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Fundamentals of X-Ray and CT

Question 1:

All among the following are ionizing radiations except:

a) Alpha rays

b) Beta rays

c) X-rays e
d) MRI

Question 2: " = o "

What is the mechanism of heat loss in modern X-ray%tl_'ll-)'es?

a) Radiation - _.
b) Conduction / : -
c) Convection

d) Evaporation e . A%

Question 3:

What is the rrzas-t ;common_ly.'us"ed active ingredient of an X-ray film?
|

a) Silver chloride
b) Silver bromide
c) Silver nitrate

d) Silver fluoride

Question 4:

How are X-rays produced?

a) When electron beam strikes the nucleus of the atom in the anode
b) When electron beam decelerates close to the nucleus of the atom in the anode

c) When electron beam reacts with the electromagnetic field
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d) When electron beam strikes the cathode

Question 5:

The photoelectric effect can be best described as an interaction between:

a) High energy incident photon and the inner shell electron
b) Low energy incident photon and the outer shell electron
c) High energy incident photon and the outer shell electron

d) Low energy incident photon and the inner shell electron

Question 6:

What is an X-ray artifact?
a) A radiolucent area R, | , ; %
' My

b) An abnormal opacity that corresponds to an_anatomic structure

2™

¢) Produced when patient'moves during the-shoot

d) A normal opacity which disappearsli'rf stored radiographs

LY

iy = |
i’

Question 7: P ~4
1 ]

What are the walls of the CT scanner rooms coated with?

a) Lead "\ " -.
b) Glass

¢) Tungsten

d) Iron

Question 8:

Which of the following investigations is best to detect calcification?

a) X-ray
b) USG
c) CT
d) MRI
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Question 9:

Which of the following is a water soluble contrast?

a) Iohexol
b) Barium

¢) Bromium

d) Calcium )
k: u
Question 10: ‘{"-ID Ry
."i.ﬁ- N ]
Which of the following is an iso-osmolar contrastimedia? o » \
N ':h' L ." _\.-_--'l
a) Omni R = 2
) Omnipaque & o <& N,
b) Optira - N -
) |y y ._%_:":'\-.1 L ".l_ ?_:W-\.
c) Ioxaglate ' [ e £
™y b T
i L e & — l'. "
d) Iodixanol — Rt o
__I .\.-\. =
. )
o, &
Question 11: Pa iy K.
.I:_ - 1 i

M
What is the technolog{c‘bl'%ﬁsis of a sﬁ‘ﬁ"ﬁl CT?
. ] N
o

%

a) Gantry . <A )
L T II:.
b) Slip ring: "
c) Multi detectors
d) Couch
Question 12:

Cardiac CT is done in which phase?

a) Early systole
b) Mid systole
c) Mid diastole
d) Early diastole
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Question 13:

Identify the heart chamber marked in the given image.

a) Right atrium
b) Right ventricle
c) Left ventricle

d) Left atrium

W
: by
Question 14: -0 A

L
Ny =
oy, N

)
What does the Hounsfield "flit depend on?

)

a) Mass density
b) Effective atomic number
c) Attenuation co-efficient

d) Particle velocity

Question 15:

Hounsfield unit is zero for which of the following?

a) Air
b) Water
c) Fat
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d) Dense bone

Question 16:

What is the investigation of choice in a patient with suspected calcaneal fracture?

a) X-ray
b) CT
c) MRI
d) USG

Question 17:

. g b
= o

A patient presented with breathlessness anld_p.leuritic ch_est_'pain. D-dimer levels were elevated
and pulmonary embolism was suspected."What is the-iext best investigation?

"
"u, N L l_ -_\.-

a) MRI &

b) V/Q scan . -

¢) Plain CT

d) CT angiography 2 . -

Question 18: b
What is the iqiiiél"investig_atibr'f for evaluating a patient suspected to have an aortic
%

dissection?

a) CT

b) MRI

c) USG

d) PET scan

Question 19:

A 23-year-old man was brought to the casualty with a head injury following an RTA. What is
the investigation of choice for this patient?

a) Non-contrast CT
b) Diffusion weighted MRI
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c) MR angiography
d) Contrast enhanced CT

Answer Key

Question No. Correct Option

1 d .
2 by 'F.
a %
3 b
4 b
5 d b
| f
6 c :
7 a
8 c
9 a
10 d
11 b

[N
N
(@]

[N
w
(@]

'—\
N

|
[EEN
(6]

F
_.|'-'I__ 4
|_\
o

[E=Y
(o]

[N
~
o)) QD o | T |T|O

=
©

Detailed Explanations

Solution to Question 1:

MRI is a technique that produces topographic images by means of magnetic fields and
radiofrequency waves.

The ionizing radiations
* Alpha
* Beta
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* Gamma

* X-Rays

The non-Ionizing radiations are:
* Radiofrequency waves

* UV rays

» Microwaves

Alpha and beta rays are particulate radiation (particles) whereas gamma and x-rays are
electromagnetic rays. All electromagnetic waves have a constant velocity of 3x108 m/s and no
mass. The electromagnetic spectrum, from low frequency to high frequency consis"’is of:

Radiowaves &lt; Microwaves &lt; Infrared &lt; Visible light &It; Ultraviolet &lil;h;-'}ilﬁ‘a};s &lt; Gamma
rays K g '

L= o
| My
Note: W. C. Roentgen is the father of X-ray and the fim{\gdical X- ra‘y'-f')‘y Roentgen was of his
wife Anna Bertha's left hand. Physicists Peter Man'éﬁ'e.i'd and Paul-Iiauterbur developed
MRI-related imaging techniques in medicine %rr&,’chey were awé-raed the Noli"eJ prize in 2003.

1"\-\. r P
x' AN =) i
" il ey
| _ “C?"'* i 2
Solution to Question 2: 1"‘. B A
The mechanism of heat IOSS'lﬁ the mod,.er'hX-ray tube i§ r'ﬁdlauon
I_ ']
The atomic number of tungsten is 74, "~ e ¥
'“"l- r | . l'..'
i'&“-’ ol
Outer tube material Glass Stainless steel
Cathode Tungsten filament Tungsten + thorium
Anode TungstenThe anode is the tar | Tungsten + 10% rheniumThe
get anode is rotating
Mechanism of heat lo | Conduction Radiation
ss

Solution to Question 3:
An X-ray film is coated with a photosensitive emulsion on both sides, most commonly silver
bromide.

Apart from silver bromide, silver iodide is also used. In routine films, both sides are coated,
whereas, in mammography, only one side of the film is coated.

Note: X-ray films are most sensitive to blue light and least sensitive to red light. So, the safe light
used in the darkroom is a red light.

9 Sold by @itachibot



Solution to Question 4:

X-rays are produced when the electron beam decelerates close to the nucleus of the atom in the
anode.

The production of X-rays is as follows.

Current is passed through a tungsten filament which acts as the cathode

\

Electrons are emitted as a result of thermionic emission

\!

Electrons bombard the target anode, a tungsten disc n, .,
\

Results in the conversion of energy into heat (99%) arrd'X:ra;I photons(i-%)

The target anode is made of a tungsten disc in ordlnary dlagnos’uc X-ray tubes and molybdenum
in mammography X-ray tubes. O i 8

At the anode, fast-moving electrons interdct with the atéins of the anode.in one of the following

Ways — '|- H-.
'-'\-"'i -.'.‘_ ..-

* Nucleus field interaction: aka cdntlnuous spectrum radiation 'or Bremsstrahlung reaction (80%)

* Inner shell interaction: prod-uces charadterlstlc spectrumr radlatlon (20%)

T Glass envelope

containing vacuum

e N -
e | Anode ———— —— Cathode
5 o |
1 A
ol

Filament

Lead casing

X-ray beam
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Energy lost is emitted as
Bremsstrahlung radiation

Decelerates and deviates /

close to the nucleus

Fast Slow

Accelerates
towards the
nucleus

a- a-

Bombarding X _-'
electron T T
L
Important parameters with respect to X rays:« " A LS

« Kilovolt peak (kVP) — Potential differericebetween cathiode and anodé“When the voltage

increases, energy increases, and penﬁtratlon also 1ncreases Henceimore kVP is required for obese
*y

patients. . i

* Milliampere second (mAS) = Determlnes the amount of £film blackemng More MAS more
is radiation exposure. ) -t

» Contrast is influenced by both kVE and mAS
* kVP is inversely proportlpna‘l whereas mASHS dlrectly proportional to the contrast produced.

W
Solution to Question 5: Y ;
Ay |
The photoelectrlc effect is 'an interaction between a low to intermediate energy X-ray beam and
the inner shell electron.

When the inner shell electron is ejected, the outer electron goes into the inner orbit to occupy the
space, and the extra energy is ejected as characteristic radiation, and is called the photoelectric
effect.

The photoelectric effect is fundamentally important in diagnostic radiography since it is the
primary method by which contrast is developed in radiographs. It allows for the differentiation of
different types of tissues on the X-ray film.
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—

Very low-energy X-rays are not capable of producing the photo'éléctric effect. .'High energy X-rays
are also not capable of photoelectric effect:due to random scattering of electrons from the outer
shell. This is known as the Compton effectand it canléad to dlstortlon of the i image.

The goal of X-ray imaging should. be to minimize the Compton; effect and maximize the
photoelectric effect. The penetrating power of X rays increases' with increasing energy, which is
directly proportional to the-frequency and.inversely proportional to the wavelength.

Solution to Question 6: 4 ™ 1

X-ray artifacts are usually produced b'il patient movement during the shoot, improper handling of
films, or errors whﬂe processmg ‘of films.

An artifactis any opacity. on a radlograph that does not correspond to an actual anatomic
structure.

Solution to Question 7:

Lead is the most common agent used in modern construction because of it's ability to provide
radiation shielding. Lead can effectively attenuate certain kinds of radiation because of its high
density and atomic number.

Lead aprons are used to safeguard from scattered radiation. Their thickness is 0.5 mm (0.25 — 0.5
mm).

Solution to Question 8:

CT is the best investigation to detect calcification.
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It is also used to diagnose acute bleeds. Calcification and blood appear bright on CT.

The CT below shows calcified subependymal hamartomatous nodules in a patient with tuberous
sclerosis.

Calcified su sndymal

hamartomat nodules

-._-\."‘-\.

The CT below shows epidural hetatoma. £

Solution to Question 9:

Iohexol is a nonionic, water-soluble radiographic contrast medium.
It is used to visualize the following structres:
* Arteries

* Veins
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* Ventricles of the brain
* The urinary system
* Joints

It can be used during computer tomography (CT scan) as well. It can be given orally,
intravenously, or can be injected into the body cavity.

Solution to Question 10:
Iodixanol has an osmolarity of 300 mOsm which is iso-osmolar to plasma. It i is a non* ionic dimer
with iodine:particle ratio of 6:1.

Contrast containing iodine is used in CT, IVP, and angiography. Since all.these imaging modalities
are based on X-rays, iodine is used as it is radio-opaquie. In contrast medium, iodine provides
radio-opacity and the other elements act as carriers'of iodine. These carriers increase the
solubility and decrease the toxicity of iodine. . “* h

Solution to Question 11: .

Spiral CT is based on the technology called.a slip ring. &

It is a device that distributes the power supply betWeen the patient table (or couch) and the
gantry, which contains the spinnihg X-ray tube.“The slip ring makes the simultaneous movement
of the patient and X-ray tubé roetation possible. The process of CT imaging is faster, and the entire
trunk can be taken in a single breath-hold: Thus, there is no respiratory misregistration. Also in
spiral CT, 3D reconstruction can be done.

A spiral CT is the investigation of choice for renal stones. It is also used for staging of colon cancer
and for visualization of pulmonary embolism.

Radiation exposure:

* CT abdomen = 500 chest X-rays (highest)
 CT head = 100 to 150 chest X-rays

» Mammography = 20 to 25 chest X-rays.

Solution to Question 12:

A cardiac CT is done in mid-diastole assisted by synchronous ECG gating. The least cardiac
motion occurs during diastole when the ventricles are passively filling. Prospective ECG triggering
uses the ECG signal to control scanning so that X-rays are generated and projection data are
acquired only during cardiac diastole.

Cardiac CT is done in CAD and for coronary calcium scoring. Coronary calcium scoring denotes
the degree of atherosclerosis and determines prognosis in patients with coronary artery disease.
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It is an example of multi-slice CT or multidetector CT (MDCT). In MDCT multiple sections can be
taken in one rotation. Spiral CT takes only one section in one rotation.

Solution to Question 13:

The structure marked in the above CT image is the left ventricle.

___' o L)

Transverse CT images are to b_&oBserved from,tl'he foot end of the supine patient, as if we are
sitting at the patient's feet..:So. the right- h;«_md side of the observer corresponds to the left-hand side

in the CT. 1':,5{."-' _x_:-.;

y L
DY &
k% "
¥ a2
-|.-|. "

Solution to Question 14: ‘-JL

Hounsfield unit (HU) depends on the linear attenuation co-efficient.

Attenuation is the reduction of the intensity of an X-ray beam as it traverses matter. HU is used to
measure the X-ray attenuation values in CT scanning, thus quantifying the radiodensity of the
tissue.

The Hounsfield scale, named after Sir Godfrey Hounsfield invented CT in the year 1972 and was
awarded Nobel Prize for Medicine in the year 1979.

Cortical bone +1000 HU (Bright white)

Solid soft tissue | +40 to +80 HU (sometimes u
pto +300)

Acute hemorrha | +45 to +65 HU
ge
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Water 0 HU (Grey)

Fat -100 HU

Lungs -950 to -700 HU

Air -1000 HU (Jet black)

Solution to Question 15:
e
W

Water is arbitrarily assigned a value of zero HU.

In CT, bone and hemorrhage appear white, while air and fat appear black.;.._h_
e,

S S

Cortical bone +1000 HU (Bright white) _".-_.,'ti" ;
Solid soft tissue | +40 to +80 HU (sometimes u L';-."" ;
pto +300) :
Acute hemorrha | +45 to +65 HU
ge
Water 0 HU (Grey)
Fat -100 HU
Lungs -950 to -700 HU
Air -1000 HU (Jet black)
S d i’
T &
ot it
g {h:,_*-;

1*.
Solution to &estion 16:4

For a calcaneal fracture, a CT is the investigation of choice.

A CT scan is the investigation of choice for suspected tarsal fractures. CT is best for assessing the
bone cortex, while MRI is best for assessing stress fractures or occult fractures.

Solution to Question 17:

Pulmonary CT angiography is the best investigation for pulmonary embolism.
V/Q scan is done in pregnant women.

Shown below is a CT angiography demonstrating multiple filling defects both at the bifurcation
(saddle pulmonary embolism) and in the pulmonary arteries.
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CT angiography is the investigation of choice in @ortic aneuryg,ﬁl.- }

= . %

Solution to Question 18:

2™

CT is the initial investigation for aortic dissection as itis more widely available and takes a shorter
time when compared to MRI.

MRI, though highly accurate:for acute aortic disease evaluation, is usually confined to cases of
severe renal insufficiency griwhen the use-efiodinated contrast medium is absolutely
b

contraindicated. Jy ~4
=

The image below depicts CT chest:showing Type A aortic dissection from the aortic root. (A) Axial
view and (B) sagittal view. Theyarrows indicate the intimal flap.
e i

%

The image below shows the classification systems used for aortic dissection.
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Classifications of Aortic Dissection

DeBakey’'s Classification
1

Type Il Type 111

1

. |
L Type A Type B i
Stanford Cllassiﬁcation éﬁ:ﬁ.
X <&
N L;‘:’H o
="'
@' ﬂ:"' ‘1':':"'.

Solution to Question 19: “I‘"-.

Non-contrast CT is the investig@n of chowqxte,kdentlfy acu-tP::'mtracranlal bleed and hence is the

head 1 {"-

preliminary investigation ;_Jﬁ:h

NCCT is also the investigation of ch r braln orrhage and calcification. For all the other

neurological lesions, the 1nvest1 of chmce,;if_

18
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Fundamentals of USG and MRI

Question 1:

Which of the following imaging modalities is based on the principle of piezoelectric effect?

a) USG

b) X-ray

c) MR spectroscopy
d) MRI

Question 2: b o, b

What does the ultrasonography transducer-contain?_+«" by

' .h- I. -
a) Sodium Fluoride , " r

b) Lead Zirconate / h,
c) Barium titanate

d) Sodium Zirconate B . #

Question 3: i 1

Which of th&_foli'o;wing is r_10't' échogenic on ultrasonography?
4

a) Bile
b) Muscle
c) Bone

d) Gall stones

Question 4:

Identify the mode in USG.
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86/01/05 14:25: 48
P8e 4MHz S$611

T1S<0.4

a) A mode . - b,
b) B mode : O O

c) M mode o4 o

d) Doppler

Question 5:

|

Which of the following imgging modalities uses the harmonic imaging technique?

a) Sonography -
b) Digital subtraction angjggraphy
c) MRCP ;

d) Nuclear imaging

Question 6:

A 29 year old lactating female presents with painful breast lump on the right side since 5 days
but denies any history of fever or previous episodes of breast issues. Given the likely
diagnosis, what is the investigation of choice?

a) USG

b) CT

c) MRI

d) Mammogram
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Question 7:

Doppler effect is the relative change in the :

a) Amplitude of sound
b) Frequency of sound
c¢) Direction of sound

d) Phase of sound

| 1

Question 8: -
W :?'

i
T

The Doppler waveform of the venous blood ﬂOW_I_‘iQ lower limb;D'\.7T is :
e S —

] ._'-._..
iy
L =1 -

| |

a) Monophasic [ "H.
b) Biphasic

P B )
. :H:l' W
c) Triphasic w % e -,

d) Multiphasic

Question 9:

‘:. o 1..%._

.Y i
What is the unit of mgﬁa'slﬁ:'ément of m:"aﬂgnetic field in MRI machines?
A2y ot
Yo LY
a) Housefield.uptits b
™

oy, N

5 Lt
b) Tesla ™ -

c) KHertz
d) Weber

Question 10:

Identify the MRI image.

21

oy e
e

o]

L
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' - - .L
a) T1 weighted image T o _

L 1 .\_-._‘
e —__|H_ A
b) T2 weighted image .__;h AN b
- S o
c) FLAIR ;;ﬂ;—i LA o,
oy . I. L™
d) STIR I:"“:-. A o2
.\-_i 1 - -l:-
y bt Ny
: - .,
Question 11: i N
.\‘.—\-\.\_‘l- Tl

K -, B L
Which of the following argﬁioniraindigﬁiaﬁs of MRI?
b e

a)13,5 _-.:1_} _ ra
b) 1, 2, 4 & ~) oY
)2, 3,4 =
d)3,4,5
Question 12:

Which of the following contrasts is used in MRI?
a) Iodine
b) Gadolinium
¢) Omnipaque

d) Optison
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Question 13:

What is the metallic shielding used in MRI rooms called?

a) Maxwell cage
b) Faraday cage
c) Edison cage

d) Ohms cage

Question 14: .

Which of the following uses the time of flight princip]_e_:_tlb-_'vfsualise the’ l;]ood flow in vessels?

a) Spiral CT

b) MR imaging ; N C» _.:-- e
c) CT angiography T ; =, _'-' . :- -,
d) Colour doppler _-".-' N Y et
.I-. l..:_'- - 5 -
Question 15: | o

'|._" : '--
Functional MRI was done fg_r ﬂaﬂf stroke pa’gie_ri’t: What is the principle behind this
investigation? O o

W Y
L !

a) BOLD technigue.’ W,

b) Time of___ﬁg'l'l’-f'technique-_' e
e |

¢) Brownian motion

d) Diffusion of water molecules

Question 16:

Identify the imaging shown below.
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Ty ;
a) Diffusion tensor imaging O . -_.,'-E"' '

!
S . -
b) STIR @ o L
i - 2 al '
c) FLAIR A:,,:, k¥ ) e
g b
d) MR spectroscopy s o -
- -:":? - %

Question 17:

a) Middle cerebral artery

b) Posterior cerebral artery
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c) Anterior cerebral artery

d) Internal carotid artery

Question 18:

Which of the following is the best plane for the measurement of volume of hippocampus?

! .'..-'
a) A T ]
.'_ = |
b) B o
W | ]
c)C ) s
D K™
N . 1
Question 19:

Which is the most sensitive investigation in a patient being screened for DCIS?

a) MRI
b) CT
c) USG

d) Mammogram

Question 20:
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A patient suspected to have biliary tract abnormalities undergoes the investigation shown in
the image below. Identify the imaging and structure marked as A.

a) MRCP - Right hepatic duct
b) ERCP - Cystic duct

c) MRCP - Common bile duet
d) ERCP - Pancreatic duct

Question 21:

Which of the f_9110wing pathological conditions can be identified with diffusion-weighted
MRI?

a)3, 45
b) 1,2, 4
c)1,2,3,5
d13,4,5

Answer Key

Question No. Correct Option
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2 b
3 a
4 G
5 a
6 a
7 b
8 a
9 b
10 b -
11 a 25
12 b
13 b
14 b R
15 a L
16 a
17 c
18 b
19 a
20 c
21 d
% 1
P )

A Detailed Explanations
S ol -I.-_'h.

Solution to Question 1:

Ultrasonography (USG) works based on the principle of the piezoelectric effect.

The tip of ultrasound transducer is made up of piezoelectric crystals like lead zirconate titanate.
When electric current pass through the transducer, these crystals starts to vibrate and produces
ultrasound waves. This is called reverse piezoelectric effect.

They propagate through different tissues and is reflected back. These waves are then converted
back into electrical impulses by the transducer crystals. This is called piezoelectric effect. These
impulses are further processed to form an ultrasound image on the screen by pulse-echo principle.
Both reverse piezoelectric effect and piezoelectric effect are used in diagnostic ultrasound.

Solution to Question 2:

Lead zirconate titanate (PZT) is the most widely used material in the ultrasound
transducers/probes. It has replaced the previously used barium titanate.
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Solution to Question 3:

Bile is not echogenic on ultrasound.

Echoes are not produced if there is no difference in acoustic density. Hence, homogeneous fluids
are seen as echo-free structures. Examples of homogenous fluids include blood, bile, urine, cyst
contents, ascites, and pleural effusion.

Homogenous fluids transmit sound exceptionally well and render increased echoes to those
structures deeper to them. This is called acoustic enhancement / posterior enhancement /

enhanced through transmission. . “'_I';::: '
. .. . . . e
Acoustic shadowing is present behind bony structures, calculi, and air. %4
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The below image shows a gall bladder stone with acoustic shadowing.
vl 1,

Solution to Question 4:
The USG image represents the M mode dsed for echocardlography Echo intensity is represented
as brightness and a trace is swept acrdssthe screen-so-that the x-axis represents time.

Ultrasonography is a versatile i _1m'ag1ng modality: known for its portability and safety, particularly
as it does not involve radiation 'ekposure ASithe safest radiological investigation for pregnancy, it
provides crucial mformat-;c'm without posmg any risks to the mother or fetus, making it
indispensable in obstetrlc care. e

Different modes in USG and 1ts uses are as follows:
A (amplrtﬂde) mode. Useid in ophthalmology and orbital biometry (option A).

* B (brightness) mode: Used for all routine applications, with brightness encoded as grayscale
value (option B).

* M (motion) mode: In echocardiography.

HIFU (high-intensity focussed USG) is a therapeutic application of USG. It is useful for the
treatment of fibroids. HIFU exploits the thermal effects of high-powered, tightly focused
ultrasound beams so that very small target tissues can be heated and coagulated.

The image below depicts a duplex scan, which is a combination of B-mode imaging and pulsed
Doppler data acquisition.
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15.1 em/s

0.60

3 Ao AT 0.038 s
Ao Accel 686.87 cm/s2

Doppler ultrasound (option D) is used in diagnosing peripheral arterial disease. Tt uses a handheld
Doppler ultrasound probe placed at an arterial site. A normal arterial wave-has a triphasic signal.
A triphasic wave has three waveforms consisting of a sharp systolic wave with a forward uprise
and fall, a second wave with reverse flow occurring.in diastole, and 'the last wave with a forward
flow taking place during diastole.

Doppler ultrasound can detect moving.blood. However it does not provide information on
whether the blood flow is sufficient fer.the maintenance of limb viability.

The image below shows triphasi¢'signal on doppler ultrasound:

Solution to Question 5:

Harmonic imaging is a technique used in sonography.
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In tissue harmonic imaging sonography, higher harmonic frequencies generated by the
propagation of the ultrasound beam through tissue are used to produce the sonogram. They result
in better images.

Solution to Question 6:
The above clinical scenario is suggesting the likelihood of breast abscess and Ultrasonography
(USQG) is the investigation of choice in this condition.

This investigation can differentiate between solid and cystic lesions of the breast and is able to
detect abnormal axillary lymph nodes.

USG is preferred in pregnant, lactating and young women (less than 40 years) since breast tissue
is dense in these populations. Mammography is indicated-in*women over.the age of 40 with breast
symptoms and signs including screening of breast lump,and prolonged'puerperal abscesses.

Breast MRI is the most sensitive method in breas__t cancer detection.

Solution to Question 7: : %

The doppler effect results from'an apparent shift in sound -frequency as sound waves are reflected
from moving targets, usually blood cellswIn color doppler, the type of color represents the
direction of flow.

* Red - flow is towards the transducer y
* Blue - flows is away frem the transdueer
Uses of doppler: ; _ ,

. Investigation of choice in.DVF ;

« Investigation of choice itl testicular and ovarian torsion

« Carotid artery stenosis screening - if there is stenosis velocity is increased
* In pregnancy:

* Umbilical artery Doppler for follow up of fetal IUGR

* Uterine artery Doppler — diastolic notch usually disappears after 22 weeks. Persistent diastolic
notch in the uterine artery after 22 weeks of gestation is a predictor of pre-eclampsia

* Increased peak systolic velocity of fetal MCA is an indicator of fetal anemia.

In spectral Doppler, flow is represented in a waveform. The image given below shows a spectral
doppler of the carotid artery.
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Solution to Question 8:
The Doppler waveform of the vehous blood flow.in lower limb-DVT is monophasic proximal to the
level of obstruction. ;

The normal venous waveform shows-a\yariation (phasicity) secondary to respiration referred to as
respirophasic waveform. Loss of thisphasic variation results in a monophasic waveform
suggestive of venous obstruction‘proximal to the level of interrogation.

A normal artery has a triphasic signal. The waveform becomes biphasic in mild-moderate stenosis
and monophasic in severe stenosis.

The image given below shows thé normal triphasic signal from an artery.

Monophasic waveform:
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Solution to Question 9:

|

N
The magnetic field strength ofMRI machlnes is measured iniTesla. MRI is based on the
gyromagnetic property of protons.

Clinical imaging scanners have magneté with field stren.gths ranging from 0.2 to 3 Tesla (and
more recently 7 Tesla). Routlnely used MRI has a field strength of 1.5 Tesla which is created by
superconductors. .

Hounsfield scale/ unit (HU) is used to measure the X-ray attenuation values in CT scanning.

b

Solution to Qlestion 10:.

The given MRI is a T2 weighted image as the CSF appears bright/hyperintense and white matter
appears dark.

