates with the lumen of the artery through i
apparatus in its wall. Aneurysm may be classified into congenital, infective, degenerative, dissectin
post stentic, post inflammatory (arteritic; necrotic), traumatic and cirsoid.

1 Arteriography is the gold standard for all types of aneurysms; but in dissecting aneurysm (aort
dissection) the investigation of choice is MRI in stable patients and TOE (trans oesaphag
echocardiography) in unstable patients.

1 For detecting aortic dissection MRI hadeansitivity of 98.3%, TOE 97.7%, CT 93.8% and TTE
60% (MRI>TOE>CT>TTE). MRI hadpecificity of 97.8%, CT of 87%, TTE 83% and TOE 77%
(MRI>CT>TTE>TOE). MRI and CT were me sensitive than TTE irdetecting thrombus
formation but not superior to TOE (TOE>MRI>CT>TTE). CT was not effective in detecting the
entrance site or regurgitation but MRI and TOE accurately identified both.

1 Aortography (Arteriography) is considered thgold standard in evaluation of aortic dissection.
The diagnosis can be made by recognizing an initial flap or a double lumen, findings which ar
pathognomic. The indirect findings arecompression of true lumen, thickening of aortic valve,
branch vesselnormalities, aortic insufficiency or an ulcer like projection beyond the aortic intima
wall.

(Ref. Wolfgang Dan hert!"™Edition, Pg. 604605;
Gr ai nger a fiBditioh) Pg.i841843 856958 2379)

67. (B).low grade astrocytoma
Usually low grade astrocytomas do not show contrast uptake.
(Ref. Sutton, ¥ Edition, Pg. 1752)

68. (D) Corpus callosal lipoma
Corpus callosal lipoma shows bracket clacification.
Meningiomas showthe highest incidence &e density of calcification among brain tumours. It also
typically causes hyperostosis of overlying skull vault. Ependymomas & medulloblastomas also calcif

but to lesser extent. Plain CT scan is the most sensitive investigation for tumour calcification.
(Ref.www.emedicine.com/RADIO/topic439.hirarrison, 17" Edition, Pg. 2605, 2606)

69. (B). Neurofibromatosis
Neurofibromatosis, Ankylosing spondylitis, ependymoma & achondroplasia pastaior scalloping.
Causes of anterior scalloping of vertebrae


http://www.emedicine.com/RADIO/topic439.htm