Many pulse sequence techniques are used in MRI, and the most classic are T1 and T2 weighted
images.
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T2 weighted image

1-,:'- T2 weighted MRI

Other options:

Option A: In T1 weighted images CSF is dark/hypointense, white matter is white and grey matter
is dark.
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T1 weighted image

b i

=

P, . ~‘-
N T1 weighted MRI

Option C: FLAIR (fluid-attenuated inversion recovery) is an inversion recovery technique that
nulls fluid from T2. As a result, CSF is dark. However, white matter is dark and grey matter is

bright similar to T2 imaging.

35
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u FLAIR MRI

Option D: STIR (short tau inversion recovery) is an inversion recovery technique that nulls fat
from T2. So, fat is dark. It is done to detect bone marrow edema in body part scans.
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Solution to Question 11: R P % e
e ik = 1'.
% W 20
MRI is contraindicated in patients with metallic.foreign bodies'in the eye, cardiac pacemakers,
and claustrophobia. - L) e i
] . ™ &
Contraindications of MRI include: _.'.} e
» Cardiac pacemakers N 7
N, g |
* Aneurysmal metallic clips " "
k! :

» Metallic foreign body™ ™ i
* Cochlear implant* ) o

o Allergy t‘_)__"ga-a%)linium (in' contrast MRI)
od

« Claustrophobia (relative contraindication)

Solution to Question 12:

The contrast agent used for MRI is gadolinium. It acts by reducing both T1 and T2 relaxation time
of the tissue. The predominant effect is on T1, so post-contrast is a T1 weighted image. Since
gadolinium ion is toxic, Gd-DTPA (Gadolinium diethylenetriamine penta-acetic acid) is used.

Contraindications:

* Renal failure - Gd-DTPA is predominantly excreted through the kidney. Hence, in renal failure,
it gets accumulated in the body and releases gadolinium ions. Since the ion is toxic, the body tries
to contain it by fibrosis resulting in multisystem painful fibrosis called nephrogenic systemic
fibrosis. As a result, gadolinium-containing contrast is contraindicated in patients with an
estimated GFR under 60 ml/min and especially under 30 ml/min.
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* Pregnancy - Due to the risk of teratogenicity
Gadolinium does not cross the blood-brain barrier unless the barrier is disrupted.

Optison and Levovist are ultrasound contrast agents. Ultrasound contrast agents are gas-filled
microbubbles that are administered intravenously to the systemic circulation.

Solution to Question 13:

MRI rooms are shielded completely by a continuous sheet or wire mesh of copper called Faraday

cage, which provides radiofrequency (RF) shielding. 21

. . . o Ty, fary .
Faraday cage is a conductive box used to shield out stray electromagnetic 1ntgf=f'erence It is most
commonly made of wood panels wrapped with copper. Oth'fr metals like aq_umlmum and
galvanized steel can also be used. It serves two functlo.tl_ts,l'-: -

* To prevent external radiofrequency pulses from ,ﬁ"rte‘rferlng w1th the detector

* To prevent radiofrequency pulses generated 'byhhe scanner'from 1nterfer1ng '{'/v1th the external
environment { 'y e o %=

Solution to Question 14: .- % -
) 5 :

The time-of-flight (TOF) pr1n01ple is .best employed .1n Magnetlc Resonance Angiography.

TOF angiographic technique }s'based on the dif}erence between the high signal of blood flowing
into an imaging slice andﬁﬁ_educed signal from the stationary background tissue.
—\.\_'\"'\..- Tl
] g

-"‘-} 'ﬂ:'ﬂ”' '

}
Solution to Q}les”’tion 15; 4Oy
H..
Functional MRI is based on the technique called BOLD i.e., blood oxygen level-dependent
technique.

During a particular activity, the corresponding brain area will have increased oxygen
consumption. Thus, this type of MRI helps in the detection of functions of different brain parts.

Functional MRI Blood oxygen level-dependen
t (BOLD) technique

Diffusion tensor MRI Diffusion of water molecules

MR angiography Time of flight (TOF)

Diffusion-weighted MRI (D | Brownian motion
WI)
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Solution to Question 16:

The given image shows Diffusion Tensor Imaging(DTI), an MRI-based neuroimaging.

It helps to identify the location, orientation, and anisotropy of the white matter tracts of the brain.
White matter tracts of the brain include association fibres, commissural fibres, projection fibres,
and subcortical fibres.

Magnetic Resonance (MR) spectroscopy is a non-invasive test based on the principle of magnetic
resonance used to analyse the metabolite distribution within the brain tissue. It contains N-acetyl
aspartate (NAA), choline, creatine, lipids and lactate.

The image below shows a normal MR spectroscopy.

2.0
Creatine

1.5 Choline

1.0

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

Solution to Qtiestion 17:.4"

The given image shows the MR angiography of cerebral circulation. The structure marked is the
anterior cerebral artery which is a branch of the internal carotid artery.
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Solution to Question 18: b ol L%
"'_';4' ks : :.:"-

The best plane for measurement of the volume of the hlppOC&.d’lleS is the coronal plane, angled

perpendicular to the long axrs_a)f the hlpp__""eampus in MRI"'whlch is represented by the image
marked B.

I -\. -. 2]
Coronal MRI is taken perpendicullar"to the long'.-axis of the temporal horn can be used to measure:

* Volume of hippocampus - b - m"'easured in Alzheﬂner s disease and medial temporal seizures

5

» Medial temporal lobexafi:ophy (MTQ_L).,_,_
The planes of MRL are glven belgw,

-.II.H. )

Image marked as D shows the axial section of a CT.
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Solution to Question 19: L Fak On

‘-. - .. I_- :.

The investigation of choice forhigh-risk screening for DCIS is. MRI(most sensitive). The sign of
DCIS on MRI is a ductal en}_la;r'réement. It is done in womeént-of 25-30 years of age.

MRI breast is usually done in the second week (fol}ic_u-l'ar phase) of the menstrual cycle. This is
because the action of progesteroné-and estrogen: in the luteal phase causes the breast stroma to
become edematous with the devélopment of.the lobules. This shows up as enhancement on
imaging although it is phzsielogical. R

Mammograms can mis:s the lesion a§'young women have dense glandular breast tissue.
) \
e =
% L
1

e |
Solution to Question 20:

The image depicts a magnetic resonance cholangiopancreatography (MRCP), and the structure
marked as A is the common bile duct.

MRCP is a non-invasive test showing a heavy T2-weighted image. The endoscope or contrast
medium is not used as bile itself serves as a contrast medium.
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Gall bladder_/

with gall stones

Common bile duct —

Ampulla of Vater \\

Pancreatic duct

Duodenum ="t

The image given below shows endoscopic retrograde cholangiof)ancreatography (ERCP).

Solution to Question 21:

Diffusion-weighted (DWI) MRI can identify the following:
* Acute infarct can be detected within 3-30 mins (CT/MRI can detect only after 24 hours)

* Brain abscess and epidermoid cyst appear bright on DWI. Hence, they can be differentiated from
necrotic tumours and arachnoid cysts, respectively.

« It can also differentiate herpes encephalitis from diffuse temporal gliomas.

This type of imaging is based on Brownian motion i.e., structures that allow diffusion will not
appear bright. The region with less diffusion has more T2 signal, which is why dead tissue appears
bright.
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The image given below shows DWI in acute infarct of the brain.

e N = . T
Bone marrow edema can be visualized by'STIR (short taifinversion recovery).

Note: The most common site of epiderthoid cyst inithe brain is CE.:a-ngle.
& - i L

5 - e

b -
__:' I..\H'. = ':-h
3 y !
. N e
-r 5 !
W e
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Musculosketal System

Question 1:

The radiograph of a boy is given below. What is the most likely diagnosis?

a) Perthes disease P .
b) Developmental dysg.lha_héilé\ of the hip_1 b
. . v M
c) Slipped capital .fEmo al epll?hy?{s.
d) Achondroplasia (-5_1_"
Ry Uy

Question 2:

Which of the following findings are you unlikely to see in a patient with achondroplasia?

a) Bullet nose shaped vertebra
b) Chevron sign in the epiphysis
c) Trident hand

d) Tomb stone appearance of acetabula

Question 3:
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Radiograph of a child with history of delayed walking showed the following findings. What is

the likely diagnosis?

i -\.. e, N
a) Scurvy Oy N % | :_:-:"
b) Rickets P Y -
i, B N
c) Achondroplasia 4 o .
d) Osteogenesis imperfecta g™ o .
il T _-\'\-Il
i~ il
: "::' ; 'h.l
Question 4: 4 a5
Y o
Which of the f'(‘)lldWing conditiens do not cause dense metaphyseal bands?
‘-‘H. .q_J.-

a) Vitamin D intoxication *

b) Primary hyperparathyroidism
c) Congenital syphilis

d) Scurvy

Question 5:

What is the dense zone of calcification seen at the metaphysis in scurvy?
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s
. . . - - |, N

a) Wimberger's ring sign o o 0 [
b) Pelkan’s spur M L™ "
c) Frankel's line L el L4 . :_;_:-
d) Trumerfeld zone e -

st B N =

__l 9 N ._'l-
Question 6: e e
'\1_\'" ._'-\. J

A 7-year-old child is brogghi‘-tb the clinic for evaluation of kyphoscoliosis. On examination, he
is noted to have blue sclera. A radiegraph of his long bones shows multiple diaphyseal

fractures. Which of the following is not true about his condition?
X 4.7

a) Type 1 of the disease is i_ilost lethal
b) Skull may have Wormian bones
c) Can be associated with autosomal dominant inheritance

d) Battered baby syndrome is a differential diagnosis

Question 7:

Which of the following bone lesions is not associated with the doughnut sign during a
radiotracer uptake study?

a) Aneurysmal bone cyst
b) Giant cell tumor

¢) Chondrosarcoma
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d) Multiple myeloma

Question 8:

Which of the following conditions is least likely to cause the following appearance on a
radiograph?

a) Caffey disease F
b) Sickle cell disease -,ﬂ__"'_;.‘:' " !
- |
c) Hyperparat }IIE(?_E;_IS B
d) Pagets défeagé it
o

Question 9:

A 12-year-old girl presents after a fall from her bicycle. She has no pain but could not get up
due to weakness in her hands and legs. Cervical spine x-ray showed no fractures or loss of
alignment. What is the next best step in her management?

a) MRI

b) CT

¢) Reassurance

d) Physiotherapy

Question 10:
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Which of the following is true with regards to a greenstick fractures?

a) Outer cortex bends
b) Inner cortex breaks
¢) Buckling with both cortices intact

d) Inner cortex bends

Question 11:

A young soccer player presents with complaints of pain in his right shouldet. He fell while
alternating from jumping jacks to push-ups during a warm-up drill. His':_gtl Ider's radiograph

is shown below. What is the most likely diagnosis? ' L
" O

a) Anterior dislocation of shoulder
b) Posterior dislocation of shoulder
c¢) Inferior dislocation of shoulder

d) Fracture of neck of humerus

Question 12:

A young male presents with pain in his right shoulder. He slipped during his treadmill
workout and tried to hold on to the side rails. The x-ray image obtained is given below. What
is the most likely diagnosis?
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a) Anterior dislocation

o & e
b) Posterior dislocation @ .,.:'-'.':"- = .__'::_':-‘"
c) Luxatio erecta 1__":,."-5,. !..;'_-"-'._":1" T E-..{-L
| o
d) Bankart's lesion P H_'L? b
So a S
I_.-l| '{} 'E'F..d
| 2 O
Question 13: 1‘?-1-,"-" H-E'EL'
A 7-year-old boy is brou the casq%?\after a fall on an outstretched hand. An X-ray of
the patient is given 1330'5 Identlfz\tf_@ e statement regarding the condition.
*f:‘wq‘

a) It commonly leads to cubitus valgus deformity
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b) Damage to the median nerve can cause pointing index finger
¢) Myositis ossificans is one of its acute complications

d) The most common complication is non union

Question 14:

A g40-year-old man presented with severe pain in the wrist after suffering a fall on an
outstretched hand during his morning jog. His X-ray is given below. What is the diagnosis?

2

’ "1._ .'.
a) Colle’s fractu}‘gll.,ﬁ_r-,_ {"-:"
b) Smith’s fractire o
c) Rolandmo"‘s fracture

d) Reverse Barton's fracture

Question 15:
A 52-year-old woman presented with pain in the right wrist following a fall on the

outstretched hand. On examination, tenderness was noted in the anatomical snuff box.
Radiograph of her wrist is given below. What is the most likely diagnosis?
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D b o L
a) Scapholunate dissociation o L ) h_*
b) Midcarpal dislocation M £ L
c) Radiocarpal dislocation b "'" e :_5-:"
d) Triquetrolunate dislocation,™, " N, o
_-I = I K 4 . -ll:. '
Question 16: e e
g N . N

Which of the following c_qlg-f_;fitions is least likely to cause the following appearance on a
radiograph? T »

a) Gaucher’s disease
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b) Thalassemia
c) Leukemia

d) Hunter's disease

Question 17:

An 18-month-old child is brought to the pediatrician with the history of distension of
abdomen and delayed mental development. On examination, the cornea is cloudy and
radiograph of the skull is given below. What is the diagnosis? >

.h-

a) Hurler synd_}:‘_o.mé Y
b) Sanﬁliﬁ}gl'o syndrome * J_
c) Gaucher’s disease

d) Morquio syndrome
Question 18:

A child presents with pain and swelling in the leg. X-ray is given below. What is the most
likely diagnosis?
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a) Osteosarcoma

b) Ewing's sarcoma 4 " i L
c) Giant cell tumour | ot o
& - i L
d) Unicameral bone cyst o, M oy 2
--\_ i I..\H'. a= ':-h
e y % K
A W-"- H-.l ‘ F
Question 19: e Il I R
W el

A 20-year-old footballer _siq-}‘:faihed a sli_g-iiﬁg'tackle during a match and fell on the ground in
pain. An MRI was done*and the dgubjé posterior cruciate ligament sign was noted. What is
the most likely diagnosis? =l
i ".\]l i oy, N
a) Posterior cruciate ligarri_f_ént tear
b) Medial meniscal tear
c) Tear of lateral collateral ligament

d) Tear of medial collateral ligament
Question 20:

The radiograph of a patient on follow-up after hip surgery is given below. This is best
described as:
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o W
a) Normal total hip replacement implant in t.lia‘ oy .,E_L'F'

i o

b) Dislocated total hip replacement from@ ‘:-.’_':-. = {:_":""
¢) Normal bipolar hemiarthroplastx'?:;‘f:iitu !.,;'_-"-'._4:1'| r E-:::.-L

d) Bipolar prosthesis with dislocated head, L-""'I

PR e
I___.| ‘{} '?..d
_ e
tion 21: o -
Question 21: % | H-E'EL'

) 2
A 40-year-old man com l@s of right 'f';'ain while walking up the stairs. He has been on

long-term steroid therapy for rheum,_&'bi arthritis. Physical examination and radiograph of
the hip are unre le. Wh%fgfhe best imaging modality for his condition?

a) MRI sc"él'lz"- ﬁl'l,lﬂl
b) CT scan
¢) Bone scan

d) PET scan

Question 22:

Identify the procedure.
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a) Myelography

b) Angiography
O
d) Projectional radiography “"-.,_';}" o
O o O
2 . 2
S @
. -2 bo
Question 23: -}'_-" H‘,:lq_
B
Empty thecal sac sign on QEIU 1S seen in;
L
a) Arachnoiditis G'-.,:} {":"t
b) Disc1t1 ,;:-._"":"

c) Vertebra osteomyehtls

d) Tethered cord syndrome

Question 24:

What is the diagnosis shown in the image below?
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OV

a) Costochondritis HI{E‘L g E__":‘ Eb

b) Spondylolisthesis @ ‘:-.’_:"-. = 11.:"?"

c¢) Cervical rib ‘-5,. 'l.'._"::"| . A

A0 K P
d) Rib fracture _ IS'-._ . -.,:'-.r_:' =
= e g™
& =
. -2 hS
Question 25: 1{;?,"'-" H-E.'EL'
L, (e,
What is the most usefu@maceutlcg&?nt for skeletal imaging?
ﬂ-_l.-i.

a) Gallium-67 '-.,::l-

b) Techn t\k}'.r'l‘l'hllbg linked ‘i’

c) Technetlum -Sulphur colloid

d) Technetium-99m

Question 26:

What condition causes the skull appearance as in the given radiograph?
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a) Hyperparathyroidism O S .'-. r
b) Multiple myeloma L O L
c) Hyperthyroidism o Lo .
d) Paget's disease > RN, 5y = Ao
' T h,
Question 27: e e

The skull X-ray of a patign}fWho presented with bone pains is shown below. What is the likely

|

diagnosis? Ty

i,

a) Paget's disease
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b) Multiple myeloma
¢) Hyperparathyroidism
d) Osteomyelitis

Question 28:

A 3-year-old boy was brought to the casualty with fever and pain over the right knee. There
was a history of minor trauma 5 days ago. On examination of the knee, a warm, tender
swelling was noted and the range of movements were decreased. What is the rz@-@ological

investigation of choice for this condition? .;':”: e
X »
a) X-ray H_:'-.':!t _'...__-"'-.l;'-'
b) CT W A
¢) MRI = o s
d) USG guided aspiration ﬁ,_'-'h""-x {:a et .,.-l' W=
B . o
_‘-»x:ﬂ oA o ! ?::M
C ':--'- : N A SO -
E " %
| _;}\rn swle_[ Key
Question No. Correct Option
1 d
N 2 d
=
‘1':___ . 3 b
4 b
5 (o
6 a
7 d
8 (o
9 a
10 d
11 b
12 c
13 b
14 d
15 a
16 d
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17
18
19
20
21
22
23
24
25
26
27
28 c

O o ||l |T|o

Q@ T |0
s
i

Detalled.Eprar.Lﬁtlons -:‘*Q'

v '-u."- o

Solution to Question 1: 0 Ao y __:l
At SN
The X-ray shows a champagne glass ppl\(ls and is sugge'stlve of achondroplasia.

Achondroplasia is a genetic dlsor_(jlexf"r'esultlng 1{.r_.pr0x1mal limb shortening (rhizomelic dwarfism).
It is the most common cause -Qf-dlSpI‘OpOI'thIl'aie dwarfism. The iliac blades are flattened giving
rise to a pelvic inlet that resembles a champ‘agne glass. The acetabular angles are flattened
(horizontal) and the siaﬁ}“&ématlc nota_l_{-.]@ small.

The image below shows a patient with achondroplasia -
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G W
Other options: -.;.H"T'."‘ ( 1'" -,,'1"" '
Option A: Perthe's disease is characterlze@)y a ﬂattened:'arll_a:' later, frag_'ﬁfénted femoral head.
Option B: Hip dysplasia usually re,{e}l"is with hlhkd;_lgcatlon i

Option C: Slipped capital fen%’i@l epiphysis ,(‘HS@FE) presents \m'h'h the metaphysis being displaced
laterally and not overlappingthe postezr}dx;,._ p of the acg:ta'bulum as it should normally.

o
- "Z" &
Solution to Question 2: -J:%':.._n NN
Squaring of the ilia Qbﬁﬁes and not__"s-ﬁ:ei'acetabula give a tombstone appearance in achondroplasia.
Other radiolo
* Large sk"t:if‘-mth - -.'.'.l_

e Prominent forehead

ndings sq@ in achondropla51a include:

* Depressed nasal bridge

» Small foramen magnum that is funnel-shaped

* The epiphyses have V-shaped distal ends with deep intercondylar notches—the ‘chevron’ sign
« Bullet nose vertebrae with posterior scalloping

* Trident hand (as shown below)
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Solution to Question 3: “1.,'_“7'"'" . ,;L"‘- }:.:-R
The given X-ray shows frayinguqﬁd cupping of the metaphysis_jvi th a widening of joint spaces. The
radiological features are c}_l;allnibteristic of éﬁlﬁ\l% rickets.l:? !
. -,
- O
ot o
(™ o
k . . .
Dense metaphyseal ba@h;} are not sﬂs:é_rﬁ“l-n primary hyperparathyroidism.

Solution to Question 4:

Dense metaph s,q_éq."l':'f)ands are o%ed due to increased bone deposition and/or reduced
osteoclasti¢remodeling. There'is increased bone resorption in primary hyperparathyroidism.
Other cau}es of dense metaphyseal bands include:

* Scurvy

* Vitamin D intoxication

* Arsenic poisoning

» Normal variant

* Congenital syphilis, TORCH infections

* Estrogen to mother in pregnancy

* Leukemia (after treatment, the lucent bands become dense )
* Healed rickets

¢ Early hypothyroidism
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Solution to Question 5:

Dense zone of calcification at growing metaphysis seen in scurvy is known as Frankel's line.

Trumerfeld
zone

Solution to Question 6: -—_:' .y
The clinical features are suggestive. Qﬁ.ogteogenes__is'i-rilperfecta. Type 2 osteogenesis imperfecta is
the most lethal type. o o __-J_l"
Radiological features o_{ E)-,s:tf.zbgenesis i_rl_lﬁerfecta include:
» Multiple diaphyseal fractures of long bones with various stages can be seen
A radiograph_:i)f ti:l(.ﬂ skull s_h__czwg wormian bones or intrasutural bone ossicles

As batteréd.-'baby syndronié' can present with multiple fractures secondary to abuse, it is a
common differential diagnosis for osteogenesis imperfecta. However, the region affected is the
metaphyses of long bones, unlike osteogenesis imperfecta where diaphysis is involved.

A Wormian bone (intrasutural bone) in the skull is shown below:
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Solution to Question 7:

— b

W '_
Multiple myeloma does not show the doughnut-sign during radiotracer uptake as the lesion has
only lytic activity. Radiotracér is actively taken up by bonéforming areas.

Doughnut sign occurs because of radidtiacer accumulation at the periphery of the lesion where
there is a reactionary bone formatioit, with litt}q- activity at its centre. Causes include:

* Aneurysmal Bone cyst N
* Giant cell tumor ..
 Chondrosarcoma

. Telangiect_'atic-osteosarcor_na'- ’

Shown below is the donut sign seen in a case of aneurysmal bone cyst.
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Solution to Question 8:

The given radiograph shows the bone within a bone appearance, which describes bones that
appear to have another bone within them on a radiograph. This finding is least likely to be seen in
hyperparathyroidism.

Causes of bone within bone appearance on a radiograph include:
* Osteopetrosis

* Paget's disease

* Caffey disease

» Sickle cell anemia
* Thalassemia

* Congenital syphilis

e Gaucher disease

Solution to Question 9:

The given case of a child presenting‘with weakness after a fall but no abnormalities on radiological
imaging indicates a diagnosis“of Spinal Cord*Ifjury Without Obvious Radiographic
Abnormality (SCTWORA).'MRI is the next best step in this case to identify nerve damage.

b

Solution to Qlestion 10:.

In greenstick fractures, the inner cortex (concave) bends and the outer (convex) cortex breaks.

A greenstick fracture is a partial thickness fracture where only cortex and periosteum are
interrupted on one side of the bone, while they remain uninterrupted on the other side.

In children, the bones are more resilient and hence, greenstick fractures are more common. It is
commonly seen in the shaft of forearm bones.

The given X-ray shows a greenstick fracture.
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N 5
I- _H.-

. S 5 % D ‘:-.b .
Note: In a torus fracture, compression on one-{i'ae causes the g‘her side to._bq uckled. Distinct
fracture lines are not seen and both cortil é@hﬁ‘re intact g_lts.,sh_e'éfh below. ‘._;':'-.':'"
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Groenstick froacturs

Solution to Question 11: P Py - N

i, L= L -\.
The given clinical scenario along with the llght bulb sign in theX-ray is suggestive of a posterior
dislocation of the shoulder: : 3

It occurs most commonly during a corvitlsion, or after an electric shock. It can also happen after a
fall on the flexed, adducted arm, elther by a dlrect blow to the front of the shoulder or due to a fall
on the outstretched hand. " *.* :

There is internal rotatiomof humeral }_1eaH which causes changes to the normal radiographic
contour of the head of fche humerus: % ™

Radiological sign$ described in posterior dislocation of the shoulder in the AP view are as follows:
* Light bulb‘-si-gfl - Shape_o'_f-.hl.l.meral head appears like that of an electric bulb

* Rim sign - Widening of the glenohumeral joint space &gt; 6 mm

* Vacant glenoid sign - Glenoid fossa looks empty as the humeral head has moved away from it

* Trough sign - Vertical line seen on the anteromedial part of the humeral head due to the
impression fracture by the glenoid labrum
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Solution to Question 12: Ne o 5

' O W

=B, ST

The given clinical scenario desq‘_q_hhes a patient who develope in in his shoulder after forced
abduction of his shoulder after'a fall. Th y shows theliead of the humerus is below the
glenoid and the shaft in the-abducted pesition. This igﬂ:_s?ggestive of an inferior shoulder

dislocation, also known as luxatio lg__lﬁcta. )

It is rare and occurs when th'e"_'a-i‘.ﬁ is forcef }yhp'ulled up when in full abduction (hyper-abduction
force) due to high-energy qh&-rma. The p will present with the arm locked in almost full
abduction. Q _ﬁ.l_‘n.'.'.l

{:___-““-.

W
T @0
Solution to a'uestion 13:"I'"L

This patient's presentation after a fall on the outstretched arm and the x-ray is suggestive of a
supracondylar fracture of the humerus. A displaced fracture can damage median nerve causing
pointing index sign.

A common complication is cubitus varus deformity (gunstock deformity) due to the malunion of
fractured ends. Myositis ossificans is a delayed complication of the fracture.
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Solution to Question 14: o - o o
Y W™ P

The given features and radiograph: are suggestive of volar or r.e.'ve}se Barton’s
fracture. Volar—type/revers__e_IBZa'rton's is a fracture-dislocation of the volar rim of the radius. This

: . s U d
type is the most common. ,'- 4 2

Dislocation of the radiocarpal Jou.{t' is the hallmerk of Barton's fracture. The radiographic findings
are the following: W Sl

» Comminuted 1ntraartlcul.5r fracture of the distal radius
* Volar rim malntalnhs‘a relatlonsh___p, ‘w1th the carpus and both are displaced proximally
* Fracture of the: radlal stylmd_process with loss of radial inclination

i - iy

L b v e . . . .
Reverse-type Barton's fraeture is similar to Smith’s fracture, but the difference is that the fracture
line runs obliquely and extends into the joint surface.

Another type is dorsal Barton's fracture which results due to fracture-dislocation of the dorsal rim
of the radius.
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Dorsal Barton's fracture

Reverse Barton's fracture

The image below shows the lateral and anterior-posterior view of the dorsal-type of Barton's

fracture with dorsal displacement.
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Solution to Question 15: e ak £
| %
L4 o
The clinical features and radlograph showing alarge gap between the scaphoid and lunate are
suggestive of scapholunate dlSSOClatIOIl o it I

It is also known as tooth gap sign or ’I‘erry Thomas srgn after the English comedian.

T

Solution to Question 16:

The radiograph shows Erlenmeyer flask deformity which is least likely to be caused by Hunter's
disease.
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The deformity is caused by an expansion of the distal ends of the femur along with a loss of the
normal concavity of the medial sides. Causes include:

* Gauchers disease
» Thalassemia
e Leukemia

* Osteopetrosis

o '.:.\-

oy
il

Y

b j !

W &
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Solution to Question 175 -3
L 'l
- =
The given features ‘and x-ray showing a J-shaped sella and a thickened calvaria are suggestive of

Hurler syndrome. -t

Hurler synhrome is also known as mucopolysaccharidosis type I (MPS I). It occurs due to a defect
in ° -L iduronidase, leading to the accumulation of heparan sulphate and dermatan sulphate.

Radiological features in Hurler syndrome include:
» Macrocephaly

* J-shaped sella (seen in above radiograph)

* Thickened calvaria (skull cap)

* Oar-shaped ribs.

* Hook-shaped vertebral bodies.
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Solution to Question 18: e - £
=, 1 ' - 1-.
5 o
The clinical features and radlograph showing enion peel type of perlosteal reaction point towards
a diagnosis of Ewing’s sarcoma- o it I

Ewing's sarcoma is a mahgnant tumor* Lhat occurs mpre frequently in males, typically between 10
and 20 years of age, and has a diaphyseal long_ lzpne location. The femur is the most common
long-bone site, followed by thetibia, humerus;and fibula. Ewing'’s sarcoma is believed to arise
from mesenchymal stem cells‘in the bone marrow.

Other options:

Option A: Osteosarcoma has a periosteal reaction characterised as Codman triangle. It can also be
seen in Ewing’s sarcoma.
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Codman triangle —

Option D: Unicameral bone cyst has a pathognomonic fallen fragment sign.
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The clinical features and double/pesterior cruciate ligament (PCL) sign on MRI are suggestive of
medial meniscal tear. ] Ty b I

Solution to Question 19:

- g - K
The sign appears on sagittal MRI ima.gés of the knee due to bucket-handle meniscal tears. The
torn meniscus flips towards the cenire of the joi'.nt and hence lies anteroinferior to the PCL,

mimicking a second smaller RCL: ol

Solution to Question 20:
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The given x-ray shows a bipolar prosthesis with a dislocated head. The femoral head of the
prosthesis is seen to be displaced from the normal acetabulum.

In total hip replacement surgery, both the acetabular cup and the head of the femur are replaced
with a prosthesis. The post-op x-ray will show the acetabular cup and head of the femur as seen
below.

Solution to Question 21: .,'.".,___':4;"1- 2 _:_-1."?

K iL
The given scenario of a fient with hi B';f'n on chronic glucocorticoid therapy, with
non-significant findingsion radiographsiand exam, is suggestive of avascular necrosis (AVN) of the
femoral head. T_h%&bst imaging -ﬁ;'l‘e-'dality for this is MRI.

he y
Long-term\rtéi%jd usage is.@ii’isk factor for the development of AVN. MRI allows the identification
of avascular necrosis of thl%: femoral head in earlier stages and also helps determine the exact stage
and extent of the pathologic process.

The X-ray below shows flattening of the femoral head and degenerative changes associated with
osteonecrosis or AVN.
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The radiographic appearance of avascular neor_ié'is of the femo;&l head may -s'show the following

o N
changes: E"u ) = o

* Sclerosis of the femoral head __w-_;,l_ N e

b -
» Flattening or loss of SthI‘lClt{%f femoral hea.d_..'“ __I'--

* Crescent sign - subchond-x:a}'-fracture qve@‘mg the neq__m’t-lc segment of the femoral head

* In severe stages, it may show femo.f_a'l“-head collaps_é. and arthritic changes in the joint

1%
G o

() v
Solution to Question o -*«.ﬂ“';-
22 2
The procedure ldeplcted in th.e‘unage represents myelography.

Myelograf?hl?} isa procedur'_‘;used to evaluate spinal conditions. X-ray myelography can be used to
evaluate the spinal canal in patients with spondylolisthesis. While MRI has largely replaced X-ray
myelography it is done when there is a contraindication to MRI (Eg; non-compatible pacemaker,
severe claustrophobia).

Solution to Question 23:

An empty thecal sac sign is seen in arachnoiditis.

Adhesive arachnoiditis can be diagnosed if the empty thecal sac indication is observed. This
occurs due to inflammation, which leads to clumping of nerve roots. This leads to an empty sac
appearance. It is best observed on T2-weighted MRI scans of the lumbar spine when the thecal sac
appears empty.
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Solution to Question 24: g el o
o A "
The given X-ray shows cemcal{fh -'_1
Patients with a cervical rlb-a;s‘ually sh%jl‘hmp and tel.}"_dérness in the supraclavicular fossa. The

pallor and paresthesias are due to vaséular and ne%fq-t? compressions respectively. A radiograph of
the neck is useful in detecting a c_gf\ﬁtfal rib. e }

However, the absence of a r{lz""on the x- ray d@é‘g not rule out the possibility of a cervical rib. CT
and MRI are more sensiti

~ ,;:nl

Solution to Question 25:
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The most useful pharmaceutical agent for skeletal imaging is technetium-99 linked to MDP.

MDP (Methyl diphosphonate) adsorbs into the hydroxyapatite crystals and gets accumulated in
the areas of active bone formation which can be detected by nuclear imaging.

Given below is a bone scan demonstrating bony metastasis in the pelvis.

e
p ¢
. W
e - "p -
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Solution to Question 26:

LY

The given X-ray of the skull'shows multiple *adiolucent lytic lesions, typical of the salt and pepper
appearance (pepperpot.appearance). This is seen in hyperparathyroidism.
1 ]

In hyperparathyroidism, there is;resorption of the trabecular bone of the skull (which causes the
radiolucent aréas) in combination with cystic areas of osteopenia. There is also a loss of definition
between thé.inner and outertables of the skull.

Other options:
Option B: In multiple myeloma, multiple well-defined "punched out" lytic lesions exist.
Option C: Untreated hyperthyroidism for several years can lead to osteoporosis of bones.

Option D: In Paget's disease, the pelvis, spine, skull, and proximal long bones are most frequently
affected. Radiological skull changes include:

* Osteoporosis circumscripta: Large, well-defined lytic lesion
* Cotton wool appearance: Mixed lytic and sclerotic lesions of the skull

* Diploic widening: Both inner and outer calvarial tables are involved, with the former usually
more extensively affected

* Tam o'Shanter sign: Frontal bone enlargement, with the appearance of the skull falling over the
facial bones, like a Tam o'Shanter hat
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Solution to Question 27:

The radiograph shows cotton wool skull which is diagnostic of Paget’s disease.

Radiological features during the early phase of this disease include osteolytic (lucent) regions
which is later followed by coarse trabeculae and bony enlargement. Sclerotic changes occur much
later in the disease process. The lesions seen are:

* Osteoporosis circumscripta: large, well-defined lytic lesion
« Cotton wool appearance: mixed lytic and sclerotic lesions of the skull

* Diploic widening: both inner and outer calvarial tables are involved, with the former usually
more extensively affected

« Tam o'Shanter sign: frontal bone enlargement, with the appearance of the skill falling over the
facial bones, like a Tam o' Shanter hat.

e . N,

The image below shows cotton wool appearance on skulliX-ray:

The image given below shows the Tam O Shanter hat sign, with the hat it looks like:
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Paget's disease - Tam O Shanter hat sign
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Solution to Question 28: ‘_al "-1{1" O

The given clinical scenario is W‘} stlve of aegft%, osteomyehtls:f@r which MRI is the investigation
of choice. It is also the 1nves’q§a ion of ch@q‘é- or the dia, IEg@s&s of subacute and chronic

osteomyelitis. {} v

The characteristic earliest signs. e osteorrfh s include bone marrow edema, which is seen
as a low T1 signal in the bon row, alon%:ﬁ a high signal on T2 MRI.

Investigations of choice fer-bone disea. e.g'?"

» Cortical pathologz]l.ill"{-'z| bone tu 01_1;.5 - CT is used
* Marrow path&.g%y like avascular bone necrosis - MRI is used.

;. )
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Pleural Effusion, Pneumothorax, Pulmonary Edema
and Pulmonary Embolism

Question 1:

Chest X-ray is most commonly performed in which of the following views?

a) PA view
b) AP view
c) Lateral view

d) Oblique view

Question 2:

What is the best chest X-ray view:to visualise the right lung?
a) Right anterior oblique .. . e ;

b) Left anterior oblique

c) Right posterior oblique " L

d) Left posterior oblique , 1

",

Question 3:
"

What is the best view to visualise middle lobe pathologies?

a) Left anterior oblique
b) PA view
c) Lordotic view

d) Oblique view

Question 4.

Which of the following structures do not form the hilar shadow in a chest X-ray?

a) Pulmonary artery
b) Bronchus
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c) Lower lobe veins

d) Upper lobe veins

Question 5:

A 25-year-old male with Marfanoid features presented with sudden onset breathlessness. The
chest X-ray is given below. What is the likely diagnosis?

e
& P
a) Pneumothorax Y -"'-,_l"l'l'l
b) Pleural effusion,:r {-.:‘-"
c) Consoliq%:ci(;x'k'}{':| ‘:,._'-.:."'-
d) Fibrosi';"" "l'"i. r
Question 6:

A 62-year-old male with COPD presents with sudden onset chest pain and shortness of
breath. On auscultation, breath sounds were absent on the left side. What is the best chest
x-ray view to diagnose this condition?

a) PA view in full inspiration

b) PA view in full expiration

c) AP view in full inspiration

d) AP view in full expiration
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Question 7:

All of the following features can be seen in patients with pneumothorax except:

a) Deep sulcus sign
b) Mediastinal shift to the ipsilateral side
c) Area of hypertranslucency on the ipsilateral side

d) Collapse of ipsilateral lung

Question 8: by

The given USG of lung shows: .,,'.:,]1'.:] R

H_l!ll'h_
N
a) Stratosphere sign
b) Sea shore sign
c¢) Troposphere sign

d) Mirror image artifact

Question 9:

A 42-year-old man is brought to the emergency department with complaints of right-sided
chest pain after a motor vehicle collision. Physical examination revealed bilateral breath
sounds and a supine chest radiograph was unremarkable. On performing an ultrasound the
following was seen. What is the diagnosis?

83 Sold by @itachibot



a) Pneumothorax

[ ]
Y i
b) Pleural effusion __3" {._'H. ! b
. A !
c) Consolidation o, ..'-_-.;_'- ) _ }::"‘
o e
d) Collapse -::._1_'_ o by &
.1'._ I:: Il:_'._ -.,':.-'-ll-'
Nk e,
b W
Question 10: ) &
W -

L &, . . .
A term neonate born by Vggﬁum-a551s ed delivery developed mild respiratory distress 1 hour

after birth. Arterial (i)gg%h saturatiei_f"l‘emained &gt; 95% without supplemental oxygen.

Chest radiography;performed @Pg&rs after birth is given below. What is the diagnosis?
_h* -'I_
.{,'_ !

a) Pneumomediastinum
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b) Pneumothorax
¢) Pneumoperitoneum

d) Consolidation

Question 11:

A patient presented with pleuritic chest pain and absent breath sounds on the right side. A
pleural effusion is suspected. What is the best chest x-ray view to diagnose this condition?

a) PA view -.,'-:_.I'E" 3
b) Right anterior oblique 2
M &
c) Left anterior oblique ; :.:]{:] ,L-.:c'"
d) Lateral decubitus view ,:::" ."'-.I"i
W
NET oF o

Question 12: !-:.%"'-LD‘H L

T C

A 30-year-old man presented @"h a histo q‘f-lr_f%ver andfhéa pain for the last 7 days. A chest

X-ray was done. What is thé_p‘robable q:? osis?
i

o

9
S

a) Loculated pleural effusion
b) Pneumothorax
c¢) Consolidation

d) Fibrosis
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Question 13:

Split pleura sign is seen in:

a) Pneumothorax
b) Pleural effusion
c) Empyema

d) Hydropneumothorax

Question 14:

T

The chest radiograph of a patient showed silhouetting of.the left bondé_“r. of the heart.
Pathology of which part of the lung does this indicate?"
a) Right lower lobe . . )
b) Hilar e ' ; N
c) Apex of left lower lobe b & _
d) Lingula A P e

Question 15: e .

In which of the following conditions will yoﬁ not see an air bronchogram?

a) Consolidatio_n

b) Pulmon__?.ty"(fedema
b |

c) Pleural effusion

d) Hyaline membrane disease

Question 16:

In which of the following conditions is pleural calcification least likely to be seen?

a) Asbestosis
b) Hemothorax
c) Healed empyema

d) Sarcoidosis
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Question 17:

A 65-year-old man presents with complaints of sudden onset pleuritic chest pain and
dyspnea. He had arrived from an international trip three days ago. A chest x-ray was done.
What is this finding called?

e
a) Westermark sign E‘_P.."l‘ 1.{}%
b) McConell's sign re:'? 1-.'.5'2"
c) Palla's sign '::.r::h '-.;:-._"E"

1,
d) Sausage sign Q{} _{E‘!‘L

Question 18"?"?-.;':“hll M'-'g

In which of the following patients, hypertranslucent lungs is not seen on chest X-ray?

a) Middle aged man with Macleod syndrome
b) Smoker with emphysema
c) Patient who has undergone pneumonectomy

d) Teenager with Poland syndrome

Question 19:

Which of the following statements is true regarding Kerley A lines?

a) Radiate from the hilum of lungs
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b) Runs perpendicular to the pleural surface and extend out to it
c) Has spider web appearance

d) Short lines which do not reach the pleura

Question 20:

Bat-wing appearance is seen in:

a) Pulmonary oedema

b) Pulmonary embolism F:.,;-j"::r'
il
¢) Pneumoconiosis l::" --._';':'
d) Sarcoidosis .::-:"l )
hy -
| § s -.hq.h -t
N, G =) oy
. - o B
Question 21: (o i~ oo
- II_\‘:,% . .:h._l_ ,
Which lung segment is most com_m_&nfy sequeste"'ré"d? e
S L ! _I-'
a) Apical segment of right-u-é‘pér lobe . "=-:"- ' L

b) Apical segment of left upper lobe._:_" o %
G >
c) Posterobasal segment of 1e§t—{@}Né¥ lobe .,'1"'
- oY
d) Posterobasal segmen:ch é right lower I_lb'h.}{'

Q N
A &
S ‘.{5‘&
Answer Key

1 a
2

3 c
4 c
5 a
6 b
7 b
8 b
9 a
10 a

88 Sold by @itachibot



11 d

12 a

13 c

14 d

15 c

16 d

17 a

18 c

19 a '
20 a ;;-JH
21 G -

ol
e &
: ol o N
Detalleglﬁeblan ?.%L ons <L
Solution to Question 1: n:","""n ;.,.x-; "_"1'% c %:-,,"'?‘H

P o :
Chest X-ray is most common@pérformedw-i{r-.i}osteroantel;.'_ijQew (PA view) because it minimizes
the magnification of the cardiac silhouette: '?':_1'

In PA view, the anterior structures_a_}-;'.'-e closer to thé.detector. It is usually done in full inspiration
and standing position. Ideallx,__t_ﬁbré should b.q'j'lo rotation. If there is no rotation the distance
between the medial end of the clavicle and.the spinous process will be equidistant, on both sides.
In a normal chest X-ray;, the left dome,_glf the diaphragm is lower than the right because the heart
pushes the left dome ?éwn 5:"

In anterior-to_:p'eg’terior (AP) .g_aiiographs, the posterior structures are closer to the detector.

= !
Identiﬁcaﬁlz)h of PA and*AP view chest X-ray:

Clavicl | Seen over the lung fields Seen above the apex of lung f

es ields

Scapul | The inner border is seen awa | The inner border is seen over

a y from lung fields the lung fields

Ribs Posterior ribs are more visibl | Anterior ribs are more visible
e
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PA view

NN T

AP view t'l'-

9
S

Solution to Question 2:
The best view to visualize the right lung is the left anterior oblique. For the left lung, it is the right
anterior oblique.

The left anterior oblique view demonstrates the maximum area of the right lung field. It is also
used for the assessment of both the ventricles, left atrium, aortic window, and aorta.

The right anterior oblique view demonstrates the maximum area of the left lung field. It is used
for the assessment of the pulmonary artery, right ventricle, and right atrium

Both these views are also used in coronary angiography.

The image below shows the right anterior oblique (image 1) and the left anterior oblique (image 2)
views of chest radiograph:
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Solution to Question 3: b= o ~
“5., "-1{1" o

Middle lobe pathologies are be;ﬁ_tébseen on logd.e,tl view. :__I"-r'

Lordotic View

SMARROW

The lordotic AP projection brings the displaced fissure into the line of the x-ray and elegantly
demonstrates the middle lobe pathologies. The lordotic view is suitable in apical lung pathologies
and middle lobe or lingula pathology.

The image depicts a normal X-ray chest in lordotic view:
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Solution to Question 4: ,,::.,':"n
Lower lobe veins are not part @e radlologlgf.}_., :__I"-v-'

The radiological hilum is @y%d by tg? ﬁEonary artqé?'(and their bifurcations), the upper

lobe veins, and the bronchi. The low e pulm eins, which pass inferiorly, form no
component of the normal hilar % . Lymph,.;-ﬁ_‘c_) s only contribute to the shadow when

enlarged. ::-NF-. 2
,:;R o
o
¥ B
Solution to ng_i@\FFS '-.}{?‘

The chesthX-ray demonshlhtlng tracheal deviation and displacement of the heart away from the
affected side along with the partial collapse of the left lung in the above condition points to a
diagnosis of left-sided pneumothorax.

Marfan's syndrome is one of the causes for seconday spontaneous pneumothorax in adults.
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Pneumothorax refers to the collection of alr.‘l"\n;.uf'ﬁ"e pleural space: L

Ij
Chest radiograph in spontaneous pneum@brax demo‘l?s‘htrates: X
* Thin, sharp white line, demarcatiqg-,‘fﬁe Viscera!,;?lgi}al edge E"'{-L

« Absence of lung markings seén peripheral fo.this line e
- W o
* Peripheral space radiolucent comparﬂ?b- adjacent 1

» Complete lung collapse, as well agﬁsibcutaneolgf%;i'physema and pneumomediastinum, may be

seen ~ 3.,';,
* Deep sulcus sign (on s&'ﬁfé"chest radiograph)

Deep sulcus sign: O Qupine posi-t_i_a_‘h( ommon in the ICU), air collects anteriorly and basally,
within the non- dent portid'ﬁ'é of the pleural space, abnormally deepening the costophrenic

angle. This.ig-ﬂ,‘ls indicatin._ pneumothorax in such patients and may be the only visible clue,
especially when patient can not be imaged upright.

The image below is plain chest x-ray showing pneumothorax with deep sulcus sign (shown by
arrow):
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When there is a progressive accumulation o '%trapleural]g‘j'i’r the thoragi’c:}dvity (caused by a
valve effect during inspiration and explral‘llli;;jn it is call Téhsmn pneu@ﬁ'thorax. It can result in

compression of mediastinal structure“;

ompr &i&?&ardlopulwy function. It is

life-threatening and requires em gn interve
"
SR
Solution to Question 6: -2 b

2 [
The patient most likely has Héhmothor%ﬁ% best chest x-ray view to diagnose a pneumothorax
is PA view in full explra{g

Expiratory chest s done i 'a'lmothorax, conditions causing air trapping (foreign body,
partial bronch :%(’_b tructlon) -,e diaphragmatic palsy.

Image sho{ﬁng eft-sided pn

: umothorax:
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Solution to Question 7:
In pneumothorax, especially tension pneumothorax there is a mediastinal shift to the
contralateral side of the pneumothorax, not to the ipsilateral side.
Chest radiograph in spontaneous pneumothorax demonstrates:

* A rim of hyperlucent area (dark area without lung markings) is seen between the lung margin
and chest wall

* Inwardly shifted visceral pleural line (thin, sharp white line) @
* Deep sulcus sign: Deep lateral costophrenic angle can be seen in a supine X,-é.'ay"_"

* Depression of the diaphragm, rib cage expansion, and iastinal shlg{u.the contralateral side -
indicates tension pneumothorax ""-.,_ O

The image below shows a right pneumothorax ‘%tl;btal rlght ];qucollapse q.t_}’d tracheal deviation
to the left.

Solution to Question 8:

The given image shows the seashore sign seen in M-mode imaging of the normal lung.

M-mode is defined as the time-motion display of the ultrasound wave along a chosen ultrasound
line. With M-Mode, even rapid motions can be displayed, measured and recorded. In a normal
lung, the M-mode image demonstrates a linear, laminar pattern in the tissue superficial to the
pleural line and a granular or sandy appearance deep to the pleural line.

The motionless portion of the chest above the pleural line creates horizontal ‘waves', and the
sliding below the pleural line creates a granular pattern, the ‘sand’. The resultant picture is one
that resembles waves crashing in onto the sand and is therefore called the ‘seashore sign’ and is
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present in a normal lung.

The image given below shows an M-mode ultrasound showing seashore sign.

Linear pattern

y
— o

Sandy appearance

Other options: e -..,__-';.I' : .

K
Option A: Stratosphere sign r "fer-hs"'to M-mode.showing a hneaII pattern below the pleural line. It is
also called barcode sign. It—}g"s-pemﬁc for umothora)E_a-"-

Linear pattern

Linear pattern

Option C: There is no named sign called troposphere sign.

Option D: Mirror image artifact is seen when there is a highly reflective surface (eg: diaphragm) is
in the path of the primary beam.

Solution to Question 9:
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The above M-mode ultrasound of the right lung shows a stratosphere or barcode sign specific for
pneumothorax.

In a lung with pneumothorax, lung sliding is abolished on M-mode ultrasound, and the normal
sand-like appearance beneath the pleural line (white line) is replaced by parallel lines, which is
termed the stratosphere or barcode sign, suggesting the presence of pneumothorax.

The image given below shows the stratosphere sign or barcode sign.

Normal lung Pneumothorax

ore sign /Stratosphere S

Supine chest radiography has low Sensitivity fortraumatic pneumothorax. Thoracic ultrasound
has high sensitivity and specifieity for the detection of small or occult pneumothorax in critical
care patients. ey i

5
Other options: 1.:‘*:%"" o

Option B: Pleu;:e_l%T é"[%usion on u}f;é""sound appears anechoic with an echogenic line at the fluid-lung
interface ifiit isltransudate_z,;-'Ekudative and hemorrhagic effusions may appear echogenic with
pleural thickening. The flaid shows movement and changes in shape with breathing, along with
the presence of septa and fibrous strands.

Option C: Consolidation on ultrasound appears hypoechoic with heterogeneous echotexture. It is
isoechoic with the liver and is referred to as lung hepatization.

Option D: A collapsed lung under a large effusion will be seen as a hyperechoic wedge-shaped
area.

Solution to Question 10:

The given clinical scenario and radiograph showing a spinnaker sign is suggestive of
pneumomediastinum.

Spinnaker sign (also called angel wing sign) is a radiographic sign seen in neonates
with pneumomediastinum. Pneumomediastinum is the presence of extraluminal gas within the
mediastinum. The pressure from the collected gas displaces the two lobes of the thymic tissue
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upward and laterally from its normal position. This results in large, wedge-shaped opacities on
radiograph resembling the spinnaker headsails of a boat.

'-._hu-_";.‘:l'." .
&
_ >
“‘1 ™ O 2 _,:-.__ -

This should be distinguished from 1c ‘sail sl [W_l.hl‘lch isa no@;‘r finding on a neonatal chest
x-ray. It represents a physmlogl nlarged thy'ﬂ-n sina nelci-lqg_
Other signs of pneumome.dilla.ighhum are: "-1.__"'-. %
« V sign of Naclerio - It is due to a ed air ¢ eﬁen One limb of the V is produced by

mediastinal air outlining the left 1 lateral rfﬁd tlnal border and the other limb is produced
by air between the parietal plql_arh and medlail:Iia hemidiaphragm.

* Continuous diaphragm n Normal .'"Erlhfe central portion of the diaphragm is not discretely
visualised on chest ra raphs as it merges with the cardiac silhouette. If the diaphragm can be
seen continuous oss the mld_?}fi'e then it is suggestive of free gas within the mediastinum.

The image 'gj'é;i below shqgvé"t%e V sign of Naclerio.

V sign of Naclerio
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The image given below shows continuous diaphragm sign.

Solution to Question 11:

oyt " o~
Lateral decubitus view is Ill%st viewéi"i‘a;'?ltify pleur?je?fusion. It can identify as little as 25

O
ml of pleural fluid. "{'I:Ef
Features of chest radiograph in Q.e"ﬁral effusi‘c_)E'EL ;

* Presence of free pleural ﬂ;L-ﬁF ‘-{*-._b

* Blunting of costophn%??}angle J__.L:-,,l":il

« Ellis-S curve —@!ﬁ} is a radi{i)'gi'bal illusion and occurs as a medial radiological density due to
the presenu;eﬂbépartially agraf lung between the anterior and posterior fluid layers, whereas
laterally the ensity is hfg:iger due to the presence of fluid only. The actual fluid level is horizontal.

The image given below shows a lateral decubitus view showing pleural effusion.
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XN
Marking A shows fluid layering in the right lqll_.ft"a'lrcavity. Maikr"i;fg B show.§'-t:tl're' normal width of

the lung in the cavity. The amount of pledral fluid can be@'p-_ﬂroximate]g(:q'i'lantiﬁed by measuring
the distance A. s N {_1-.:'-.

L e I ¥ E.:I
Best investigation for minimal p]e_km‘éfusion ILIESHK}SG '—_::‘ E"'
L, ]
The minimal amount of ﬂuidﬁ&luired to *_Bf:tié‘tected on X-ray imaging for pleural effusion:
» Lateral (erect) view : 75 ml pleural l;ﬁll .‘}E.- B
o )

""'::I :

* Erect PA view : 200 ml pleuralfﬂl,l‘.ﬁ'd
%
» Lateral decubitus view :{@5 ml pleu.;l_-al,_ahid

The image below is a.¢hest X-ray PA:S_T%W showing pleural effusion with Ellis-S curve.
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Solution to Question 12:

The above clinical scenario and X-ray is suggestive of loculated pleural effusion.

The chest X-ray shows obliteration of right costophrenic angle with a wide pleural-based
dome-shaped opacity projecting into the lung. It tracks along the costphrenic angle and lateral
chest wall.

A pleural lesion can be differentiated from a parenchymal lesion by the angle it makes with the
chest wall. Pleural lesions makes an obtuse angle with the chest wall whereas a parenchymal
lesions makes an acute angle with the chest wall.

Solution to Question 13:

A split pleura sign is seen in empyema.
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Empyema is defined as a collection of pus in the pleural cavity. It is usually associated with
pneumonia but may also develop after thoracic surgery or trauma.

A hallmark feature of empyema on CT imaging is the split pleura sign, where the pleura divides
into the parietal and visceral layers. This sign is considered the most sensitive and specific
indicator of empyema on CT, helping to distinguish it from peripheral lung abscess.

CT scan showing split pleura sign:

Solution to Question 14: 4 * O

Silhouetting of the leﬁwborder of t_he heart indicates a pathology in the lingula segments.

The principle.of sﬂhouette 51g£1-15 that the mediastinal borders can be obscured only by a
pathology*izxat is in dlrec;tq_ Anatomical contact.

Positive silhouette sign and corresponding anatomical site of pathology:
* Right heart border- right middle lobe or medial right lower lobe

* Left heart border - lingula segments of the left upper lobe

* Left hemidiaphragm or descending aorta - left lower lobe

* Aortic knuckle - left upper lobe (posterior segment)

* Right hemidiaphragm - right lower lobe

* Right paratracheal stripe - right upper lobe

Recognition of this sign is useful in localising areas of airspace opacities, atelectasis, or mass
within the lung.

The radiograph below shows the silhouette sign- the left cardiac border is obscured due to
pneumonia of the lingula of the left lung.
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Solution to Question 15: \5" !-.;‘:--.{1" {.:'-.

In pleural effusion, there is a Eﬂ@(@genous opacity with absemi::'broncho-vascular markings,
obliteration of costophren,l_-.l| e, and nqch'a.ll'h‘t')ronchograiﬂs

Air bronchogram is defined as a pat%/ﬁbof air- ﬁlleé:{rzenchl (dark) on a background of
opacified lung (grey/white).

It is almost always caused b%’wt;_‘batholog Eihihspace/alveolar process, in which something other
than air fills the alveoli ronchog wﬂl not be visible if the bronchi themselves are
opacified (e.g. by ﬂuld::‘nnd thus 111_1@ patent proximal airways.

Air bronchog Mgn be see vgﬁ several conditions: Pulmonary consolidation, pulmonary
edema (eﬁ y alveola @'&ema) Hyaline membrane disease, non-obstructive atelectasis,
severe interstitial lung disease, neoplasms: adenocarcinoma; pulmonary lymphoma, pulmonary
infarct, pulmonary haemorrhage.

The image given below shows air-bronchogram within homogeneous consolidation:
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CT showing consolidation with air bronchograms: ' ke

Solution to Question 16:

Pleural calcification is least likely to be seen in sarcoidosis, as it is extremely rare, distinguishing it
from other conditions like asbestosis, hemothorax and empyema where calcifications are more
commonly observed.

Sarcoidosis is a multisystem disease characterised by non-caseating granulomas, most commonly
affecting the lung parenchyma and lymph nodes. Pleural involvement in sarcoidosis is rare and
typically presents as pleural effusion, thickening and nodules. Lymph node calcification in
sarcoidosis may have a stippled and eggshell appearance.

Conditions showing pleural calcification:
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* Asbestosis

» Haemothorax

* Pyothorax/empyema
* Tuberculosis

* Previous surgery

 Radiation therapy

Difference between pleural calcification in asbestosis and empyema:

The chest radiograph below shows extensive sheet-like calcification of the right pleura and a

smaller localised calcification of the left pleura.

aques

Calcification occurs as more
discrete collections within pl

Calcification is irregular and

resembles a plaque or sheetIt
is contained within thickene
d pleura

It is usually bilateral

Most common in the lower p
osterior half of the chestUsua
Ily unilateral

Solution to Question 17:

2

L
e’

In the above clinical scenario, chest pain and dyspnea after air travel most likely points to a
diagnosis of pulmonary embolism. Westermark sign is seen in the given chest x-ray.

It is defined by a hyper-lucent area with decreased vascularity due to reduced blood supply to the

involved part of the lung.
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Even though characteristic signs are seen on chest x-ray, it is neither sensitive nor specific for
pulmonary embolism. CT pulmonary angiography (CTPA) is the investigation of choice in
pulmonary embolism.

Solution to Question 18:

Pneumonectomy causes opacification of hemithorax, not hypertranslucency.
Causes for hypertranslucency/hypertransradiancy of hemithorax:

* Increased rotation while taking chest X-ray (most common)

* Scoliosis

* Poliomyelitis

* Mastectomy

* Pneumothorax -
* Emphysema :

» Macleod syndrome (a complication.of bronchlohtls character1zed=by a reduction in the
pulmonary vasculature and alyeolar hyperdlstentlon)

* Poland syndrome (unilateral absence of,péctoralis major*/- other chest muscles)

* Pulmonary embolism

Causes of opacification of a hemitherax: i
* Pneumonectomy ' "
* Pleural effusion &y .

* Consolidation

* Collapse, -

» Massive tumour
* Fibrothorax

» Lung agenesis

Solution to Question 19:

Kerley A lines radiate from the hilum of the lungs.

Kerley lines are seen when the interlobular septa in the pulmonary interstitium become
prominent.

This may be because of lymphatic engorgement or edema of the connective tissues of the
interlobular septa. They usually occur when pulmonary capillary wedge pressure reaches 20-25
mmHg.

Types of Kerley lines:
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* Kerley A lines:

* Thin, oblique lines(2-6¢m long and thickness under 1mm), radiating from the hilum to the upper
lobes.

« HRCT is the most effective imaging technique to identify these lines.
* Kerley B lines:
* Thin, horizontal lines (1-2 cm long), seen at the lung periphery, usually near the bases.

* Run perpendicular to the pleural surface and reach it, representing thickened subpleural
interlobular septa.

* Kerley C lines :

« Short, irregular lines with a spider web-like appearance. ""'-..{':'

* Unlike Kerley B and D lines, they do not extend to the @a; unlike Iie;ﬁy A lines, they do not
radiate outward from the hila. ::.:j O

o, .
* Kerley D lines - the same as Kerley B lines, excep,'E}hat they a;s@hen on latlg?l chest radiographs

in the retrosternal air gap "-.:;-... lei::l e
The image below depicts the Kerley B lin@erpendic@o the pleu.r{(g'rface:

Solution to Question 20:

Bat-wing appearance is seen in pulmonary oedema. It is called so because of the bilateral opacities
that extend in a fan-shaped manner away from the hilum in a batwing pattern.

Below is an image of a frontal chest X-ray and axial CT showing features of ‘batwing’ alveolar
pulmonary oedema.
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Pulmonary oedema is defined as an abnormal- aeéumulatlon of' hUId in the extravascular
compartments of the lung. iy . O

Features of pulmonary interstitial pedema - ) o
* Peri-bronchial cuffing and perihilar haze - ¢ A

« Septal lines / Kerley lines—~" E

| | i
L &

» Thickening of interlobar fissures (* = oy
 Pulmonary venous engorgeq}en;f'- stag's antle'r"‘sign
* Airspace opacification clg!sémally in a batwmg distribution

» May have air bronchqgrams i »

« Pleural effusions and ﬂuld in .1n"‘ter10bar fissures (including 'vanishing' pulmonary
pseudotummur)"

* Increased cardio- thorac1c ratio / cardiac silhouette size (assessing for an underlying cardiogenic

cause)

The image below is a chest X-ray showing thickened interlobular septa (Kerley B) at the base of
the right lower lobe, bronchial wall thickening (cuffing), overall distended veins, and a small

pleural effusion with fluid in the interlobar fissures.
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Solution to Question 21:

The lung segment most come’t sequeste LKEhe poster segment of the left lower
lobe. The majority of the sl%@s rations a{"g'.:l'ecated in l%_ft.':l‘ewer lobe.

Pulmonary sequestration is a bronc monary t malformation in which a segment or
ected from the rest of the tracheobronchial tree or

pulmonary arteries. It recei anomalo scular supply. It is a non-functional tissue.
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Lung Infections, Sarcoidosis and Lung Cancer

Question 1:

An 8-year-old child presents with a history of fever and cough for 1 month. Chest X-ray is
given below. What is the likely diagnosis?

a) Lung abscess

b) Consolidation

{"q;““
c) Pleural effl_llg{(;{' W)
d) Pneumothorax =-'J|,_
Question 2:

In which of the following conditions is this sign seen?
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a) 1,2, and 3
b) 1 and 4
c)2,3and 5
d) 2, 4, and 5

Question 3:

In patients with pneumon.‘ié.‘:*what is th&lwmﬁést common causative organism that can lead to
this condition? {?::::"

a) Staphylococcus aureus
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b) Klebsiella
¢) Pneumocystis jiroveci

d) Streptococcus

Question 4:

CT scan of a patient is being reviewed. Identify the given pathology.

a) Hydatid lung
b) Lung abscess
c) Pneumatocele

d) Emphysematous bullae

Question 5:

A 56-year-old man presents with a one-month history of fever, fatigue, and non-productive
cough. His chest X-ray is unremarkable, but HRCT is done and provided below. What is the

most likely diagnosis?
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Ty ;
a) Endobronchial tuberculosis O .k '-E"' J

]
Y - -~

b) Alveolar proteinosis __3" {n} ___:."'u""
c) Wegener's granulomatosis O :.,l__-li_ O c i

d) Sarcoidosis _ & T?i-- o o

s N - 2
pol Wy
uestion 6: e &
Q '.._-h.."-.:." -,_:-'ll"

The following x-ray was d.q}'ré ona patk‘l’c'*vvlth pulmonary tuberculosis. What is the
"‘-|_

diagnosis? "‘-. i
A A

a) Right upper lobe collapse
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b) Left upper lobe collapse
c) Right lower lobe collapse
d) Left middle lobe collapse

Question 7:

A g40-year-old man presents with a 3-month history of progressive shortness of breath and a
dry cough. A chest X-ray reveals the following. What is the most likely diagnosis?

a) Emphysema
b) Sarcoidoﬂs..i&':,:"'

¢) Bronchiéctasis

d) Interstitial lung disease

Question 8:

All of the following chest X-ray features can be seen in patients with sarcoidosis except:

a) Hilar lymphadenopathy

b) Hilar lymphadenopathy with parenchymal lung changes
c) Parenchymal disease without hilar lymphadenopathy

d) Galaxy sign
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Question 9:

A gallium-67 scan was performed on a patient and showed the following. What is the
diagnosis?

a) Wilson disease T__J 'I-:l‘:'"' l?.:::""
b) Sarcoidosis ; 'E-‘th -.{]:E-
c¢) Oromaxillary carcinoma E‘rl-? ﬁ'-:'_'.t-
d) Lymphoma QEF o
S
¢ B

lﬂ "J_
Q - IO

A patient with a history of long-standing pulmonary tuberculosis undergoes a CT scan, and
the image is given below. What is the most likely diagnosis?
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a) Blastomycosis o, .
b) Pneumonia A ™ i
c) Aspergilloma L | LA - -

d) Bronchiectasis

Question 11: w i

In which condition is popcorn calcification seen?
- -.L o4

a) Hodgkin's lymphom-'a
b) Pulmonary }-}'eimartoma._' W
. N .

c) Metastasis L

d) Fungal ball

Question 12:

The following chest x-ray finding can be seen in patients with all of the following except:
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a) TB

b) Sarcoidosis

c) Histoplasmosis

N,
d) Pulmonary metastases %"
-._l:=-'
Question 13: e
i 5

Y e e .
A 60-year-old male com l,zg{‘is of recurrent cough and difficulty in breathing for 2 months. A
chest X-ray is provide_'(} low. Whi_{c"ifs"‘t e most likely diagnosis?

..'5:_%
Sy

a) Right upper lobe collapse
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b) Left lower lobe collapse
c) Right lower lobe collapse
d) Left upper lobe collapse

Question 14:

In which of the following conditions will you not see eggshell calcification of lymph nodes?
a) Sarcoidosis
b) Silicosis
c) Post radiation lymphoma

d) Bronchogenic carcinoma

Question 15: B v i S

= e i

Which of the following is the best ir:{vestigatior_l that can be d_(:)né‘i.n a patient with suspected
solitary pulmonary nodule? " : ,

a) PET 0

b) Plain CT xd Ry

¢) MRI PL -

d) CTPA ' ey

5 5
Question 16:* |

A 45-year-old female patient was admitted with a history of cough, multiple subcutaneous
nodules with weight loss for 3 months. What is the investigation of choice for evaluating this
patient?

a) CT

b) MRI

c) Bronchoscopy

d) Thoracoscopy

Question 17:
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A 72-year-old man presented with weight loss, decreased appetite, and iron deficiency
anaemia. Chest X-ray was done and given below. What is the likely diagnosis?

a) Lung metastasis _1-:1.:?:"- ’-.;,_-'---hl:ﬁ'| ¢ ?:::h
b) Bronchogenic carcinoma ';.-_;"":- ._1:,,.--._'."‘- o -
c¢) Miliary tuberculosis EF. g‘l-::_h"" ';_:u'?

=
d) Mesothelioma _._:_-.,"_:" '?.h:‘r'

MO el
C Sl
Question 18: -..,"1:3 {_:-'?3'
) O

Which type oiﬂlu&é%arcinon@j&n mimic consolidation on chest X-ray?
Y ;

a) Small cell carcinoma
b) Carcinoid tumour
c) Large cell carcinoma

d) Adenocarcinoma in-situ

Question 19:
A 62-year-old male, a retired construction worker, presented with a 2-month history of mild

cough and occasional dyspnea. CT chest was done as shown below. What is the most likely
diagnosis?
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a) Mesothelioma O 0 {8
b) Bronchogenic carcinoma 4 " L »
c) Round atelectasis '-. _-'% o . =
d) Pulmonary infarct e R, oy -
St K h
Question 20: . e I
N > .t |

a) Sarcoidosis

b) ILD
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c¢) Bronchiectasis

d) Miliary tuberculosis

Question 21:

A 52-year-old female with a history of rheumatoid arthritis, currently on methotrexate,
presents with a six-month history of progressively worsening dyspnoea. What is the
investigation of choice to confirm the diagnosis?

a) MRI . ~-_|"3' \
b) PET >
o L
¢) HRCT ..1:.,"-.’_"! 0
d) Chest x-ray I."'-f_‘“h" o2
-:II"I‘ i ":M ':.'L"'
", - "
|_\.'.\_l-.\.\l-I 1:_\'\'\-\. 1 -|._'\-u"\'
- Oy il
'-H._-q-i. .‘. k. Il EE:-H-

E N

ol o
Question No. Correct Option

b : L
B, Ar&wer Key .
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/
I
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19 c
20 c
21 c

Detailed Explanations

Solution to Question 1:

A history of fever, cough, and chest X-ray showing opacities in the right mlddle 10E§,s‘uggest

consolidation, describing a case of community-acquired pneumonia. ol
A

Clinical features include acute onset fever, cough (with o out sput nfl.ﬁroduction) and
shortness of breath. In some cases, pleuritic chest paify, tachycardia, 1@; ypnea, hypoxemia, or
increased work of breathing may be present on physical examlnﬁx

A chest X-ray can be used to diagnose pneu 'ﬁg?‘ The prese'née of an infi on a plain chest
radiograph is considered the gold standa é?or dlagnosmgp eumonia -R 1ograph1c findings
consistent with the diagnosis of CAP i lude lobar cg‘n}oﬂhdatlons ({lQ"hg with air bronchograms
within the opacity), interstitial i iltrates, and/or"&__émtatlons ) fa)

A CT chest is used for better r;}olutlon orifitl chest X—rﬁyﬁ was non- diagnostic. Blood and
sputum cultures are obtaine ﬁ to guide 'tl}_g"antibiotic I"Eﬁ}ﬂen

Other options: 'l:_- b &)

Option A: The radiological fi b{ﬁﬁES of lung fss include a thick-walled, irregular cavity
containing an air-fluid lelglfnften accon’l'p"&med by surrounding pulmonary infiltrates. The cavity
typically forms an ac te gle with th,E-iihest wall. Computed tomography (CT) is more sensitive
than chest radlog"j and is uf{‘to detect small cavities that may not be visible on standard

X-rays. "-..

The accorhla"anymg X-ra age illustrates these features, showing thick-walled cavities with
air-fluid levels on the lateral view:
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Option C: Pleural effusion may present with dyspnea, pleuritic pain, dry cough, and associated
symptoms like fever, weight loss, oedema, and ascites depending on the aetiology. On
examination, there may be tachypnea, dullness on percussion and decreased/absent breath sounds
at the base(s).

The given X-ray image below shows left-sided pleural effusion:

G

- 1‘:- - ﬁ.' .
Option D: In pneumothorax, the pgii'!ent will p é'ﬁ-t with a history of breathlessness, and chest
X-ray will show deep costophreni¢ angle, hy_q;!g‘cency (darker area without lung markings) with

inward shifting of the wscg-_l'h_ leural ling-<(sharp white line). In tension pneumothorax, there will
be a mediastinal shift L(i@e opposite ﬁ&e

The image below slg:p ‘} a left pngu_"fnothorax with total left lung collapse and tracheal deviation to
the right. "-I!I.'"
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Solution to Question 2:

This is a chest X-ray showing a bulging fissure sign. It is seen in Klebsiella pneumonia,
tuberculosis, and carcinoma bronchus.

Bulging fissure sign

=

G

)
A bulging fissure sign is seen J:'.hh “‘1-:"'{_: o ey
* Klebsiella pneumonia (ml_st common&f’-— "E.'f':-
* Legionella pneumonia .___I':_:- ?."';::'
e 1
* Streptococcal pneumonia ::'_'-:,'_“'!" ol

3 -'\-,_-'L
& *

=
* Yersinia pestis .,,;-} {'::I ,:--._:-:'1

« Lung absgissAs"' {.."-:"
. Carcmm}l'a bronchus “I‘I'l. i

It is seen due to the volume increase of the infected lobe or space-occupying lesions, displacing or
bulging adjacent fissures of the affected lung.

» Tuberculosis

Features of pulmonary oedema include Kerley lines, thickened interlobar fissures, and transient
loculated fluid collection in pleural or interlobar fissures, known as vanishing pulmonary
pseudotumour. This condition is typically seen in congestive heart failure and reflects a
generalised fluid overload state that resolves with diuretics.

Solution to Question 3:

The chest x-ray depicts a pneumatocele adjacent to the left heart border (black arrow in the image
below). The most common cause of pneumatocele formation is Staphylococcus aureus
pneumonia.
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. 9 DAILYROUNDS
ik p =
X &
. . s b : .
Pneumatoceles are intrapulmonary air-filled o{sﬁb spaces that" can have a \zg'f_itty of sizes and
appearances. They may contain air-fluid leff“e ] o I _'.-:_:"-.:'"
ol ey "
Causes of pneumatocele formation: "T'l"' :"-.__';' l._‘:'" o {":h‘
« Staphylococcus aureus (most,common) " L
. ,_i} T‘u o\ =
* Klebsiella b . o @
* Kerosene poisoning __:r_L‘* L
P | T

* Lung injury (most commonl}_l-q}eli'lﬁlator-indu,&!d)

N ; . gy, i
* Pneumocystis jiroveci ti'moma . L

Note: Gallium lung sc'i%tigraphy is l&%ﬁy sensitive for pneumocystis jiroveci pneumonia.
Pneumatocele in right upper.kabe with bulla as seen on CT:
S

N
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Solution to Question 4:

The CT shows an air-fluid level with floating membranes (marked using yellow arrows in the
image below) characteristic of a hydatid cyst. It is called a water lily or camalote sign. The most
common location of hydatid cysts is the liver, followed by the lung.

If there is a disruption of theinner layers: :_ft- results in g-cavitary lesion with one or more of the
following radiographic features: 0 -

o Air-fluid level Py N

.\1' g 8 _-'. 1
« Water lily sign/ camalote sign - air-fluid level with a floating membrane
e \
* Double wall "o i e
* Rising sun sign/ se-rpent sign - 4 double-wall, dry cyst with crumpled membranes lying at its
bottom ¢ = -y ot

9 o
« Empty cyst sign - when all the contents are removed

Hydatid cysts result from infection by the Echinococcus species and can result in cyst formation
anywhere in the body. Echinococcus granulosus species is the most common.

Solution to Question 5:

The above clinical scenario and HRCT showing tree-in-bud sign suggest endobronchial
tuberculosis.

The tree-in-bud sign describes the CT appearance of multiple areas of centrilobular nodules with a
linear branching pattern. The chest X-ray is usually normal in these patients.

CT showing a tree-in-bud sign with a linear branching pattern:
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A tree-in-bud sign is also seen in a variety of1a¢h.1é'r disorders like:
T =1
]

* Bronchiolitis L AN £
" - |_'H-"'\- ; N
» Endobronchial tuberculosis | el o
N ¥ 1 i
« Atypical pneumonia e ", o P
T ™
. i o E % —
« Bronchoalveolar carcinoma o _ N
L .\.-\. . .\.-l -
» Connective tissue disorders Lo __. et
L L
* Bronchiectasis P o
e o i
* Cystic fibrosis - i
& "-l.
W F
) L
. I| L k
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Solution to Q?Jestion 6: ™4

Golden’s S-sign, observed on the given x-ray, represents central focal convexity and peripheral

concavity. This radiological finding is typically indicative of a right upper lobe collapse.

X-ray showing Golden’s S-sign and calcified breast implants:
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"'l:"
Golden’s S-sign/reverse S-sign of Golden is qiqia ecause itiresembles a reverse S shape. It can
be seen on PA chest radiographs and on | ans in right upper lobe e.

grap @ﬁ ght, upp C,fﬂ'a"'ps

S-sign can also be seen in broncho%ih‘carcino a{.@ﬁmary media{’c;'l‘al tumour, enlarged lymph
nodes, lung metastasis -;3‘-. _ T'\, ,;?"
- S -

e
- O
SRR oS
Solution to Question 7: . -ir_-.E’ ,.?ﬂ
B e
The chest x-ray shows a g&ﬁ? of lymp e enlargement seen in sarcoidosis.

The characteristic paﬁ%{ of lymph nq"l}e enlargement in this condition is called the Garland triad
or 1-2-3 sign, or &a.i\'gnb oker's sig-r:"I‘Lhe lymph nodes involved are:

* Right pa%t‘bbheal nodes{j":"
* Right hilar nodes "‘I""'
* Left hilar nodes

Image showing a pattern of lymph node enlargement (1-2-3 sign):
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Solution to Question 8: R e Fak o
LY -"' | L i I :.-'h_.
Galaxy sign is a radiologic featureiobserved entHRCT in sarcoidesis (shown below), not on chest
X-ray. It represents a coalescing granulomé with numerous'smaller granulomas.

Depending on the stage of sarcoidosis, radiological features can range from a normal chest
radiograph to pulmonary fibrosis. Pulmonary sarcoidosis can be classified on a chest radiograph

into 5 stages. A normal chest radiograph indicates stage 0.

Other stages are -
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Solution to Question 9: ok . .;'-_.1' o
The given scan shows the clas 'e:_'i)anda sign seen in sarcoidosis=This occurs because of the
symmetrical uptake of Gallium+67 in the "'a.g"bﬁf)harynx, laerimal glands, and parotid glands,
reflecting the bilateral involvement of ,Ei}e ands in _i-géoidosis.

Other signs seen in sarcoidosis a.r._?--f" e,

L
* The lambda sign refers to Eﬂeral hilar Qhr@ﬁ'flight paratracheal lymphadenopathy (seen on FDG

PET Scan/ Ga scintigrap@\ -
: O B s sion i :

* Garland triad or 1 "3.51gn or P'!:}( roker's sign is a lymph node enlargement pattern that is

seen in sarcoi 'i's\geen on Ch‘ES -ray as shown below).

H..L

"-.':'«1'
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* Galaxy sign (sarcoid galaxy) represents a coalescent granuloma seen in a minority of patients
with pulmonary sarcoidosis, seen on HRCT as shown below

Solution to Question 10:

The marked finding is known as the Monod sign, vyhic-h. is seen in aspergilloma. It refers to the
presence of gas surrounding a fungal'mass with_i-n a"pulmonary cavity.

Aspergillomas (non-invasive-pulmonary aspexgillosis): Aspergillus fumigatus can cause mass-like
fungus ball formation in sfructurally ahnormal lungs (pre-existing cavities like in pulmonary
tuberculosis). On Plain:fflm and CT, an intracavitary mass surrounded by a crescent of air (Monod
sign), is typically.observed, as shown below.
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Angioinvasive aspergillosis occurs primarily in immunocompromised patients. On HRCT, it is
characterised by ground-glass opacity surrounding a pulmonary nodule or mass called a halo sign.
This sign indicates a haemorrhage.

The below CT image depicts halo sign in invasive aspergillosis.

P

_:‘.._l. HH_ ¥ 1'“-\..\. |:_ -l:- .|
~
Allergic bronchopulmonary a}erglllosw ."A) is an 1m11_=-1"une reaction. The below image
depicts gloved finger appela_rénce of A%EA the left 1'.1_15) er lobe. It is a characteristic sign of
_'I

bronchocele.

"'L"*"

€ DAILYROUND:!

Other options:

Option A: Blastomycosis is a chronic infection, characterized by the formation of suppurative and
granulomatous lesions, especially in the lungs and skin. The pulmonary disease resembles TB or
histoplasmosis. There can be focal or diffuse consolidation, miliary lesions, or abscess formation.

Option B: A patient presenting with fever, breathlessness, and cough with expectoration is most
likely suffering from pneumonia. The CT image shows a sharply demarcated homogenous
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consolidation that crosses segmental boundaries and involves only a single lobe, suggestive of
lobar pneumonia.

The below CT scan image is highly suggestive of pneumonia in which consolidation with an air
bronchogram can be seen.

Option D: Bronchiectasis is characterlzed,_by local and irreversible dilatation of bronchi.
Radiographic findings are tramline appearance (seen o ehest X-rays) and ring or curvilinear
opacities on end-on appearance. CT'shows bronchial'dilatation and lack of tapering of the
bronchial lumen (cardinal s1gn_)__ and signet- r1ng'-s1gn (internal diameter of the bronchi is greater
than the adjacent pulmonary artery).

CT image below shows-:ch%kened dll_ghted airways and signet-ring sign:

Solution to Question 11:
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Popcorn calcification is seen in pulmonary hamartoma.

Popcorn calcification is defined as a pattern of calcification in rings and arcs that resemble
popped corn kernels. The presence of fat in a well-circumscribed solitary pulmonary nodule that
does not demonstrate significant growth is pathognomonic of a pulmonary hamartoma.

Chest x-ray showing pulmonary hamartoma:

P @
Solution to Question 12: ,{,‘b ~)
O

The above chest x-ray ‘%laﬁcts mlharxil- a ow.
In pulmonary mgﬁtqétat c dlseasa::&nnonball metastasis is seen as shown below:

i’

™ €& DAILYROUND
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Solution to Question 13:

The chest x-ray shown here demonstrates the Luftsichel sign, which translates from German as
‘air crescent'. It is typically seen in the left upper lobe collapse, resulting in para-mediastinal
translucency.

It occurs due to hyperinflation of the superior segment of the left lower lobe, creating a crescent of
air between the aortic arch and the medial border of the collapsed left upper lobe.

The CT below shows the collapse of the left upper lobe.

oy,

Solution to Question, 14:

Eggshell ca_l'.ciﬁ-eétion of lymph nodes is not a feature of bronchogenic carcinoma.

i .
Eggshell calcification refers to fine calcification seen at the periphery of a lymph node. It may be
seen in primary calcifying malignancies such as osteosarcoma, chondrosarcoma, colorectal, and
ovarian tumours.

Solution to Question 15:

Plain CT is the standard investigation of choice for solitary pulmonary nodule.

Solitary pulmonary nodule (SPN) is defined as a relatively well-defined, round or oval, pulmonary
parenchymal lesion that is equal to or smaller than 30 mm in diameter. It is surrounded by
pulmonary parenchyma and/or visceral pleura and is not associated with lymphadenopathy,
atelectasis, or pneumonia.

Features favouring malignancy in an SPN :

* Spiculated margin
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* Lobulated margin

* Umbilication

* Cavitation

* Fine peripheral calcification

* Double its volume in 1 to 6 months

The gold standard investigation is CT-guided biopsy. PET scan is helpful in detecting malignancy
in patients with inconclusive high-resolution CT findings.

Solution to Question 16:

In the above clinical scenario, the patient most likely has’bronchogenic+carcinoma. CT is the
investigation of choice for evaluating and diagnosing brenchogenic earcinoma.

Other options: Ny

Option B: MRI is the investigation of choiegifor superior-suleus tumor (Pancoast tumor).
Option C: Bronchoscopy can be donein endobronchial tumors to.obtain a tissue diagnosis.
LT :

Option D: Thoracoscopy can be tised to evaluate, pleural effusions and pleural diseases and for
therapeutic purposes. : ;

|

Solution to Question 17:

The chest X-ray depietSimultiple, large, ‘well-circumscribed, round pulmonary metastases that
look similar to cannenballs. Hence.it is known as cannonball metastasis.

The most common primaries to result in pulmonary metastases in adults include breast
carcinoma,colorectal careinoma, renal cell carcinoma, uterine leiomyosarcoma, and head and
neck squamous cell carcinoma.

Other unusual patterns of metastases are endobronchial metastases, miliary metastases(from
thyroid and renal carcinomas, bone sarcomas and choriocarcinoma) and tumour emboli.

Solution to Question 18:
Adenocarcinoma in situ mimics consolidation on X-ray. It is also known as minimally invasive
adenocarcinoma / broncho-alveolar carcinoma.

Unlike other lung carcinomas, broncho-alveolar carcinoma is known to show air bronchogram.
They spread along the bronchial wall, which is known as the lepidic spread. In general, an air
bronchogram is absent in bronchogenic carcinoma since the bronchus is obstructed.

Below is a CT chest showing focal consolidation with a patent bronchus.
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Solution to Question 19: 4 = o .:M{'-
) Rt P
In the above clinical scenario, -{Pe CT chest shows the comet Ia!ll sign. It is seen in cases of round
atelectasis. L) bt o O

"—|
Round atelectasis is a form of parenckfy_mal collapse .g_!ondltlon characterised by the infolding of a
redundant pleura, resulting in a arénchymal ¢ Llapse that can mimic a mass on imaging. The
comet-tail sign is produced by_‘bhb dlstortlon.of bronchovascular bundles that appear pulled into
the collapsed area, resembifhg a comet taﬂx

The most common ca Fé:e of rounded”;"électasm is occupational exposure to mineral dust:
asbestos, pneun_loedmosw, and nﬁxed mineral dust.

L
The imagg:ib_elbw shows rond atelectasis associated with pleural thickening (comet-tail sign):

Comet-tail
sign
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Solution to Question 20:
The HRCT shows a signet ring sign suggestive of bronchiectasis. It is seen when the dilated
bronchus is seen accompaying the pulmonary artery in the cross section.

Bronchiectasis is a suppurative lung disease with abnormal and irreversible dilatation of the
bronchi. Clinically, the patients present with a chronic productive cough, clubbing, crackles, and
rhonchi. HRCT is the investigation of choice for bronchiectasis.

The signet rings are as seen below:

i

A
Solution to Question 21:.*

The given clinical scenario of respiratory symptoms along with the history of rheumatoid arthritis
is suggestive of interstitial lung disease (ILD). High-resolution CT is the investigation of choice for
ILD.

It is the standard technique for the evaluation of diffuse parenchymal lung diseases.
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Cardiovascular System

Question 1:

On a chest x-ray, which of the following structures does not make up the right cardiac
border?

a) SVC

b) IVC

c) Right atrium _
d) Right ventricle L)

Question 2:

Identify the structure marked in the.CI"scan shown below:

a) Descending aorta
b) Ascending aorta
c) Superior vena cava

d) Right pulmonary artery

Question 3:
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A 60-year-old man presents with a 5-day history of cough and fever. Chest X-ray shows
obliteration of the right cardiac border. Which anatomical site is likely involved in the
pathology?

a) Right lower lobe
b) Right atrium

c) Right middle lobe
d) Right ventricle

Question 4: ':-:"-.. 2

A 35-year-old man presents with a 1-week history of lqw%i"éde fever.and progressive chest
pain. Chest X-ray revealed the following. Consid(e_li{rg the symptoms and imaging, what is the

most likely diagnosis? R ; A )

= o

a) Pericardial effusion
b) Pneumonia
c) Coarctation of aorta

d) Aortic dissection

Question 5:

What is the earliest sign of left atrial enlargement on a chest x-ray ?

a) Straightening of right cardiac border
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b) Enlargement of left atrial appendage
c) Presence of double atrial shadow

d) Elevation of left main bronchus and widening of carina

Question 6:

A 5-year-old male child presents with cyanosis that worsens during activity and progressive
breathlessness. Chest X-ray is done and shown below. What is the most likely diagnosis?

W

oy, e

a) Tetralogy of Fallot b r

b) Coarctation.of aorta it
o h

c) Transposition of great arteries

d) Ebstein's anomaly

Question 7:

A baby is brought to the clinic as he turns blue every time he cries. Chest x-ray reveals the
following. Which of the following best describes the underlying condition?
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a) Atrialization of the ventricle -..;'__."'E":"
o

b) Right outflow tract obstruction with oveﬂ;fldlng of aglffa- 1._-

c) Abnormal pulmonary vein dramgg"@nto systeqll.p";lnous c1rc1{lq%n

ki
d) Single great artery for systelf;_lc and pulﬂ_qnbn.'hl‘y c1rculat;9~'1f1

=
™ '..:"- *-.;:{Ei
. _ ._1-:, .
Question 8: _“_!:., n.'.'.?

An infant is brought with .@i:or feedmg‘;aa H]ethargy Chest X-ray reveals an egg-on-string
appearance. Which of t following-conditions is this finding most suggestive of?

a) Transp%itkdﬁ"of great a‘rfe-n."bs
b) Total ahbmalous pulm‘ﬂnary venous return
¢) Endocardial cusion defect

d) Partial anomalous pulmonary venous return
Question 9:

A 61-year-old woman presented with chest pain and fatigue. The chest radiograph is shown
below. What is the likely diagnosis?
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a) Pericardial effusion "'-.:;-...?? ‘-_j':r:‘ ﬁt"‘

b) Constrictive pericarditis @ .,.:'-'.'_"'- 1"-:"?'

¢) Pulmonary artery hypertension ‘-..:1_,_“I"'l. !.;1{__":' T ‘E-F-L

d) Hypertrophic obstructive Eﬁ- myopathy «. L—'LI

e g o
s
O 2
| 2 O
Question 10: 'E'*I-? H‘,:IQ_.
i

Hilar dance was seen on oscopy of mnfant with suspected congenital heart disease.

0
What is the likely dia n’@is? a,:::"
a) Atrial se.gial@ect G'-.:.'I-

b) Ventrig{'ﬂar septal defe
c) Patent ductus arteriosus

d) Tetralogy of Fallot

Question 11:

Sitting-duck appearance of the heart on chest X-ray is seen in patients with which of the
following?

a) Persistent truncus arteriosus

b) Transposition of great vessels

c) Tetralogy of Fallot

d) Pulmonary artery hypertension
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Question 12:

What is the diagnosis based on the following x-ray?

-!f

|}H‘

a) Endocardial cushion defect {:} _1'_.,2 ,I?"

b) Total anomalous pulmonary \%E_Fha‘t;rlé c1rculat1€.t1

c¢) Supravalvular aortic steng:__n" b

d) Primary pulmonar;ﬁnﬁry hypertgil- on

"1

)

Question 13'5:5“:5" ,;_.,P

A 30-year-old woman presents with persistent hypertension, chest pain and cramping in her

legs, particularly during exertion. A chest radiograph was taken, which reveals the condition,
as shown in the image below. What is the likely® underlying cause of her hypertension?
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o
a) Coarctation of aorta "-._'."';-...ﬁk, i o 'l-t""

Lo 2
b) Essential hypertension E ..:-.:“'-. - ‘1::_':-"'
c) Aortic aneurysm ‘-.,:j"""- 5..;'_-"-'._':_1" T E-..{H
d) Aortaarteritis .-_f-., = L—'L-
; Yy =
.'_II'-:' P o
T 0 o
Question 14: s &
N o
. fa

A radiologist observes the,'ﬁllowing ﬁgﬂlﬁgg on a patient's X-ray. Which condition is it seen
in? «__:"F

A

a) Coarctation of aorta
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b) Rickets
¢) Marfan's syndrome

d) Multiple myeloma

Question 15:

The patient's chest radiograph reveals the finding shown below. Which of the following can be
excluded from the differential diagnosis?

oo
et

G

% £
oo

a) Rheumatoid arl;,lzﬁ,ltl {:.:_-"-

b) Systemiei&ﬁ??erythem&{@sﬁhs

c) Neurof?fi‘romatosis "I'I'l.

d) Coarctation of aorta

Question 16:

Pruning of pulmonary arteries is seen in which of the following conditions?

a) Pulmonary hypertension
b) Pulmonary embolism
¢) Pulmonary edema

d) Pulmonary infarction
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Question 17:

Plethoric lung fields are seen in:

a) Total Anomalous Pulmonary Venous Connection
b) Tricuspid atresia
c) Ebstein anomaly

d) Tetrology of Fallot

Question 18: .

A 50-year-old patient has come with sudden onset of thé:s't pain and his CT scan shows the
following picture. What is the diagnosis? .

a) Pulmonary embolism
b) Aortic dissection
c) Aortic aneurysm

d) Myocardial infarction

Question 19:

The appearance of USG at saphenofemoral junction, showing common femoral vein, common
femoral artery and the great saphenous vein is called as:

a) Mickey mouse sign
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b) String sign
c¢) Tillaux sign

d) Stemmer sign

Question 20:

A 57-year-old woman with chest pain was diagnosed with acute myocardial infarction. What
test can detect areas of reversible myocardial ischemia in this patient?

a) Coronary angiography .,.{_.I'-::'- '
]
b) MUGA Scan = .
I::.I"l. ."'.t.
¢) Thallium scan '-:_"?' ! %-.,:'-..
. . b o,

d) Resting echocardiography . L™

"3 ok &

Question No. Correct Option

1 d

2 C

3 C

,.-._:' 4 a
-..,,':f“'- 5 b
6 a

7 a

8 a

9 b

10 a

11 a

12 b

13 a

14 a

15 d

16 a

17 a

18 b
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19

20

Detailed Explanations

Solution to Question 1:

The right ventricle does not form the right cardiac border as seen on a chest x-ray.

The structures forming the cardiac borders are shown below:

The heart has.,_ijf:f' borders. . '

The right 'V:‘ﬁtri(.:le is the"ﬁ;_oét anteriorly placed cardiac chamber.
The image below shows an MRI of the heart and its chambers.

Superior

Right atriumLeft atriumGrea
t vessels

Right

Right atriumSVCIVC

Left

Left atrial appendageLeft ven
tricleAortic knuckleSubclavia
n arteryPulmonary artery seg
ment

Inferior

Left ventricleRight ventricle
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Solution to Question 2: 4 e e
. L ¥ T\': by . :.:-,.
The structure marked in the giyén.CT thorax image is the superior vena cava.

i -\.I'- g™ e -
The image below depicts all-the major structures labelled in'the CT thorax image:

Ascending Main
aorta S P pulmonary
; - P - ! artery
F '\‘l Superior | oo \__ Left
5 W vena cava ; :
4 ~— pulmonary
iy o S = : : artery

Right
pulmonary
artery

Descending
aorta

Esophagus

Solution to Question 3:

Obliteration of the right cardiac border on chest X-ray indicates pathology in the right middle
lobe.

This loss of clear demarcation between the normal lung and its surrounding soft structures (heart,
diaphragm) is called the silhouette sign. It occurs due to loss of contrast between lungs and soft
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tissue when the lung parenchyma is no longer filled with air. This sign may be seen in
consolidation, atelectasis, or mass lesions.

In the following images:

* Left image - red line indicates the normal demarcation between the right heart border and
middle lobe of the right lung

* Right image - loss of demarcation (positive silhouette sign) due to right middle
lobe consolidation

ey g

L W .
Positive silhouette sign and{:_'b}}é'spondingxagé'{omical site of pathology:
* Right heart border - n}gﬂt middle lobqlor medial right lower lobe
: ‘O
o Left heart bordenﬁjl;'ﬁgula segrq_-'eﬁts of the left upper lobe
o Left hemiﬁlia'[h}"i'agm or g]ﬁs:ce.'hding aorta - left lower lobe
* Aortic knuckle - left upf)%r lobe (posterior segment)
* Right hemidiaphragm - right lower lobe

* Right paratracheal stripe - right upper lobe

Solution to Question 4:

The given image shows a globular enlargement of the cardiac shadow, called the money bag
appearance. Considering the above symptoms and the chest X-ray findings, the most likely
diagnosis is pericardial effusion.
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The investigation of choice is echocardlograghhy__ﬁ'l’qfowever the '?bllowmg X- na.yfindmgs are also

characteristic for pericardial effusion: -n_ L &

i
AP view - money bag or leather b_ott-l-e:,._shaped heart "M-"
* Lateral view - Oreo cookie 51g{1"(ﬂu1d is seen between two laxkrs of fat)

In the following image, pene,a-rdlal fluid (y-:e“l-low asterls]@- buthned by paracardial fat (blue arrows)
and epicardial fat (orange arrows) is called the Ore'? cookie 51gn

Solution to Question 5:

Enlargement of the left atrial appendage is the earliest sign of left atrial enlargement (LAE) on a
chest x-ray. It is seen as a fullness below the pulmonary artery.

Other radiographic signs seen in LAE include:
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* The third mogul sign represents an enlargement of the left atrial appendage along the upper left
cardiac border, leading to straightening of the left heart border.

* Posterior displacement of the oesophagus - seen on the lateral view of the barium swallow study.
* Elevation of left main bronchus and widening of the carina.

* Double density sign or double atrial shadow - the enlarged LA extends towards the right cardiac
border, hence, both RA and LA borders can be seen distinctly over the right heart border (as
shown below):

i

'""\.- 3 : .'.‘.l

The X-ray below demonstr e"s_g'fi"aightenin siof the left cardiac border and widening of the carina,
y afe: e

with the carinal angle b ing more b’tﬁ‘ée, reflecting left atrial enlargement.
R <3

102 degrees left atrial appendage

The causes of left atrial enlargement are as follows:
* Congenital: Ventricular septal defect , Patent ductus arteriosus

* Acquired: Mitral valvular disease, left ventricular failure, left atrial myxoma
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Solution to Question 6:

The above image shows a boot-shaped heart, which is seen in the Tetralogy of Fallot (TOF). It
shows an upturned cardiac apex due to right ventricular hypertrophy and a concave pulmonary
arterial segment.

. N e
R ey 1-\.

TOF is a cyanotic congenital heart condition and’has four characteristic components: Ventricular
septal defect, right ventricular outflow tract dbstruction (pulmonary stenosis), overriding aorta,
right ventricular hypertrop'r‘ny (late feature).

Tl

Other radiographic .‘t;e-&tures seen_in "EbF are pulmonary oligaemia (due to pulmonary stenosis),
normal size heartwithout heart failure and right-sided aortic arch (in 25% of cases)

W ! .q"ﬁ'
N "

Solution to Question 7:

Based on the clinical scenario and the X-ray showing a box-shaped cardiac silhouette caused by
right atrial enlargement, this is typically seen in Ebstein's anomaly.
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'..__:h_'\l. . -:_

. . . . . % . .
Ebstein anomaly is characterized by an abnormﬁ'l‘%ncuspld val\;% that is displaeced downwards into
the right ventricle. Hence, a part of the rilgﬁ‘iq'{‘/entricle isnow located above-the tricuspid valve.
This is called atrialization of the ventricle:There canII be, associated .--t.(_-ie:ilspid regurgitation with or

without stenosis. Th W F)
. L

X-ray findings depend on the -Etlegr'ee to which the tricuspid, valve is displaced downwards. The
features are an enlarged right-atrium w'.hi'éh"causes se\[e.'_re"‘right-sided cardiomegaly, giving rise to
a box-shaped cardiac shadow and pulmonary oligepi_‘a.' |

- ';h : : .'.'.l "
W e
Option B: Pulmonary stengsis, Ventriculafs,éﬁtal defect (VSD), aorta overriding the VSD and right
ventricular hypertrophgc:'&é the deﬁnﬂiz;'g features of Tetralogy of Fallot, a cyanotic congenital heart
disease. X-ray filldin'_g show chqfq__cferistic ‘coeur-en-sabot' or boot-shaped heart.

Other options:

Option C: Puln:!é}n'ary veins retarning to the right atrium or systemic venous circulation instead of
the left anq?m, define toté‘;f' anomalous pulmonary venous circulation, a congenital cardiac
malformation, with supracardiac variety being the most common. As a result, a large supracardiac
shadow can be seen with normal cardiac shadow and gives a characteristic pattern of snowman
appearance/ figure of 8 on chest X-ray.

Option D: Failure of the embryonic common truncus arteriosus to divide into the aorta and
pulmonary artery characterises truncus arteriosus, a cyanotic congenital heart anomaly. A single
great artery arises from the heart, supplying both the pulmonary and systemic circulation. This
condition is associated with pulmonary plethora, unlike tetralogy of Fallot and is characterised by
the sitting duck appearance of the heart on X-ray.

Solution to Question 8:

The egg-on-string or egg-on-the-side appearance on chest X-ray is seen in dextro-transposition of
great arteries (d-TGA). This appearance is due to altered cardiac contours as a result of
cardiomegaly, as shown in the image below.
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e
XN
In d-TGA, the aorta arises from the right ven *{ﬂ‘e whereas the"'pulmonary_,. k arises from the
left ventricle. d-TGA is also called uncorréﬁfe"a TGA. o 2 1'.-..,'_'-._ -
S b -\.,_l.
5 F ool 'l-:‘l ‘::‘H'
% 1-..?"" '-:.} ,:__E"-
K y -—_|
Solution to Question 9: & “'1.:":"

< et
The given image shows calcified per@_l:?dlum callétt‘a% egg-in-cup appearance. It is typically seen

in constrictive pericarditis. o '
p oy _,:_"p %)

In constrictive perlcardltl there is fibr s'-._é_;" calcific constrictive thickening of the anterior and
lateral pericardium th Vents no iastolic filling of the heart. The resulting diastolic
dysfunction leads ures of ri 11 eart failure. The thickness of the pericardium is best

assessed on MR

Note: The%g-ln -cup (or‘E'.s:l'lh-on tee) appearance is also a urographic finding seen in renal
papillary necrosis.

Solution to Question 10:
Hilar dance on fluoroscopy is seen in patients with an atrial septal defect (ASD), due to vigorous
pulmonary artery pulsations.

ASD is characterised by an abnormal opening in the atrial septum, allowing communication
between the right and left atria. There are four types based on their location within the septum:

» Secundum ASD - most common, usually an isolated abnormality
 Primum ASD - associated with abnormal mitral valve leaflet (partial AV septal defect)
« Sinus venous - associated with anomalous right pulmonary venous return to the SVC or RA

« Coronary sinus type ASD - also called unroofed coronary sinus
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Types of Atrial Septal Defects

Superior
vena cava

Foramen
ovale

Sinus venosus
ASD (SVC-type)

Ostium

Sinus venosus Primum ASD

ASD (IVC type)

A Ostium
Coronary - 7 Secundum ASD
sinus ASD -

Inferior ——————————p—— =
vena cava IE_. 1
Based on location E"'::-J
@MARROW
b &~

™
Solution to Question 11: @ "':"r:\
- = ) &

Persistent truncus arteriosus i racterized hy.the sitting d K earance of the heart on X-ray.
s dhnracterized by:he siting dudkeapp y

Truncus Arteriosus - Sitting Duck Sign
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Truncus Arteriosus - Sitting Duck Sign

E._l
IL-_|
e

*~:~" e

Truncus arteriosus is a cyanotic congenital eat nomaly A@'i'.gl'e grea;g&@'arises from the
heart, due to a failure of the division of ryonic common trunc riosus. Single trunk

supplies both the pulmonary and sys H{li'b-arculatlo&ﬂistead of a rate aorta and a
pulmonary trunk. O !.;‘:-'-._ g

The X-ray findings are simil oF. Ho pulmon {L'f)'l%l"hora is seen in this condition, as
opposed to pulmonary oli a in ToF, This is becaus pulmonary artery originates from the
truncus, which is part of the system;'g ulation. -.{}

The following image shows persigtent truncu‘s_‘g'ﬁ'erlosus.

Truncus arteriosus

AV - Right ventricle MPA- Main pulmonary artery
LA - Left atrium Ao - Acrta
L - Left vantricle TV - Tricu=spid valve

‘ RA - Right atrium WV - Inferior vena cava

SVC - Superior vena cava MV - Mitral valve

Solution to Question 12:
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The given image shows the snowman sign or figure-of-8 or cottage loaf appearance. This is seen in
supra-cardiac total anomalous pulmonary venous connection (TAPVC).

The image below shows the snowman appearance of the heart seen in TAPVC.

4 0 L
. . b e, 1 o
TAPVC is a cyanotic type of ¢ g::é-mtal heart disease with abnormal drainage anatomy of the
entire pulmonary venous system. In obst;ilq'ti\'?e TAPVC _t{-TE.re"is a normal-sized heart with severe

pulmonary venous hypertension. This Jresults in the g.rd:-fnd-glass appearance of the lungs.

B W
In TAPVC, all systemic and pulr_ljn_(_)in_g'try venous b{.ogd enters the right atrium and nothing drains
into the left atrium. A right-to-left shunt in ttrej'orm of a patent foramen ovale (PFO) or ASD
is required for survival. 4 " -..:-._“-"
o e

0 -
_~*~:~K" sl

. At )
Solution to %es‘tlon 13:“3%{‘-"
This clinical scenario and the image showing the figure of 3 sign point towards coarctation of
aorta as the cause of hypertension in this patient.

The figure of 3 sign refers to the indentation of the aorta at the coarctation site. There is pre and
post-stenotic dilatation along with left paramediastinal shadow, as shown below.
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MO N
. . b o TN . .
Other chest X-ray features in coarctation of .thg:a"orta are dlla’gi_ati"left subcla_..w._':l'n'artery, dilated
ascending aorta and notching of ribs 4-8Idt11“e~"to rib erosiqg_l'ﬁ'y dilated _(:oli}teral vessels.
_\..:. J'I..H. i

' okl
-.-C'H:IL 1 "l ! :_:'q_

. s
: : o 2
Solution to Question 14: “_.::' .::??" .;'-“"T'
; &, e,
The X-ray shows inferior rib notchiqg_.l"h is seen in¥codrctation of aorta.

F ] T
The most common location oﬁ_*tlﬁg’cbarctatim}tisl"just beyond the origin of the left subclavian
artery. The following radiq%"naph ﬁndings.__a.rb seen in this condition:

§
« Inferior rib notchin esler sign): ™

* It occurs due I:cg_‘-qz""rksion of in{{e'fi'-i"c?‘r margins of ribs by dilated intercostal collateral vessels that
are formed{o“bypass the ce_ai‘e ation

o It is a late feature and i‘sdl-lnusual in patients &lt; 5 years of age
* Ribs 4-8 are commonly notched and ribs 1-2 are usually spared

* Figure of 3 or reverse 3 sign refers to an abnormality in the contour of the aorta, as shown
below.

Causes for inferior rib notching (Roesler sign) are:

¢ Unilateral:

« Subclavian artery occlusion.

» Coarctation of aorta involving left subclavian or anomalous right subclavian artery
* Bilateral:

» Coarctation of aorta, occlusion, aortitis

» Takayasu's disease and atheroma of subclavian artery

 Pulmonary oligemia (ToF, pulmonary atresia, stenosis)
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* SVC or IVC obstruction
* AV malformation

* Neurofibromatosis type 1

G

Solution to Question 15; S

A
e A
'. _'1 . _.I . . . . . . 3
The given image shows super.i_eﬂ;-t.:'ib notchm,gcﬁ‘,'barctatlon of aorta is associated with inferior rib
notching. ;;__'u. LA

Hyperparathyroidisnh?kp%neuroﬁb{cﬁ’t'htosis cause both superior and inferior rib notching.
Causes of supelll'il_c_n;""i;lb notchi_n% are:

» Normal ﬁ"ﬁ._d-;fl"g in the el 13_7

* Rheumatoid arthritis

« Systemic lupus erythematosus

* Marfan's syndrome

* Paraplegics and poliomyelitis

Solution to Question 16:

Pulmonary artery hypertension is associated with peripheral pruning of pulmonary vessels.

This means that the blood vessels appear cut off before they reach the outer 1/3 of the lung.
Hence, the edge of the lung fields is darker than usual, and the central area is often whiter.

Plain radiographic findings in pulmonary artery hypertension include elevated cardiac apex due to
right ventricular hypertrophy, enlarged right atrium, prominent pulmonary outflow tract,
enlarged pulmonary arteries, and peripheral pruning.
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The image below shows Chest X-ray findings in pulmonary hypertension:

Elarged c-,entré_ll_l

Solution to Question 17: .;2:{1"‘_3‘ !"‘-:'-“

oyt o o~
Plethoric lung fields are seeg% Total B;i!i;l'ous Pul j;r?'y Venous Connection (TAPVC). In this
condition, pulmonary venous obstru results i monary arterial hypertension, resulting in

plethoric lung fields. Ly

37 e

Acyano | Ventricular septal defect, Atri | —

tic al septal defect, Patent ductu
"-.,IE s arteriosus

Cyanot | TAPVC Ebstein anomaly, Tetrology o
ic f Fallot, Tricuspid atresia

Solution to Question 18:

The given CT scan showing a double lumen and dilatation of the aorta is suggestive of an aortic
dissection.

In this condition, blood enters the space below the intima of the aorta. This results in the

formation of a true lumen and false lumen. The true lumen is often the smaller of the two because
of being compressed by the false lumen, as shown below.
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Fals Lumen 58 Lumen 2

The beak sign in aortic dissection is a reliable -slg"i’l to 1dent1fy. t'he false lumen Tt refers to the acute
angle formed at the edge of the false lume.ﬁ“'m aortic dlssqgfi)n in ax1al cross-section. It is formed

by the borders of the outer aortic wall and the 1nt1m?l,'ﬂap, and ma}lqu& partlally thrombosed
(blunted beak). Y

Solution to Question 19:

The normal anatomy of the femoral vessels and great saphenous vein at the saphenofemoral
junction on USG is called the mickey mouse sign.

The given images below show the mickey mouse sign (FV- femoral vein; FA- femoral artery; GSV-
great saphenous vein).
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Other options:

Option B: String sign (of Kantor) on barlu'l;:"studles appears as a thin -thr"éad like stream of
contrast passing through the stenqsed.h_owel segmenﬁ partlcularly-ﬁh rohn's disease.

o
Option C: Tillaux sign is said t Be positive if theh;hass/swelhn%-ls mobile perpendicular to the
mesentery attachment lln%']:_'_ﬂaux S &gng&?e nina mese:hterlc cyst.

Option D: Stemmer's sign is the 1nab.1_li.gf to tent th..?_{lan at the base of the toes due to skin
thickening, as seen in lymphedema., s
W el
(W~ SO
~ ,qq
Solution to Questlo."r.l‘}

A thalhum aﬂ.ls perfor ‘t.?S detect reversible myocardial ischemia. It evaluates myocardial
perfus1on h at rest a uring stress (exercise/pharmacological).

In reversible ischemia, a cold spot is seen during exercise or stress due to reduced perfusion, but
normal perfusion is observed at rest. Conversely, irreversible infarction is indicated by cold spot
during rest and stress/exercise.

In technetium and pyrophosphate scanning, infarct appears as a hot spot.

MUGA (multiple gated acquisition) scan is a nuclear imaging test that can evaluate the function of
the ventricles. It is used for informed diagnostic intervention in heart failure. Its specific uses are
in evaluating the degree of myocardial damage following myocardial infarction and in assessing
cardiac dysfunction in patients on cardiotoxic drugs like anthracyclines.

164 Sold by @itachibot



Congenital Neural Anomalies, Neurocutaneous
Disorders & Cerebrovascular Disorders

Question 1:

A patient complains of neck stiffness and severe headache. The CT image shown below is
suggestive of which of the following conditions?

a) Meningitis ._',"J_ b {"‘-.-"-
b) Subarachnq!il"-}'l'emorrha 8, '
c) Intrapa'{?enchymal hemeorrhage

d) Hemorrhagic stroke

Question 2:

What is the mostl common site of hypertensive bleed in the brain?

a) Basal ganglia
b) Cerebellum
c) Pons

d) Thalamus

Question 3:
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A g-year-old boy is brought to casualty after falling from a balcony. Based on the CT scan
finding provided, what is the most likely diagnosis?

=
a) Subdural hematoma . "{'ﬂ:"“:'- ke "
b) Subarchnoid hemorrhage -:" S P
L - E % —
c) Epidural hematoma P, . .
o o
d) Hemorrhagic contusion mC . o,
Lt e
“‘h.":."" Oy
Question 4: o A
s

A 28-year-old ma'n:ié brouglit_tc-a"the emergency room following an RTA. His GCS
progressivel}_;‘a'eclines over-hours. Based on the MRI finding shown, what is the most likely
diagnosis?
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a) Diffuse axonal injury L (3 |_'1'
b) Extensive subarachnoid haemorrhage' . 4 LN
c) Hypoxic cerebral injury e - -
& - i 1
d) Multiple haemorrhagic co_n,ttlasmn " = g
o K N
- - &
! -\.-.\- .\.-l ']
Question 5: v @

A 9-year-old child preser_lhtﬁ?;'-/'vixth recurr_e_;n% transient ischemic attacks and occasional
headaches. Cerebral X-ray angiography is done as shown below. What is the likely diagnosis?
L i,

a) ACA aneurysm
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b) Cavernous sinus thrombosis
¢) Moyamoya disease

d) Vein of Galen malformation

Question 6:

The CT scan of a patient who presented with deteriorating consciousness is shown below.
What is the diagnosis?

a) Subdural hygroq.}E?I""-"'n:I {:__:-.

b) Tension.{ne:ﬂ'i‘“r?ocephalﬁ_s{-}
c) Non te;'Sion pneumoc‘&h;ﬂus
d) Epidural lipoma

Question 7:

What is the best imaging study for earliest diagnosis of cerebral infarct?

a) FLAIR MRI

b) Non-contrast CT

c) CECT

d) Diffusion weighted MRI
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Question 8:

The empty delta sign is a radiological feature of which of the following conditions?

a) Cerebral venous thrombosis
b) Intracerebral haemorrhage
c) Subdural hemorrhage

d) Cavernous sinus thrombosis

Question 9:

Which condition is associated with the pancake brain, sign'on CT?

a) Holoprosencephaly
b) Lissencephaly

c) Schizencephaly

d) Porencephaly

Question 10:

Identify this congenital anomaly found on-the MRI image of a neonate.

a) Holoprosencephaly
b) Lissencephaly
c) Schizencephaly
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d) Porencephaly

Question 11:

A mother brings her 2-month-old infant with complaints of irritability and seizures. On
examination, the infant has a bulging fontanelle and macrocephaly. CT was done, which
shows the following. What is the most likely diagnosis?

a) Dandy-Walker malformation
b) Arnold Chiari malféormation
c) Vein of Galen'malformation

d) Joubert ;'yndrome
Question 12:

The MRI of a patient who presented with seizures is shown below. What is the likely
diagnosis?
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a) Sturge-Weber syndrome o > e %
b) Tubercular Meningitis 7 L N
c) Meningioma W, L %

d) Von Hippel-Lindau disease.*, " o, Yy

Question 13: i

An 18-year-old male pre§epf-'ec'1 with seizu}e's. On examination, hypopigmented macules and
facial angiofibromas were present. CTimage is given below. What is the probable diagnosis?

a) Von Hippel-Lindau disease
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b) Neurofibromatosis 1
¢) Tuberous sclerosis

d) Sturge-Weber syndrome

Question 14:

The MRI of a patient who presented with headache and imbalance is shown below. What is
the likely diagnosis?

. A i
a) Neuroflbrom:zl:tl?ﬂs o
b) Von Hipgelrﬁndau dise(ajlae:"
c) Tubero:‘l's Sclerosis 4,
d) Sturge Weber Syndrome

Question 15:

A mother brought her 7-month-old infant with concerns of abnormal eye movements and
developmental delay. MRI was done and is shown below. What is the most likely diagnosis?
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a) Joubert syndrome O o _-..-
b) Multiple system atrophy 7 L N
c) Hallevorden-Spatz disease Wy Ef " - '

d) Sturge Weber syndrome " o, Yy

Question 16: i

Eye of tiger sign on MRI_i§"~s'-'eén in which of the following conditions?
a) Hallervorden-Spatz .éyndrome.:

b) Creutthe_lﬁdt'-'jeikob diseage, ™ F
N .
c) Sturge-Weber syndrom’e‘

d) Neurofibromatosis 2

Question 17:

What is the earliest skull x-ray sign in a child with raised intracranial tension (ICT)?

a) Sutural diastasis
b) Silver/copper beaten skull
c) Posterior clinoid erosion

d) Erosion of the dorsum sella
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Question 18:

Based on the given image, what is the most likely diagnosis?

O £ >
a) Carotico-cavernous fistula "'-.,3:]- _{_:Fi ..;:I':.-
b) Pseudoaneurysm of intEl'_';ln:a;i|l carotidﬁﬁg‘ IE:I;EFH'
¢) Tumour blush of angiofibroma "—;E" )
d) Extensive head and neck r§1 joma =4
’ o R

| & {e‘ﬁ
Question 19: I:;-..} -.,}ﬁ

A child presents with a leftv-&sc;?right shunt and high-output cardiac failure. The following is his

MRA. What is the most likely diagnosis?
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a) Vein of Galen malformation " e, ) e
b) Dandy Walker syndrome 4 ™ o »
¢) Pneumocephalus o of - .

d) Venous sinus thrombosis _*,

Question 20: e N

A 30-year-old woman has been experlencmg 1nterm1ttent visual disturbances and episodes of
difficulty walking over the past few-months. Neurological examination reveals spasticity in
the lower limbs and hyperreﬂema‘“ T2W MRI of the brain shows periventricular ovoid
hyperlntense, lesions oriented perpendlcular to lateral ventricles. Which of the radiological
findings is most characteristic of this condition?

a) Puff of smoke appearance

b) Tigroid pattern

c) Dawson’s fingers

d) Hummingbird sign

Answer Key

Question No. Correct Option
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2 a

3 c

4 a

5 c

6 b

7 d

8 a

9 a

10 b -
11 a o, "
12 a

13 c

14 b R

15 a L

16 a

17 a

18 b

19 a

20 c
2 ..l.- : ._ll..

L |
.'_-\. o
P

“‘~. LV
)" Detailed Explanations

&

%

Solution to _deéﬁon i
Y . J_
The clinical manifestations of neck stiffness and severe headache with CT revealing blood in the
basal cistern points out to the diagnosis of subarachnoid hemorrhage (SAH).

Subarachnoid hemorrhage (SAH) is the bleeding into the subarachnoid space, which is the area
between the arachnoid membrane and the pia mater surrounding the brain. The diagnosis is
suspected when a hyperattenuating material is seen filling the subarachnoid space. Most
commonly this is apparent around the circle of Willis, on account of the majority of berry
aneurysms occurring in this region (65%), or in the Sylvian fissure (30%).

The modified Fisher scale is a method for grading SAH as seen on non-contrast CT (NCCT). The
Hunt and Hess scale describes the severity of SAH and is used as a predictor of survival.

Xanthochromia on CSF is indicative of SAH in case of a negative CT scan.

Solution to Question 2:
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The most common site of hypertensive bleed in the brain is the basal ganglia (Putamen in
particular).

The most common cause of intracerebral haemorrhages is hypertension.
Following are the typical locations of ICH in order of decreasing frequency:
» Basal ganglia haemorrhage (especially the putamen)

» Thalamic haemorrhage

» Pontine haemorrhage

» Cerebellar haemorrhage

Solution to Question 3: ,_al-_-:'- "

The above axial CT shows a hyperdense lentiform (’Qlconvex) opacity, consistent with an epidural
hematoma, which is a collection of blood between"'the inner sul’fa"ce of the skhu and the outer
periosteal layer of the dura mater, typically- .fbllomng a hlstery of trauma, The characteristic
biconvex shape arises due to the limited ablhty of blood't_;?) expand w1th,1h the fixed attachment of
periosteal dura to the cranial sutunes. '-I-f bleedlngqlq_ slgnlflcant 1t-may lead to a mass effect with
herniation. . I

Additionally, a swirl sign -be present,u._rxéﬁrésentmg actﬁ'e blood extravasation into a hematoma
(extradural/subdural), showing fresh, uhelotted blood, with lower attenuation than the clotted
blood (which is of a higher attenuatrg.n) hlghhghtlhg the need for surgical intervention.

The following CT image depjets a swirl signi :=~

Solution to Question 4:
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The clinical scenario of a declining GCS score following a road traffic accident, combined with the
given MRI demonstrating hypointense microhemorrhagic foci, suggests diffuse axonal injury
(DAD).

Diffuse axonal injury (white matter shearing) is a severe form of traumatic brain injury caused by
rotational acceleration/deceleration, leading to axonal shearing or disruption and forming
microhemorrhages. Typically, these lesions are located at the grey-white matter junction in the
corpus callosum and, in severe cases, the brainstem.

MRI is the preferred modality for assessing suspected diffuse axonal injury, even in patients with
normal CT of the brain. Gradient-recalled echo (GRE) &amp; susceptibility-weighted imaging
(SWI) are the most sensitive MRI sequences for detecting micro-bleeds, which appear as
hypointense foci.

" .
Solution to Question 5;:

The above clinical scenario and cerebral X-ray angiography image shows the "puff of smoke"
appearance, characteristic of Moyamoya disease.

Moyamoya disease is a rare, non-inflammatory, progressive, occlusive disease affecting the large
intracranial arteries. In this condition, the lenticulostriate arteries form a rich collateral
circulation around the occlusive lesions, creating the "puff of smoke" angiographic appearance,
referred to as "moyamoya" in Japanese.

It exhibits a bimodal age distribution, with onset typically occurring in the first and fourth
decades of life. The most common presentation is stroke or transient ischemic attacks (TTA), with
the nature of these events differing by age group. In childhood, ischemic events are predominant,
while hemorrhagic manifestations are frequent in adults.

Solution to Question 6:
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The given CT image demonstrates the Mount Fuji sign, a specific radiological finding of
tension pneumocephalus.

This sign is characterised by bilateral compression and separation of the frontal lobes due to the
trapped subdural and interhemispheric free air, which appears as non-attenuating collections
resembling the peak of Mount Fuji.

Tension pneumocephalus is a rare, life-threatening condition most commonly caused by traumatic
head injury. Other causes include skull base fractures, neurosurgical procedures, infections
(meningitis, encephalitis, or brain abscess), brain tumours, or the use of nitrous oxide during
anaesthesia.

The mass effect exerted by the subdural air compresses the underlying brain parenchyma, often
resulting from a ball-valve mechanism causing one-way air entry into the subdurakspace. This
raises intracranial pressure (ICP), distinguishing it from non-tension pneumoéephalus which
lacks significant mass effect or raised ICP. .

. '\-\._ i .
The elevated ICP leads to rapid clinical deterioration,-suc¢h as worsening consciousness,
necessitating urgent neurosurgical intervention to decompress thetrapped alr and prevent
permanent brain damage. o ) b,

Solution to Question 7:

The best imaging modality fér the early d-iag.nosis of cerebral infarction is diffusion-weighted MRI
(DWI), which can detect infarcts as €arly as 30 minutes of onset and identify cytotoxic oedema
within a few hours of 1schem1c stroke I

However, the initial 1nvest_1gat10n in suspected stroke cases is non-contrast CT due to its rapid
acquisition time, widespread avallablllty and cost-effectiveness. It helps quickly rule out
hemorrhagic stroke and facilitates the"timely administration of intravenous tPA in eligible
patients. "

Acute MCA%territory infaro:t 6n CT is shown below:
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The image below is of a DWI MRI of a patient clearly showing the extent of the infarct.

Solution to Question 8: . ! il
- LN -
The empty delta sign is a ehf_lracteristic'.ﬁhﬁaing of superior-sagittal sinus thrombosis, seen on
contrast-enhanced CT(CECT) or MRI, t'appears as-a‘triangular filling defect(clot) outlined by
contrast. This sign is not observeé—orr Tnon-contrast imaging.

Empty
delta sign

Solution to Question 9:

The pancake brain sign represents the appearance of the cerebral parenchyma in the case
of alobar holoprosencephaly.
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Holoprosencephaly is a developmental disorder of the brain caused by the defective formation of
the prosencephalon and impaired induction of forebrain structures. It is commonly associated
with trisomy 13 (Patau syndrome), with alobar holoprosencephaly representing the most severe
form. Features of holoprosencephaly include a single ventricular cavity
(boomerang-shaped/horseshoe ventricle), fusion of frontal lobes, corpus callosum dysgenesis and
other abnormalities.

The following image is a CT brain showing a '‘pancake appearance' in alobar holoprosencephaly:

Other options:

Option B: Lissencephaly represents a group of disorders caused by defective neuronal migration
in the period between the'8th and 14th gestational weeks, resulting in a lack of development of
gyri and sulci. The image given below shows lissencephaly:

Option C: Schizencephaly is the presence of unilateral or bilateral clefts within the cerebral
hemispheres due to an abnormality of morphogenesis. The image given below shows
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schizencephaly:

=

L] ;e [ T

Option D: Porencephaly is an extremely rare éephalic disorder involving.encephalomalacia. It is a
neurological disorder of the central neryous systerrll_- characterized by cysts or cavities within the
cerebral hemisphere. i

Solution to Question 10: L™

The given axial T1 weighted'image demonstrates the typical figure of eight sign consistent in a
neonate with lissencephaly. This disorder results from defective neuronal migration in the period
between the 8th and 14th weeks of-gestation, leading to a poor development or absence of gyri
and sulci, thickefied cortex, and shallow, widened Sylvian fissures, contributing to the above
radiographic appearance. O‘ther associated anomalies may include agenesis or hypoplasia of the
corpus callosum or septim pellucidum.

The following image shows the figure of eight sign of lissencephaly:

182 Sold by @itachibot



Other options:

Option A: Holoprosencephaly is a develogr-lh':'ental dlsoré‘e'l‘--of;I the braln-.t'h'"‘t results from the
defective formation of the prosenc_@p_b-aion “and 1nadec'1‘uate 1nduct1@,ﬁ-6'f forebrain structures. The
pancake brain sign represents the appearance of"the cerebral pgréﬁchyma in the case of alobar

holoprosencephaly. -:" b O o .

Option C: Schizencephaly 1s_=lhe presenee o‘f unllateral-d:r bllateral clefts within the cerebral
hemispheres due to an abnormahty Q_f fflorphogenesi's

Option D: Porencephaly is an.,_extremely rare ee.phallc disorder involving encephalomalacia. It is a
neurological disorder of the'central nerveus'system characterized by cysts or cavities within the
cerebral hemisphere. _":._lxﬁ."-' ' A__:-.'_..
s, S LN
o e l-
i o

5" 1 L
Solution to Question 11:™%,

The CT findings along with the clinical features are consistent with Dandy-Walker malformation.
CT image shows a large cystic area that occupies the posterior aspect of the posterior

fossa communicating directly with the fourth ventricle. No normal vermis can be identified with a
small vermian remnant appearing displaced and rotated superiorly. An enlarged posterior fossa
with an elevation of the lateral venous sinuses and the tentorium is also noted.
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Enlarged &
fourth vefjtricle /

-<— Largeystic area e

Other options: " o ) _-.. }
Option B: Arnold Chiari malformation consists of hernidtion of the cerébéllar tonsils through the
foramen magnum. It is of two types. =4 - ¢l 5B o L

b

« Chiari I malformation is the most common-type which is assomated with peg-like cerebellar
tonsils displaced into the upper “cervical q_a'nal through the foramen magnum. It is also associated
with syringomyelia. . =

* Chiari IT malformation is the dlsplaeement of the medulla, fourth ventricle, and cerebellar
vermis through the foramen mragnum. It is associated with lumbosacral spinal myelomeningocele.
The image given below S}_'LQWS a Chiari malformation:

T

"/ '
Herniated cerebellum ? -

o
< v

Option C: The MR angiography in the vein of Galen malformation shows an enlarged midline
venous structure, with multiple arteriovenous communications leading to aneurysmal dilatation.
The image below shows the malformation:
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Option D: Joubert syndrome is an autosomalrécessive neurolo;f;ic disorder., A'pathognomonic
finding on axial MRI of the brain is the presence of prominent superiorCerebellar peduncles,
referred to as 'molar tooth sign' of the midbrain- hlndbraln Junctlon ‘The i image given below shows

the molar tooth s1gn Sy i )

Solution to Question 12:

The given clinical presentation of seizures, characteristic port-wine stain on the face(capillary
malformation), along with the above MRI findings of leptomeningeal enhancement and cortical
atrophy, indicate a diagnosis of Sturge-Weber syndrome. These findings are because of plial
angiomatosis best visualized in contrast-enhanced MRI.

It occurs due to leptomeningeal hemangioma, resulting in a vascular steal affecting the subjacent
cortex and white matter producing localized ischemia and calcification.
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The CT brain below, also shows tram-track cortical calcifications, a characteristic feature of
Sturge-Weber syndrome.

Solution to Question 13: = P o 7
The given CT image shows calcified sdBependymal hathartomatous nodules. The CT findings
along with hypopigmented macules+(ash-leaf macules) and facial angiofibromas (adenoma
sebaceum) is suggestive of tuberous sclerosis: 1t is associated with renal angiomyolipoma and
cardiac rhabdomyoma. 4 -

The image given below, shows calcified Subependymal hamartomatous nodules:

- Calcified subependymal
LN hamartomatous nodules
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Solution to Question 14:

The given axial TIWI MRI of the brain shows a well-defined hypointense lesion in the posterior
fossa suggestive of hemangioblastoma. Hemangioblastomas are tumours of vascular origin and
occur both in patients with Von Hippel Lindau (VHL) disease as well as sporadically.

Von Hippel-Lindau (VHL) disease characterises the development of numerous benign and
malignant tumours in different organs. It is associated with a mutation in the VHL tumour
suppressor gene on chromosome 3 (VHL has 3 letters: chromosome 3). They are WHO-grade I
tumours that can occur in the central nervous system.

Features of VHL include pheochromocytoma, CNS hemangioblastoma - cerebellar and spinal,

retinal haemangioblastoma, and choroid plexus papilloma. @1
Ny e d
Other options: o 2
Option A: Neurofibromatosis is an autosomal-dominant ﬁﬁocutaneou{é&ldrome of 2 types:
iy

* NF1 (neurofibromatosis 1) is also called as Von Re_ek‘l:}lghausen disease. It involves the NF1 gene
on chromosome 17. It is an autosomal dominan_j;.g.is'brder characterized by multiple café-au-lait
: i

macules and associated cutaneous neurofibg]qxhas. _.-:,_ -

e ® i,
» NF2 (Central neurofibromatosis) is caused by the mg{a?ibn on chrontesome 22 and predisposes
individuals to multiple nervous systeifﬂl;umours.,.l.\/l;_dst' common a:g_é-.%ilateral vestibular
schwannomas, intracranial an%s"p_in”él meningiomas, gliomas, hetirofibromas, and posterior

subcapsular lenticular opacities et O

. . " 5 . .
On MRI, extracanalicular extension (_)_ﬁ_'}':f_estlbular s_ch_'\_w'annomas into the cerebellopontine angle
can lead to an "ice cream cone" appearance as sh_p\'/'.\‘m below:

Option C: Tuberous sclerosis is a multi-system neurocutaneous syndrome caused by the mutation
of genes coding for hamartin (chromosome 9) and tuberin (chromosome 16), which leads to the
formation of angiomyolipomas, cysts in kidneys, multiple hamartomas, giant cell astrocytomas,
and cortical tubers. Skin manifestation includes facial angiofibroma (adenoma sebaceum),
shagreen patch and confetti skin lesions. It can also be associated with renal angiomyolipoma and
cardiac rhabdomyoma.
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The CT image given below shows calcified subependymal hamartomatous nodules:

Cailcified subependymal
hamartomatous nodules

=
- L,

Option D: Sturge Weber syndrome is a neurocutaneous-disorder(phakematoses) that is
characterized by unilateral capillary malformation at the region of €rigeminal supply known as
port wine stain or nevus flammeus, ipsilateral diffuse cavernous hémangioma of the choroid and
ipsilateral leptomeningeal hemangiomatosis, which causes.seizures and mental retardation.

Features of MRI brain include pial angior-na, seen as adiffuse pial enhancement of variable
thickness, enlargement of the ipsilateral choroid plexus and dilatation of trans-parenchymal veins
that communicate between the superficial and:deep cerebral venous systems.

MRI and CT show intracranial calcificatien.respectively. The tram-track sign in the brain refers to
the parallel calcification*of the cerebralicortex.
1 ]
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Solution to Question 15: = o O
The axial T1-weighted MRI shewsmolar tooth:sign at the level'of superior cerebellar peduncles.

Given the clinical presentation‘and radiological findings, the diagnosis is Joubert syndrome.

This autosomal recessive neﬁrological'di‘sorder is clllal:acterised by cerebellar vermis hypoplasia
and is associated with hypotonia, developmental.delay, ataxia, irregular breathing patterns, and
abnormal eye movements. -
-\.\_:: i .
Solution to Question 16:

5 5
The eye of the tiger signcan be seen in Hallervorden-Spatz syndrome.

The 'eye of the tiger' sign on the T2-weighted MRI appears as bilateral symmetrical hyperintense
signals in global pallidus (due to gliosis and spongiosis), surrounded by hypointense areas (due to
abnormal accumulation of iron).

Hallervorden-Spatz syndrome or Pantothenate kinase-associated neurodegeneration (PKAN) is an
autosomal recessive disorder causing involuntary spasticity and progressive dementia. It is a
subset of neurodegeneration with brain iron accumulation (NBIA).

It is also seen in Progressive supranuclear palsy, early-onset levodopa-responsive Parkinsonism,
and cortical-basal ganglionic degeneration.

The image below depicts the eye of the tiger sign:
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Solution to Question 17: . - g
B !
The earliest skull x-ray sign imsaichild with raised ICT is sutural-diastasis. Another sign is

the silver- or copper-beaten skull, which réfers to prominéiit markings of convolution on the skull.

The images below are lateral and PA films of a child with raised ICT and marked suture diastasis
(widening) involving the coronal andTambdoid sutures.
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The earliest skull x-ray sign in an adult with. ralséﬁ' ICT is posterlor clinoid e'rosmn which is

followed by erosion of the dorsum sella. /4% * o~ AN
,_- e ...I:-.".' | :_:_- %
Solution to Question 18: __::':' ! v c R C
The given image is a digital subtractldrf'anglogram(DS-A) and it shows a pseudoaneurysm of
the internal carotid artery. R, . _ &

L | e |
The right ICA injection anteroposterior view-shows the neck of the pseudoaneurysm originating

from the transverse sEg;nEﬁt of the cavernous portion of the ICA.
1 "

Option A: Carotice-¢avernous fistula is characterized by the premature filling of the veins as

shown in the image below "
o
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Option C: Angiofibroma is characterised by tumour blush. It is the radiological enhancement of a
tumour that reveals opacification of the well-vascularized tumours.

Option D: Hemangioma can be differentiated from other vascular malformations by the presence
of well-circumscribed mass demonstrating intense tissue staining, usually in a lobular pattern.

Solution to Question 19:

The MR-Angiography shown is of Vein of Galen Malformation.

Vein of Galen aneurysmal malformations (VGAM's), also known as median prosencep,halic
arteriovenous fistula, are uncommon intracranial anomalies that tend to present in“early
childhood with features of a left-to-right shunt and high- output cardiac fallure

The vein of Galen, also known as the great cerebral Velp-on great vein of.Galen, is a short trunk
formed by the union of the two internal cerebral veins and basal veinsof Rosenthal. It lies in the
quadrigeminal cistern. It curves backwards and upward around the posteriorborder of the
splenium of the corpus callosum and drains‘the anterior and central reglons *of the brain into the
sinuses of the posterior cerebral fossa. b L™ i

The following image shows the Vein-ef'Galen:

S LY

| Cortical veins |

Superior sagittal sinus

Straight sinus
1

i

Transverse sinuses

Jugular
veins

Solution to Question 20:

This patient's clinical features and T2W MRI of the brain showing periventricular ovoid
hyperintense lesions oriented perpendicular to lateral ventricles, called Dawson's fingers, are
characteristic of multiple sclerosis.

Multiple sclerosis(MS) is an autoimmune demyelinating disease of the central nervous system
characterized by inflammation, multiple demyelinating plaques, and relapsing and remitting
symptoms.
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It is commonly associated with paresthesia (tingling sensations), hypesthesia (numbness), optic
neuritis, unilateral/ bilateral, limb weakness - spastic paralysis, Babinski's sign positive and
bladder dysfunction. Optic neuritis (ON) presents as diminished visual acuity or decreased colour
perception (desaturation) in the central field of vision.

MRI is used for making the diagnosis of MS due to its high sensitivity. The diagnosis of MS
requires demonstrating that the lesions are disseminated in space (involving multiple areas of the
brain) and in time (multiple episodes over a period of time).

The MRI below demonstrates Dawson's fingers, the demyelinating plaques through the corpus
callosum, arranged at right angles along medullary veins (callososeptal location).

Other options: =,

Q o)

Option A: A "puff efismoke appearance"”, derived from the Japanese term Moyamoya, is a
characteristic.finding on cerebral X-ray angiography in patients with Moyamoya disease. This
rare, non-inflammatory,.progressive, occlusive disease involves large intracranial

arteries exhibiting bimodal age distribution in the first and fourth decades. Childhood moyamoya
is characterised by ischemic manifestations, and adult moyamoya by hemorrhagic manifestations.

The below image shows the MR angiography findings in a patient with Moyamoya disease.
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5

As this is a chronic condition, the 1ent1cu1051rtg_’%3rter1es devgfb‘ﬁ a rich collateral circulation
around the occlusive lesion, seen as a 'pulff:b?"smoke‘ (moyanioya in J aP.::_in'bse) on X-ray
angiography as shown below: e Ilq:'-. ' L

Option B: Metachromatic leukodystrophy is an autosomal-recessive disease resulting from a
deficiency of the lysosomal enzyme arylsulfatase A, causing central and peripheral demyelination,
ataxia, and dementia.

Symmetric confluent areas of T2 hyperintensity are seen in the periventricular white matter.
Radiating T2 hypointense lines through the demyelinated deep white matter represent the sparing
of the perivascular white matter. This results in the tigroid and leopard skin patterns when
imaged in the long axis or cross-section, respectively. Subcortical U-fibers are spared. The below
MRI shows tigroid pattern:
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Option D: Progressive supranuclear palsy is ame"irrodegeneratWe disease characterlzed by atrophy
of structures at the midbrain-diencephali¢ Juﬁ'ctlon (e.g.,~superior colhc.uh]‘ red nuclei,
subthalamic nuclei, and globus pallidus) and cerebellq}n (dentate nuc-l.e1) and mild cortical
atrophy. MRI shows a hummmgblrd"s%n (atroph.y'o'f mldbraln stﬁu“ctures with a relatively intact

pons region). , B .__.
[ § L F
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Brain Tumors, Neurodegenerative & Demyelinating
Disorders

Question 1:

Physiological calcification is seen in all of the structures except:

a) Pineal gland
b) Habenular commissure
¢) Dura

d) Red nucleus

Question 2:

Basal ganglia calcification can be seen’on imaging of patients;with all of the following
conditions, except: : :

a) Hypoparathyroidism
b) Hypothyroidism i
c) Hemochromatosis 4 i

L

d) Carbon monoxide poisoning

Question 3:

Patients with which of the following conditions are likely to have calcified lesions on CT
head?

a) 2, 4 and 5 only
b) 3, 4 and 5 only
) 4 and 5 only

d) 1, 2, 3 and 5 only

Question 4:
A cystic lesion in the suprasellar region with calcification is seen on the MRI. What is the

most likely diagnosis?
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a) Craniopharyngioma WL ) S
- = o N
b) Pituitary adenoma _-5“1 {.'H. O
o S o
¢) Meningioma __L-"-.:'."“:"- k li_" I. ?:"-
d) Oligodendroglioma et P P
L= I'\"— ! L =y l'-. .
3 T S
KB "
e O
Question 5: Y 1%
i 5

L » L
Bracket calcification on Eﬁkuﬁ X-Ray is ,_s&e‘hllﬂin which of the following conditions?
] T

a) Tuberous sclerosis :'-.. W
NS

b) Sturge \{eb‘é&: syndrome:_"— W)

c) Lipoma of corpus callosum

d) Meningioma

Question 6:

What is the probable diagnosis based on the image of the scan given below?
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a) Pituitary apoplexy o 0y _-.. }
b) Pituitary macroadenoma el o Ly
c) Rathke cleft cyst Oy L - )
d) Craniopharyngioma )

Question 7: i

A 7-year-old boy is broughp:’:(o'the pediatrie OPD by his parents with a history of headache,
dizziness, and unsteady'gait. Based-on*the provided scan image, what is the most likely
diagnosis? ¥ o \

i
5

a) Astrocytoma
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b) Medulloblastoma
c) Ependymoma

d) Craniopharyngioma

Question 8:

A 40-year-old woman presented with recurrent headaches. MRI shows the following finding.
What is the most likely diagnosis?

a) Astrocytoma n Y b 3

b) Meningioma; -t
! &

c) Pituitary*adenoma ™,

d) Acoustic Schwannoma

Question 9:

Which of the following findings would you not see on the skull X-ray of a patient with
meningioma?

a) Calcification

b) Hyperostosis

c) Increased vascular markings

d) Erosion
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Question 10:

A 65-year-old man has been experiencing worsening headaches and new-onset seizures. MRI
with contrast was done and is given below. What is the most likely diagnosis?

a) Glioblastoma . '
b) Ependymoma
¢) Meningioma

d) Acoustic schwannoma, ¥ 1

..

Question 11:*-. et}

=l
A 7-year-old girl presents with progressive ataxia and symptoms of increased intracranial
tension, including headaches and vomiting. MR spectroscopy is performed, as shown below.
Based on the findings, what is the most likely diagnosis?
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a) Glioma L 0y b,
b) Tuberculoma M L% '
c) Canavan disease Ny Lt

d) Lymphoma

Question 12: vl e

A patient is found to have ma“cerebellopon’zine angle mass. The differential diagnosis can
include all except: . s
a) Meningioma),
" 5
b) Acoustic*'schwannoma™.
c¢) Tuberculoma

d) Epidermoid cyst
Question 13:

A 60-year-old woman presented with hearing loss and tinnitus. MRI was done and showed
the following finding. What is the most probable diagnosis?
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a) Otosclerosis

b) Meniere's disease (O AN i
- b, s
c) Acoustic schwannoma W 4 & £t -;_:-.
e : £ "
d) Glioblastoma el P by =
L --\_I E % ". '
"3 Y, K
-I H-'q- H-.l ‘
Question 14: el e
W ~d

]

Snowman or figure of eig}&ﬁﬁbearancg :as'shown in this MRI is seen in which of the following
A .H"l_ i

conditions? . g

a) Ependymoma
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b) Craniopharyngioma
c) Vestibular Schwanomma

d) Pituitary adenoma

Question 15:

In which of the following conditions is the 'salt and pepper' sign observed?

a) Meningioma
b) Schwannoma
c) Paraganglioma

d) Ependymoma

Question 16: 7 v i o0

= s 1, =
= e %

Myelography of a patient showed egc'pansion of the contrastfilled space. This finding is seen
in which of the following conditions? ,

a) Intramedullary tumor

b) Intradural extramedullary, tumer . A%
c) Spinal dysraphism 5 ,
d) Extradural tumor 7}’ e
) | &
Question 175 "

A 50 -year-old woman presents with a gradual loss of visual acuity in the right eye. A CT head
post-contrast reveals thickening of the optic nerve-sheath complex with a tram-track
appearance. What is the most likely diagnosis?

a) Optic nerve sheath meningioma

b) Optic nerve glioma

c) Retinoblastoma

d) Optic neuritis

Question 18:
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A 50-year-old male presented with cognitive deficit, involuntary hand and finger movements,
and muscle incoordination. The MRI image is given below. What is the probable diagnosis?

. . e My .
a) Huntington’s disease Th " B W | 5:'*
. y . Ny ¥ b, ey
b) Wilson's disease -_:'." O o
¢) Creutzfeldt-Jakob disease’ - _l-.'_-'
d) Parkinson's disease e ¥
oy L
iy e
"*.":.."" e
Question 19: o ey
DY &

A 25-year-old; _Ihnah"“p'resente ith personality changes, abnormal movements, jaundice and
pruritus. MREOf the brain'was taken and is given below. What is the probable diagnosis?
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a) Wilson’s disease
b) Huntington's disease
c) Hemochromatosis

d) Sarcoidosis

Question 20:

A 35-year-old woman presented with tingling and numbness of upper and led;:jlmb

extremities. The MRI image is shown below. What is the d1agn031s’? -.,"'_"‘

'I-.-I- - T
a) Wilson's«disease -l
b) Multiple sclerosis
c) Multiple system atrophy

d) Progressive multifocal leukoencephalopathy

Question 21:

The hot cross bun sign on MRI would be seen in patients with which of the following
conditions?

a) Multiple system atrophy type C
b) Multiple system atrophy type P

c) Progressive supranuclear palsy
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d) Bovine spongiform encephalopathy

Question 22:

Owl’s eye sign on T2 MRI is seen in which of the following conditions?

a) Tuberculous meningitis
b) Multiple system atrophy type C
c) Progressive supranuclear palsy

d) Central pontine myelinolysis

Question 23:

During MRI brain scan of a patient, the ra(_iioiogist notices-the absence ‘of swallow tail
appearance. What is the likely diagnosis?- : ;

. y . L
a) Wilson’s disease -

b) Progressive supranuclear palsy .
c) Multiple systems atrophy- :

d) Parkinson's disease 1k

Question 24:

A 28-year-old tnan presented with a headache and new-onset seizures. There is history of
consumption of pork. MRI was taken and given below. What is the most likely diagnosis?
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a) Neurocysticercosis
b) Tuberculoma
c¢) Primary CNS lymphoma

d) Brain abscess

Question 25:

Which of the following may not present with Ma ring-enhancing lesion on imaging?

T

a) Tuberculoma
b) Toxoplasmosis
c) Brain abscess . L

d) Primary CNS lymphoma ) N

Question 26: > g

a) Sporadic Creutzfeldt-Jakob disease
b) Variant Creutzfeldt-Jakob disease
c) Familial Creutzfeldt-Jakob disease

d) Iatrogenic Creutzfeldt-Jakob disease
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Question 27:

A T2 weighted MRI was done for a child who presented with delayed milestones. It showed
hyperintensity in frontal white matter with bilateral and symmetrical involvement. What is
the likely diagnosis?

a) Canavan disease

b) Alexander's disease

¢) X linked adrenoleukodystrophy

d) Metachromatic leukodystrophy @,
e’
X »
S
o C
AnswerKey PNy 3
Question No. Correct Option

1 d
2 o
3 d
4 a
5 o
6 d
7 b
W 8 b
s, - 9 d
10 a
11 a

=
N
(@]

B
AW
oo

[N
a1

=
(e}

=
~

=
00}

N
o

N
=

-
©
oY (T Y Y T|O

N
N

208 Sold by @itachibot



23 d
24 a
25 d
26 a
27 b

Detailed Explanations

Solution to Question 1: P

K 1
Physiologic calcification is not seen in the red nucleus. "".I:!‘- I

The following image shows calcification in the pineal ,glt’c'ind:

The image below shows heavily calcified falx:
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Solution to Question 2: : : W -~

W .
Basal ganglia calcification is net ajfeature of hemochromatosis,"The causes of pathological basal
ganglia calcifications are : : ;

» Endocrinopathies: Hypopai"athyroidisin (primary er sécondary), pseudohypoparathyroidism,
hyperparathyroidism, hypothyroidism

* Vasculitis (e.g. SLE) y

LY

» Mitochondrial disorglers' (e.g. Mitochonzirial myopathy)

« Infections: Brucellosis, TORCH; Eps¥ein-Barr virus (EBV), HIV

* Other inhgrited disorders:-Neuroferritinonpathy, Cockayne syndrome
* Radiation :

* Chemotherapy

 Carbon monoxide poisoning

* Lead poisoning

The following image is a CT brain showing bilateral basal ganglia calcification:
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Solution to Question 3: = LAl AN

g—— - § -
¥ '

&

Craniopharyngiomas, ependyr_npr'naé, oligodendrogliomas, and ehordomas are associated with
calcification. i) Ty G

Commonly calcified lesions c;:re: ol ’ 2,

* Oligodendrogliomas (90%)__ » . _ e

* Choroid plexus tumours .1 - , &

» Ependymoma " ."x' ey

* Central neuro_c_ytor-na
. Meningic_)__ma;. 4

* Craniopharyngioma
e Teratoma

* Chordoma
Commonly hemorrhagic lesions include:

* Glioblastoma multiforme (grade 4 glioma)
* Oligodendroglioma

» Metastases: Melanoma, lung, and breast

Solution to Question 4:

A cystic lesion in the suprasellar region with calcification is suggestive of craniopharyngioma. It is
derived from Rathke’s pouch and arises near the pituitary stalk, commonly extending into the
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suprasellar cistern.
Other options:

Option B: Pituitary adenomas are seen in the sellar region. Microadenomas are best shown on
contrast-enhanced images. Macroadenomas are seen as snowman or figure of eight appearance.

Option C: Meningioma is a-sppratentorla} Iumor maln],y n the parasagittal region. A classical
dural tail may be seen in intracranial memnglomas butis not pathognomic. The MRI image below
shows a well-defined, hyper-intense,*and homo%gneously enhanced mass close to the midline
suggestive of meningioma. ;=% Sy

Option D: Oligodendroglioma is exclusively found in the cerebral hemispheres, most commonly in
the frontal lobes. Upto 90% of oligodendrogliomas contain visible calcification on CT. The CT
image below shows a calcified cortical mass that suggests oligodendroglioma.
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Solution to Question 5: R P % O
S, T L |_- ™

Lipoma of the corpus callosum sh@ws bracket calc1ﬁcat10n on_skull X-ray.
Intracranial lipomas are most‘commonly I1Qcated in the mldl'lne and are commonly associated with
congenital malformations such as ageng51s/dysgene51s ‘of the corpus callosum. Pericallosal lipomas

are classified into anteriorly located;bulky tubu]p -nodular type and posteriorly located ribbon-like
curvilinear type. Imaging is thewhainstay in-theé diagnosis of intracranial lipoma.

The image below shows, bracket calcification:
e S |

Other options:

Option A: Tuberous sclerosis shows calcification of subependymal hamartomas in the wall of the
ventricles.
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Option B: Sturge Weber syndrome shows tram track calcification.

Option D: Meningioma on X-ray shows calcification hyperostosis and increased vascular
markings, it is usually seen in the falx.

Solution to Question 6:

The given MRI of the brain demonstrates a craniopharyngioma, which is a suprasellar tumour
that arises from remnants of Rathke's pouch.

The two variants of craniopharyngioma are: -

» Adamantinomatous type (common in children): Predominantly solid with Qy-ét-ié' components.
Diagnostic features include compact lamellar keratin ("wetkeratin”) and areas of dystrophic
calcification. e i S

« Papillary type (common in adults): Contains both sohd sheets and‘papillae hned by

well-differentiated non-keratinized squamous, eprthehum e ("

.

These tumours are usually large and heterbgeneous dlsplayihg solid and eystic components. The
cysts contain a cholesterol-rich, thlck browmsh-yellow fluid that 1s,_-cor1=1pared to 'machine oil'.

Clinical features include headaches (most common) visual abrlor'rnahtles decreased acuity
and bitemporal hemianopia, GH deﬁc1enc3c, -growth failure; delayed sexual maturation due to
pituitary hypofunction, and_polyuria (centra'l diabetes .mSIpldus)

Radiologically: "y N

o |

% &
* CT may show calcifications associated withsthe solid and cystic wall components

* MRI is the imaging mo_g-i-é'li’lﬁy of choice which shows:

Craniopharyngiomas ténd not to expa.Lnd the pituitary fossa unless they become huge, which is a
dlfferentlatlng feature from pltuﬁary macroadenomas.

Other optfc'fhs

Option A: Pituitary apoplexy is an acute clinical condition associated with the rapid expansion of
the pituitary gland, which is evident on an MRI as enhancement around a non-enhancing
infarcted centre.

Option B: Pituitary macroadenoma (with cystic degeneration or necrosis) shows indentation at the
diaphragma sellae, giving rise to a snowman/figure of eight appearance/cottage loaf. Calcification
is often absent. The image below shows the snowman appearance:

T1 Iso to hyperintense to the bra
in (due to high protein conte
nt "machinery oil cysts")

T2 Mostly hyperintense

Solid compon
ent
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T1 Vivid enhancement
T2 Variable or mixed
Snowman appearance — Pituitary adenoma

."'i._._-:.:
&

Option C: Rathke cleft cyst shbws no soh(.i_ﬁq)r enhancmg cgmp'énent Calcification is rare. It is
unilocular and the ma30r1ty3re completely-or mostly 1-n'trasellar

"‘" ..'-_

-u.__\"'\. = |

Solution to Question 7: H'f."" L
_l.:._l"h..- ﬂ:u.
The given MRI is syr-ggestlve of me@u‘lloblastomas It is the most common malignant brain tumor
of childhood, and it occurs exc].uswely in the cerebellum. Irrespective of their histological or
genetic cha'r-acterlzatlon rﬂe-'aulloblastomas correspond histologically to WHO grade IV tumors.

Radlologlcal findings include:

* CT &amp; MRI: CT shows a hyperdense midline vermian mass adjoining the roof of the 4th
ventricle and causing hydrocephalus. MRI shows T2 hypointensity or isointensity compared to the
grey matter. The CT and MRI findings also reflect the increased nuclear-to-cytoplasmic ratio and
densely packed cells of the tumor.

 DWI: restricted diffusion

* MR spectroscopy: reduced N-acetyl aspartate(NAA) peak with an increased choline-to-creatine
ratio.

The CT and MRI findings, supported by the presence of restricted diffusion on DWI, are the most
reliable observations in differentiating medulloblastoma from ependymoma or other posterior
fossa tumors.

Standard treatment for medulloblastomas includes surgical resection, with adjuvant craniospinal
radiotherapy for those over 3 years of age and chemotherapy.

Other options:
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Option A: Pilocytic astrocytoma is a brain tumor that occurs more often in children and young
adults. These tumors are usually slow-growing and benign. The majority of neoplasms are located
in the cerebellum. However, they can also appear around the third ventricle, optic nerves, spinal
cord, and occasionally in the cerebral hemispheres. Mural nodule, a contrast medium enhancing
nodule within the wall of a cystic mass, is seen on MRI.

Option C: Ependymomas are tumours that arise from the ependyma-lined ventricular system,
typically on the floor of the fourth ventricle. In adults, the spinal cord is their most common
location; tumors in this site are particularly frequent in the setting of neurofibromatosis type 2.
They are well-demarcated lobulated mass lesions that show calcifications on CT in over 50% and
are of mixed signal intensity on MRI.

Option D: Craniopharyngiomas are tumors that arise from the remnants of Rathke’s pouch. It is
an intracranial space-occupying lesion. It has a bimodal age of presentation. These tumors are
usually large and heterogeneous, displaying both solid and.eystic components;“and occur within
the suprasellar area. The cysts contain a cholesterol-rich, fthick brownish-yellow fluid and are
compared to machine oil. They also show radiologically>demonstrable.calcification.

-
- L,

Solution to Question 8:

|
|

The given axial T1 MRI is suggestive of meningioma. It involves-the mid-falx cerebri and is seen as
a spontaneously hyperlntense and homogeneously enhanced mass in the midline arising from
falx.

Meningiomas are extra-axial tumoui's (1es1ons that are outside of the brain parenchyma). They are
a non-glial neoplasm that originates from the menlngocytes or arachnoid cap cells of the
meninges and are located @anywhere that'meninges are found.

Meningioma shows fen:laﬂe predominance that may be related to the fact that some meningiomas
contain estrogen.-and progesterone .receptors. They are also associated with NF-2 gene mutation.

Typical meningiomas appeat as dural-based masses isointense to grey matter on both T1 and T2
weighted imaging and démonstrate vivid contrast enhancement on both MRI and CT. CSF
vascular cleft sign indicates that the mass is extra-axial. There is a cleft between the tumour and
normal brain parenchyma.

The image below shows the CSF vascular cleft sign:
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Dural tail sign: Refers to the linear extension of Eh"hancement 011‘ the dura, beyt)nd the segment on
which the tumor is based. The image is an ﬁxi‘aleW spln___ec?ho MRI of the brain with contrast
enhancement showing dural tail (arrow) i‘rl-menlngl(:zma (arrowhead.)_--:'

Solution to Question 9:

Erosion is not an X-ray feature of meningioma.

. Skull X-ray findings in meningioma are:

* Local hyperostosis - Thickening of skull bone

» Prominent frontal vascular markings - due to hypervascularity of the tumor

« Calcification
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The X-ray given below shows a calcified meningioma:

-._-\-;"'1 k |;. ) :_::.
Solution to Question 10: e N L

-\_‘-

The given MRI finding is s&ggestlve of gli’qb‘lastoma PQ_st contrast MRI in the case of
glioblastoma multiforme, demonstrates.a large heterogeneous mass that crosses the corpus

callosum into both frontal lobes, m . - o

They have a preferential spl:eﬁ'dlng along the* condensed white matter tracts such as corticospinal
tracts and corpus callosun}": and can give rise to the so-called butterfly glioma, to involve the
contralateral hemlsphe__i;"e The term Buﬂ’(’terﬂy refers to the symmetric wing-like extensions across
the midline.  .*._F A

|I |
There is alsp evidence of a.;p'revious left-sided craniotomy and biopsy tract down to the lesion.
Ty b
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Glioblastoma is the second most common adult primary intracranial neoplasm. It carries the
worst prognosis (WHO grade IV).

Solution to Question 11:

The given clinical scenario and the magnetic resonance (MR) spectroscopy showing a choline
peak is diagnostic of glioma. Creatinine levels are decreased on MR spectroscopy in patients with
glioma.

MR spectroscopy is a non-invasive means of obtaining metabolic information. The image below
shows a normal MR spectroscopy. I

2.0
Creatine

1.5 Choline

1.0

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

Other optlons.
Option B: Tuberculoma shows a lipid peak in MR spectroscopy.

Option C: In Canavan disease, there is a marked increase in N-acetyl aspartate. Its concentration
decreases with insults to the brain such as neoplasm, infarct, or abscess. N-acetyl aspartate (NAA)
which is the most prominent resonance in a proton spectrum, is accepted as a normal neuronal
functional marker.

Option D: Increased choline reflects increased membrane synthesis and/or an increased number
of cells, as seen in lymphoma. However, lymphomas of the nervous system are very rare and seen
in immunodeficient states like HIV.

Solution to Question 12:

Tuberculoma is not a cause of cerebellopontine (CP) angle mass. The most common
cerebellopontine (CP) tumour is acoustic schwannoma (90%). Other tumours include
meningiomas and epidermoid cysts.
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CP angle tumours (Mnemonic- SAME ):
* S: Schwannoma (8th nerve &gt; 5th)

* A: Aneurysm, arachnoid cyst

* M: Meningioma, metastases

« E: Epidermoid, ependymoma

The given image shows bilateral CP angle masses (acoustic schwannomas):

Solution to Question £'c; e

Based on the above clinical flndlngs and the MRI, which reveals a cerebellopontine angle mass,
the diagnesis is S'acoustic schwannoma(vestlbular schwannoma). The extension of the mass into
the intra- canahcular portlf}n of the internal acoustic meatus is suggestive of acoustic neuroma.

This tumour is the most common mass in the cerebellopontine(CP) angle. Its extra-canalicular
extension into the CP angle may create the "ice cream cone" appearance. Additionally, the
presence of bilateral acoustic schwannoma is highly suggestive of neurofibromatosis type 2 (NF2).
MRI is the imaging modality of choice in assessing the possible vestibular schwannoma.

The given image is a post-contrast T1 axial imaging demonstrating the presence of bilateral
acoustic schwannomas.
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lution ion 14: Sl
Solution to Questio ek O %

Snowman appearance is seen 1n pituitary adenoma o

The image is a sagittal post-f;crntrast MRI"m a case of pll_t'urtary macroadenoma (&gt;1 cm).
Indentation at the diaphragma sellae gwes rise to snowman/flgure of eight appearance.

Pituitary adenoma is the most common tumor of the sellar region. Depending on their size they
are broadly classified into:

* Pituitary microadenoma: &lt; 1 cm in size
« Pituitary macroadenoma: &gt; 1 cm in size and usually extending superiorly.

Clinical features include bi-temporal hemianopia, headache, and vomiting. Skull X-ray finding is
ballooning of the sella. MRI is the investigation of choice.
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Solution to Question 15:

The salt and pepper appearance is a highly sensitive and specific sign for head and neck
paragangliomas. The "salt and pepper" appearance refers to the areas of subacute haemorrhage
(‘salt') and high-velocity flow voids(‘pepper’) seen in T1 weighted MRI of large head and neck
paragangliomas.

The given MRI depicts a paraganglioma demonstrating salt and pepper sign:

Solution to Question 16:

=, !
Expansion‘ef the contrast=filled space in myelography is seen in intradural extramedullary
tumors.

The contrast in myelography is injected into the CSF space, and if the tumor is present in

the intradural extramedullary space, it leads to the widening of the CSF space on that side.
Examples of such lesions include neurofibroma and meningioma. These lesions will also show
a meniscus-like appearance on myelography with the contrast column.

The MRI image below shows a meningioma:
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Given below is an MRI image demonstrating the'hyperintense nass seen in intramedullary
tumors. Intramedullary lesions will lead to.a trouser leg-appearance on myelography due to cord
expansion.

Solution to Question 17:

Based on the given clinical scenario and radiologic finding, the most likely diagnosis is optic nerve
sheath meningioma, a benign tumour arising from the arachnoid cap cells of the optic nerve
sheath. It is most frequently seen in middle-aged women, with bilateral cases linked to
neurofibromatosis type 2 (NF-2). Post-contrast CT or MRI show tram-track sign.

The post-contrast T1 weighted axial MRI image below shows a hypoattenuating optic nerve
surrounded by the peripheral enhancement of the tumour(tram-track sign):
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| § -hq.h L]
Optic nerve glioma is intrinsic to optic nerve,'c\f(’;ﬁi‘fhonly seeni';'l‘*children, gﬂ'te‘n'associated with
neurofibromatosis type 1 (NF-1). It prese}‘i,fc{“‘n;?s usiform e.g_}lﬁgement of{h."é'optic nerve on
imaging. The tram-track sign is useful in '(Hfferentiatli,ng between ol.)\té__ts:'nerve sheath meningioma
and optic nerve gliomas. ™ :..,__-';. : ¢ P

b\ o -
) L% s
. %, ) J.'i"'l'"
Solution to Question 18: _;.;.k“ O

o I

L
Based on the above clinical sceriario and co@_;r'lﬁl T1-weighted MRI findings of bilateral caudate

nuclei atrophy with co 'rnsatory lateral'ventricle dilatation("boxcar ventricles"), the likely
diagnosis is Huntingtﬁ_é‘l‘s disease. x'_?':"

Lo

This autosomall-éhmf‘l:'lrinant neu o{ci'é"generative disorder, caused by a CAG trinucleotide repeat

expansiorkE the huntingtifi (HTT) gene on chromosome 4p, typically affects young adults and is
characterised by choreiférin movements, psychiatric disturbances, and progressive dementia.

Atrophied
caudate nuclei

T
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Solution to Question 19:

The image given is an axial FLAIR MRI of a patient with Wilson’s disease having the face of the
giant panda appearance.

Wilson'’s disease is a rare, autoso_lqra'l'i:ecessive.d,iSm:der characterized by excessive deposition of
free copper in tissues. It is due to a loss of function mutation of the ATP7B gene. It is also known
as hepatolenticular degen,_'é'rat'ive disease.™. "

MRI brain in advan_lce"& dlsease mth -"'Eurologlcal manifestations can show the following;:

* Giant panda face sign: Hyponntense superior colliculus (chin and mouth of panda), the
hypermten{e area around, the t tegmentum of the midbrain (eyes of panda), and normal substantia
nigra (ears of panda).

* Bright claustrum sign: Thin rim of a hyperintense area in the claustrum with normal putamen.

* Mercedes-Benz/trident sign: Hyperintense pons trisected by a hypointense line.

Solution to Question 20:

In the given scenario, the symptoms of tingling and numbness of both limbs, along with the brain
MRI showing ovoid hyperintense demyelinating plaques with their long axis perpendicular to the
ventricular and callosal surface known as Dawson fingers, characteristic of multiple sclerosis
(MS).

MS is an autoimmune disease that primarily affects the white matter of the central nervous
system, causing inflammation, demyelination, axonal damage and neurodegeneration. It
predominantly affects women aged 20-40 years and typically follows a relapsing-remitting course,
although progressive forms can also occur. The clinical presentation varies depending on the
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affected location, with common symptoms including paresthesia, visual disturbances (such as
optic neuritis), motor weakness and ataxia. Dawson fingers are best visualized on FLAIR imaging
and represent demyelination and oligodendrocyte loss, accompanied by astroglial scarring.

The following MRI image depicts Dawson fingers arranged at right angles along medullary veins
(callososeptal location).

. . 2 = 5
Solution to Question 21: ™ . ___5'1"-
The hot cross bun sign on,.."l-vI'RI charactei"lsed by cruciform pontine hyperintensity due to selective
neuronal loss of the trq_hsverse ponto"&ef'ebellar fibres, is most commonly observed in patients
with multiple sysieﬂi atrophy—ce{é‘bellar type (MSA-C).

Multiple sy.iten'f atrophy (qtybe of synucleinopathies) is a neurodegenerative disorder with
varying degrees of involvement of the basal ganglia and the olivopontocerebellar complex.
Autonomic dysfunction is more severe and generalised, often presenting as orthostatic
hypotension. MSA has been divided clinically into two forms according to the dominant
non-autonomic symptoms:

* MSA-C: Predominance of cerebellar symptoms (olivopontocerebellar atrophy)
* MSA-P: Predominance of Parkinsonian signs and symptoms (striatonigral degeneration)

MRI is a valuable diagnostic adjunct, often revealing cerebellar and brainstem atrophy causing
pontine hot cross bun sign.

The axial T2-weighted image at the level of middle cerebellar peduncles below shows the hot cross
bun sign:
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Other options:

rm, T T sty o N
Option B: Multiple system atrophy-parkinsonian type (MSA-P) is characterised by atypical
parkinsonism that is symmetrical and-predominantly ‘axial, with trémors less prominent
compared to Parkinson's disease .MRI typically r'b\;"eals hyperintensities along the lateral aspect of
the putamina, and T2—we1ghted- imaging may, (Temonstrate..bypomtensny in the striatum due to
iron deposition. Although mf'excluswe t6.MSA, the hoi; eross bun sign is more commonly seen in
MSA-C than in MSA-P. o .,." it

Option C: Progressive supranucle‘ar palsy (PSP)'IIS a form of atypical parkinsonism characterized
by slow ocular saccades, eyehH apraxia, and. testricted vertical eye movements with downward
gaze palsy. Patients also h.ave hyperextenélon of the neck with gait disturbances and frequent falls.
MRI may reveal chara&erlstlc atropﬁy of the midbrain with normal pons, which is called a
hummingbird 51gns_ L
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Solution to Question 22:

Owl's eye sign is one of the characteristic findings on T2 MRI in central pontine myelinolysis.

Central pontine myelinolysis, also known as osmotic demyelination syndrome, is a
non-inflammatory demyelinating disorder of the white matter tracts, commonly involving the
pons. It typically occurs following rapid correction of severe hyponatremia, resulting in hypertonic
stress in astrocytes within the brain, causing demyelination without inflammation at the base of
the pons, with relative sparing of axons and nerve cells.

Clinically, patients present one or more days after the overcorrection of hyponatremia with
paraparesis or quadriparesis, diplopia, a “locked-in syndrome,” dysphagia, and dysarthria
with/without loss of consciousness.

MRI is useful in establishing the diagnosis. Owl's eye appearance on T2 MRI is seen due to
sparing of the peripheral pontine fibres and the descendingicorticospinal tracts. The same finding
is known as the 'face of a monkey' appearance in T1 MI_{I.:'Other signs-sgen in this condition
include the trident sign and the pig snout sign, as shewn below:

Solution to Question 23:

The absence of the swallow tail sign is suggestive of Parkinson's disease.

The swallow tail sign describes the normal axial imaging appearance of nigrosome-1 within the
substantia nigra on a high-resolution T2/SWI weighted MRI.

Other options:

Option A: Wilson's disease is a rare, autosomal recessive disorder characterized by excessive
deposition of free copper in tissues. It is due to a loss of function mutation of the ATP7B gene. It
is also known as hepatolenticular degenerative disease.

MRI brain in advanced disease with neurological manifestations can show giant panda face sign
(as shown below), which is hypointense superior colliculus (chin and mouth of panda), the
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hyperintense area around the tegmentum of the midbrain (eyes of panda), and normal substantia
nigra (ears of panda).

(¢ P &
Option B: Progressive supranuclear palsy is a neurodegenerative glié'eé‘sé characterized by atrophy
of structures at the midbrain-(_lienc'ephalic junction (e.g., superior-¢olliculi, red nuclei,
subthalamic nuclei, and globlus':-pallidus) and, eerebellum (dentate nuclei), and mild cortical
atrophy. MRI shows a hummingbird sign*(atrophy of midbrain structures with a relatively intact
. ']

pons region). i o
- -

Option C: Multiple system atrophy (MSA) is a type of atypical Parkinson's disease. Along with the
features of Parkinson's disease, they also have cerebellar and autonomic features. MSA is
characterized by the presence of degeneration in the striatum, cerebellum, and inferior olivary
nuclei coupled with characteristic glial cytoplasmic inclusions.

The below MRI image shows a hot cross bun sign (arrow) due to severe atrophy of pons seen in
multiple system atrophy-c.
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Solution to Question 24: L P % '
g, L |_- ™
The above clinical presentation,along with the:MRI brain showing a cyst with a dot sign
(representing an eccentrlcal_ly placed scoléx‘ within a parasitic cyst), is characteristic of
neurocysticercosis. Y ¥

L®
i

Neurocysticercosis is the most coglnnwn form oflcystlcercosm and is caused by encysted larvae of
the pork tapeworm Taenia solinm. This CNS infection typically occurs through the consumption
of food or water contaminated with humairfeces containing Taenia eggs or via the ingestion of
undercooked pork. It __(l;a_l;.‘c'lffect the b.I_'La'i.n parenchyma, subarachnoid space and ventricles.

Clinically, it presents with seizures.and symptoms of increased intracranial pressure (headache,
nausea, Vom1t111g vision chan.ges) dizziness, ataxia, confusion or signs of meningeal irritation.

Parenchym"al neurocystlce!:cosm can be categorised into four stages -vesicular, colloidal vesicular,
granular nodular, and nodular calcified. These stages are readily identified on MRI or CT,
depending on the lesion's progression. It is characterised by cystic lesions with or without ring
enhancement, focal enhancing lesions, nodular calcifications or multilobulated cystic lesions in
the subarachnoid space.

Viable parasites appear as cystic lesions with a scolex, often visible on MRI, while calcified,
non-viable cysts are more effectively identified on CT.

Differential diagnoses for ring-enhancing lesions include brain abscess, toxoplasmosis, central
nervous system lymphoma, tuberculoma.

Other options:

Option B: Tuberculomas (parenchymal granulomas) can mostly occur at the junction of white and
grey matter. On CT, they appear as small rounded lesions, solid lesions show homogenous
enhancement on contrast CT and show ring enhancement when central caseation or liquefaction
occurs. MRI brain shows &gt;20mm, conglomerate or lobulated irregular shape, ring-enhancing
lesion.

230 Sold by @itachibot



T N . -:_

Option C: Primary CNS lymphoma is more ¢ ion in immuggbgmpromisg&individuals, though
its incidence in HIV patients has decreaslé,d:‘v:'?i?ﬁ anti-retroviral therap}:.:_ Tmaging typically shows
single or multiple lesions with contrast enhancement,.which is uniform'in immunocompetent
patients and ring-like those who ai‘ejﬁ%munosup-r,e&ée&. Notably, :ﬁ.BV-associated cases in
immunocompetent individual;s;.,_-m&y show rim enhancement. =

Option D: Brain abscess ty'pi.::"allly prese,'nt’sx.,ua"s a triad ofi .fe\';e?f, focal neurological deficits and signs
of raised intracranial pressure. It is usually seen with"apredisposing condition such as cyanotic
heart disease, infected sinuses, mild_d“l'é ear or tooth infection, bacterial meningitis and
immunodeficiencies. Common eausative organisms include streptococci, gram-negative anaerobic
bacilli, enterobacteriaceaeﬁ_ﬁnd staphyl:)cdéc':‘us aureus.

T
The below MRI shows:Léi' rlng—enhanc‘iﬁ"g"lesion, suggestive of brain abscess.
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Solution to Question 25:
CNS lymphomas are usually homogenously enhancing solid lesions. However, in the setting of
HIV-infected/immunocompromised states, lymphomas may show ring-like enhancement.

In India, neurocysticercosis and tuberculomas are the commonest causes of a ring-enhancing
lesion on brain imaging.

Ring-enhancing brain lesions can be caused by the following conditions:
 Neurocysticercosis

e Tuberculoma

* Cerebral abscess I
* Metastasis ) e

» Toxoplasmosis + -:_ ' A v

* Subacute infarct /hemorrhage/contusion oo i

» Demyelination (incomplete ring) L Fr' ._'1' * ':ﬁ-

» Tumefactive demyelinating lesion (incom'p-le’-ce ring) % = W ~

» Radiation necrosis R & II_"_-' - :-:" :

* Postoperative change _.'_'-. 2 - A . . -

M ' k 5 . —
The image below shows rlng-'enhancerpent‘ln brain abseess:
= | C

The image below shows ring enhancement in glioblastoma:
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Solution to Question 26: e ' £
iy -\. o L |__ -._'.
The given MRI shows the cortical ribbon sign,awhich is seen in'sporadic CJD. This sign refers to
the ribbon-like signal hyper1ntens1ty of cerehral cortlcal gyTi.

Creutzfeldt-Jakob disease (CJ D) is a s.ponglform encephalopathy caused by prions. The
abnormally folded prion protein (PrPSc) accumulates as plaques, causing degeneration of
surrounding neuronal and gliaktissue with intracellular vacuoles, leading to the characteristic
spongiform encephalopathy -Clinically, itiis.characterised by rapidly progressive dementia,
myoclonus, akinetic m-utlsm and cerebellar or visual disturbances.

Subtypes of CJD.and i Imagmg features:

* Sporadic €J D"(SCJ D): The niost common type, showing cortical ribboning and basal ganglia
hyperintensities on DWI/RLAIR.

* Variant CJD (vCJD): Linked to mad cow disease and Kuru, showing a 'hockey stick' sign on MRI
(hyperintensity in the pulvinar region of the thalamus).

* Familial CJD (fCJD): Linked to PRNP gene mutations, showing hyperintensities in the caudate
and putamen nuclei on MRI.

» Iatrogenic: Caused by prion-contaminated materials

EEG shows characteristic periodic triphasic or polyphasic sharp wave complexes seen as spikes or
spike-wave patterns. CSF is predominantly normal but may show a positive assay for 14-3-3
protein.

Management is mainly supportive as the disease is usually fatal within a year of the onset of
symptoms.

Solution to Question 27:
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The T2-weighted MRI findings suggest Alexander disease, showing hyperintensity in the frontal
white matter with bilateral symmetrical involvement.

Alexander disease is a type of dysmyelinating disease that typically progresses posteriorly to
involve the parietal white matter and internal and external capsules, often accompanied by the
formation of cysts.

Dysmyelinating diseases, or leukodystrophies, are inherited neurodegenerative disorders that
affect the integrity of myelin in the brain and peripheral nerves.

Other examples of dysmyelinating diseases include:

» Metachromatic leukodystrophy:
* Late infantile (most common), juvenile, and adult types. P

5 |

* Symmetric confluent areas of T2 hyperintensity in the periventricular white'ﬁétter

* Radiating T2-hypointense lines through the demyehnated deep white, matter represent the
sparing of the perivascular white matter. This results.in the tigroidjand leopard skin patterns
when imaged in the long axis or cross-section, respectlvely N

=
L,

* X-linked adrenoleukodystrophy: Affectsthe whlte matter Of the central nervous system, adrenal
cortex, and testes.

- R =

+ Canavan disease: Spongiform leu'deystrophy (ex’tenswe VacuOhZ'atlon of subcortical white
matter). . . -

* MELAS Syndrome: Mltoch@ndrlal enqephalomyopathy with lactic acidosis and stroke-like
episodes. o

The following image shows ttrle.:afeeé of hyperi_r}'tensities noted in each of these conditions:
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Upper Gl Radiology and Pneumoperitoneum

Question 1:

Barium swallow of a patient presenting with dysphagia is given below. What is the most likely
diagnosis?

a) Diffuse esophageal spﬁ‘{n‘"’ b
b) Feline oesopha S.Q - L
c) Esophage iverticula W)

d) Achalasia“cardia "&l

Question 2:

A middle-aged woman presents with difficulty in swallowing both solids and liquids. A
barium swallow revealed the following finding. What is the likely diagnosis?
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a) Achalasia cardia 2K I :H_'?"“ L
. - = e N
b) Diffuse esophageal spasm __,_h {.'“x b
— o W

c) Esophageal carcinoma __h‘x:”,"“:'-. ke ¢ : ?::"‘
d) Zenkers diverticulum bt B e e I8

[ I:\"-\. 5 .::“-

'\-—II - l: T
- |_."'-\. =
i o
. - s
Question 3: i N
W =yl

_L'.
1\7;1-'i"th progressive dysphagia for solids, loss of weight,

L
A 56-year-old®l female pa{%ig'i'lt presen@\g
one is given below. What is the most probable

and loss of appetite. A.B;}ium swallow
o 3 oo
diagnosis? O W

e ™ '\‘I. -1_
Sy

a) Carcinoma esophagus
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b) Diffuse esophageal spasm
c) Esophageal leiomyoma

d) Esophageal web

Question 4:

A young woman presented to the OPD with dysphagia and regurgitation of food. She was
diagnosed with iron deficiency anaemia 3 months back. Barium swallow was done and is

shown below. What is the most probable diagnosis?

&

a) Esophageal__cia.rci-noma A
b) Zenker's.diverticulunt J_
c) Esophageal leiomyoma

d) Plummer-Vinson syndrome

Question 5:

What dye is used for the diagnosis of esophageal perforation?

a) Gastrograffin
b) Iohexol
c¢) Gadolinium

d) Barium sulphate
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Question 6:

The mucosal ring at the squamocolumnar junction of the distal esophagus is
a) B ring
b) A ring
c) Esophageal web
d) Esophageal stricture

Question 7: B

An upper GI series of a patient being evaluated for dlf{lqul‘ty in swallowing is given below. It

is suggestive of which of the following findings? ="

a) Tracheoesophageal fistula
b) Schatzki ring
c) Zenker’s diverticulum

d) Killian—Jamieson diverticulum

Question 8:

In which of the following conditions is the given X-ray finding seen?
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a) Esophageal atresia

b) Esophageal stenosis W
c) Reflux esophagitis ‘-..:1_,"1
d) Barrett's esophagus S
S 8
R .
. -
Question 9: -}'_-"

:-‘::"- ’

Which of the following %@igation is ;ﬁ-g'wn in the radiograph?
s

e
K

a) Barium swallow

b) Barium meal
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c) Barium meal follow through

d) Barium enema

Question 10:

Given below is a barium meal study of a child. What is the probable diagnosis?

a) Duodenal atresia

b) Congenital hypertrophﬁic pyloric stenosis
. W | ]

c) Gastric volvulus,

d) Annular _.pa'rie.reas
1
Question 11:

A middle-aged smoker presented with burning epigastric pain. A barium meal was done and
showed the following finding. What is the probable diagnosis?
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a) Benign gastric ulcer N ') -.,'-3"' ]

]
N, - o~
b) Malignant gastric ulcer ﬁjh" ,::x ___:."»""
— _‘ 2
c) Benign duodenal ulcer -1-:1'3 :..,__-';." : ¢ }-.{h
d) Malignant duodenal ulcer _*.* W7 e
O Mo S
-1 , ":,'._ |:_"‘
-\_I‘-\.u..\' i '-h'- "
. N
Question 12: X &
W -

G e
Which of the following i§_] u&ﬁd to asseséuﬁtﬁ;"depth of gastric carcinoma?
T

a) Abdominal ultraseund 4
_ lach SR

b) Barium 'n'?_e'hlk .;:'*_.‘-

¢) Endoluminal ultrasou;lh:('i

d) Laproscopy
Question 13:

An abdominal x-ray of a neonate admitted to NICU is given below. What is the probable
diagnosis?
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a) Congenital hypertrophic pyloric stenosis "'-.:;-...??L Ij,::i":"' 1&1
b) Duodenal atresia @ ‘:r_':-.. {;i-:"-
¢) Toxic megacolon 1-.,':1_"‘5., !.;1{_":1 i ?::_"‘*
d) Sigmoid volvulus ‘“{f‘r 5 &~
=SNG SN
& g
_ 2 0
Question 14: % H-'::E"

From the X-ray gi c.lgﬁuf';fl: Wbd i
rom the X-ray given, pi e pr e diagnosis:
Qe

9
{R“‘i

a) Subdiaphragmmatic abscess

b) Pneumothorax
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¢) Pneumoperitoneum

d) Intestinal obstruction

Question 15:

The radiograph of a patient suspected to have pneumoperitoneum is shown below. Which of
the following signs is seen here?

a) Cupola sign

b) Falciform ligam@t gn {:.:“-b
c) Footbal sigﬂ.:::' .

- O
d) Rigler';'Sign "l'"l.

Question 16:

All of the following could be the cause of the following X-ray finding except:
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e
a) Duodenal ulcer perforation h;.:h' l;::;':'l;:’IL ':1"_"|~ '

b) Post laparoscopy @H ‘,:'_:'-.,L'." .,,;'::'I-EF
¢) Chilaiditi syndrome &:;:}“I‘"L !"-5{:}

d) Acute intestinal obstruction®,” : -.,.{3' ";-‘.I"'"'
L.J&I ‘1.:? EFP
Question 17: r;"-,{?% ‘I-:I'Erﬁ
X

Given below is an X-ray o{}{patlent V}{H?s the probable diagnosis?

a) Pneumoperitoneum

b) Pneumomediastinum
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c) Pseudopneumoperitoneum

d) Pseudopneumomediastinum

Question 18:

Which of the following is the best way to detect minimum pneumoperitoneum on X-ray in a
patient with abdominal trauma?

a) Supine chest X-ray

b) Erect X-ray of abdomen ;_';.-_,"::r' !
c) Right lateral decubitus chest X-ray with horizontal beam,.‘_ e w
d) Left lateral decubitus abdomen X-ray with horizont'_f:_hﬂgm 2 __--"‘--H'
&
: ?‘I‘ b __'-}"'
Question 19: 5‘-‘“ O -2 1.-"'-3"

HMH'I.
What is the correct sequence of V1§u'a]‘;}hg reglo‘ms‘-whlle perﬁ_or.mmg FAST in a patient
suspected to have abdominal trauma?

L l.
-\._II"'- . ": ke _il:-.l"-
a) 1-3-2-4 o &
o B
b) 2-3-1-4 X &
W e
C) 3-2-4-1 ..;_'L O
)
d) 1-2-3-4 {:} oy
A Qv
At 5
3 )
N 3§
Answer Key

Question No. Correct Option

Q| T|o|lY | o

(@]

O |0 | N[O |bd|wW[IN]|F
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10 b

11 a

12 (o

13 b

14 c

15 a

16 d

17 c

18 d

19 a h :
Detailed Explanations:

Solution to Question 1: ' L o i o

= . %
|

In the given clinical scenario, a patient presenting with dysphagia and a corkscrew appearance of
the esophagus on barium swallew is suggestive of diffuse esophageal spasm.

Diffuse esophageal spasm (DES) is a hype-:rrflotility diserder caused by spontaneous, abnormal
contractions seen primarily affecting the distal twosthirds of the esophageal body, with normal
deglutitive lower esophageal relaxation (LES) relaxation. These contractions are repetitive,
simultaneous, and of high amplitude, but ngrmal peristalsis is preserved between the episodes.
This condition is seen m_?§t often in fe_mafles.

Patients typically present with dy.sph-ei"gia for both solids and liquids, retrosternal non-cardiac
chest pain, and §yniptoms such as heartburn, regurgitation and the sensation of food being stuck
in the throat. ™ % i

Although DES may presen"c as a corkscrew or rosary bead esophagus on barium swallow, this
finding is uncommon. Manometry remains the gold-standard for diagnosis.

Solution to Question 2:

The given clinical scenario, where a middle-aged woman presents with dysphagia to both solids
and liquids and a barium swallow showing a bird beak appearance, is suggestive of achalasia
cardia.

Achalasia cardia is a primary esophageal motility disorder characterized by the absence of
esophageal peristalsis and impaired relaxation of the lower esophageal sphincter (LES) in
response to swallowing.

On barium swallow, the hallmark bird beak or beak-like appearance is observed, resulting from
esophageal dilatation above the constricted LES. However, esophageal manometry is the gold
standard diagnostic test.
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Solution to Question 3:

A patient with the given history and barium swallow findings of irregular narrowing, mucosal
destruction, and shouldered margins of esophagus, are suggestive of carcinoma esophagus.

Esophageal carcinoma is more common in men, with tobacco use and alcohol being the strongest
risk factors. The squamous cell carcinoma variant usually affects the upper 2/3rd, and the
adenocarcinoma variant usually affects the lower 1/3rd of the esophagus. Clinical features include
progressive dysphagia (most common), regurgitation of food, vomiting, odynophagia and weight
loss. »

On barium swallow, carcinoma esophagus presents with irregular narrowing and ulceration of
esophagus. Flexible endoscopy with biopsy is preferred for’¢onfirmation of

diagnosis. Contrast-enhanced CT and PET can be used,tg'assess distant'metastasis. Endoscopic
ultrasonography (EUS) is the investigation of choiceto*assess tumor invasion and lymph node
metastasis. .

Other options:

|

Option B: Diffuse esophageal spasm results in the corkscrew appedrance of the esophagus on
barium study. % >

Option C: Esophageal leiomyoma appears ‘aS'a’smooth, semilunar filling defect on barium
swallow. it is seen as a discréte ovoid mass-that is well,6utlined by barium.

Option D: Esophageal webs occurin the upper and ‘middle esophagus as a thin membrane that
can be identified by the translucent part on centrast radiology.

Solution to Question 4:

The given elinical scenario along with the barium swallow showing esophageal web is suggestive
of Plummer-Vinson syndrome.

Plummer-Vinson syndrome is also known as Paterson-Brown-Kelly syndrome. It commonly
affects middle-aged women with long-standing anaemia, and is a recognized risk factor for
post-cricoid hypopharyngeal squamous cell carcinoma. It consists of dysphagia, iron-deficiency
anemia and esophageal webs or hypopharyngeal webs.

Esophageal webs are due to a constriction caused by a thin mucosal membrane projecting into the
lumen. More commonly, they are seen in the cervical esophagus near the cricopharyngeus muscle.
They typically arise from the anterior wall, but never from the posterior wall. They may also be
circumferential.

The image below depicts a barium swallow showing an upper esophageal concentric web in a
lateral view.
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Solution to Question 5: g g
o <O L

" o
Iohexol is the contrast mediurqx{féed for the diagnostic work-m:b-for a suspected esophageal
perforation. - ) "'1.:"'-1" ™
B, . [
Although gastrograffin (water-soluble,)@as used p{f;z\iausly, it has a high chance of causing

aspiration pneumonitis and puh_n._rcﬁ_iﬁ'["y edemal gons quently. Hence it is not preferred nowadays.
(Option A) s e -.:1-'| ;

. : s 2o . : . : :
Barium contrast is not qf:c.l n esopha%a}erforatlon as it causes barium-related inflammation of
the mediastinum. (Opf_}:mn D) '-_:-."

Given below is,a plain chest ra@fggraphy with a water-soluble contrast swallow, showing contrast
leakage iq'&_p ient with ‘Ishl.ﬁ_a_'i'i'taneous rupture of the esophagus.

Tracheoesophageal fistula Dianosil- water-soluble, non-i
onic agent

Esophageal perforation Iohexol

Perforation peritonitis Gastrograffin / Iohexol
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— Gastric tube

B
h,
L -'-
! 1
Solution to Question 6: " Fet L

The mucosal ring at the squam,géblumnar ]un@non of the dlstal esophagus is a B-ring.

Distal esophageal rings are-ffequent ﬁq.dfngs on barlurq t'(')ntrast X-ray studies. They are of two
types: - ﬂ- 1: .l- 3

* B-ring - It occurs at the squamdeol'umnar Junctfon or gastroesophageal junction. It is lined with
squamous epithelium abovel__a"h_a columnar qﬁf’thehum below.

« A-ring - It occurs above, the B- -ring, i€, a few centimetres proximal to the gastroesophageal
junction. It represenrtg‘-a physiologieal contraction of esophageal smooth muscle covered by
mucosa. A- rlngs are usually asymptomatic (option B).

Schatzki H.hg éJfSo called_%'éhatzki-Gary ring, is a symptomatic narrow B-ring occurring in the
distal esophagus. It is usually associated with a hiatus hernia.

Aring
(muscular ring)

B ring

Schatzki ring (mucosal ring)

(narrowed B ring)
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The below image is a barium study showing the Schatzki ring located at the gastroesophageal
junction, suggestive of hiatus hernia.

Other options:

Option C: Esophageal webs_z}pe most conxh“'on in the uppér oesophagus (post-cricoid area), where

they are generally semi- mrcumferentlal eccentric lesmns that protrude less than 5 mm and have a
thickness of 2 to 4 mm. Mlcroscoplqa-l-ly, webs ar_(; cemposed of fibrovascular connective tissue
and overlying epithelium. -~ ¢ 2 .H

T
The barium swallow below.shows the oleprBagal web in a patient with Plummer-Vinson
syndrome. Oesophagal"yebs are thin:fhembranes of normal oesophagal tissue consisting of
mucosa and submq_rGosa The tra.nslucent part denotes the oesophagal web.

Option D: Esophageal stricture refers to any persistent intrinsic narrowing of the esophagus. The
causes are peptic stricture (esophagitis induced), corrosives (most common cause), foreign body,
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post-surgical, radiotherapy, congenital, tuberculosis, and drugs like tetracycline.

Radiographic features of benign strictures show smooth tapering with typical concentric
narrowing (may affect only one side of the esophagus) while malignant strictures are
characteristically abrupt, asymmetric, and eccentric with irregular nodular mucosa. The barium
study image below shows esophageal stricture.

Solution to Question 7: D -.

The given upper GI series:s}fows the c_olléct"lon of contrast in a posterior pharyngeal pouch-like
structure, which favors_' the diagnosis"of'Zenker's diverticulum.

A barium swallow; Study may show a diverticulum arising from the midline of the posterior wall of
the distal p],}ary'nx near the pharyngoesophageal junction. The diverticulum is typically noted at
the C5-6 level. The outpouching may be transient, sometimes referred to as a pharyngeal pouch.
The pouch is best identified during swallowing and is best visualized on the lateral view.

Since a majority of patients with a Zenker's diverticulum have a hiatal hernia and
gastro-oesophageal reflux, the distal esophagus should also be evaluated.

Note: Killian—Jamieson diverticulum is an outpouching from the lateral wall of the proximal
cervical esophagus.

Solution to Question 8:

The given image is a barium swallow X-ray showing a feline esophagus suggestive of reflux
esophagitis.

The feline esophagus is also known as esophageal shiver. These folds are 1-2 mm thick and run
horizontally around the entire circumference of the esophageal lumen. It is thought to be due to
the contraction of the muscularis mucosae of the esophagus. This results in the shortening of the
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esophagus and the bunching up of the mucosa in the lumen.

The appearance is almost always associated with active gastroesophageal reflux. The findings are
transient, seen following reflux and not during swallowing. The appearance is confined to the
distal two-thirds of the thoracic esophagus.

It can also be seen in hiatus hernia and eosinophilic esophagitis. Here, the folds are permanent
and associated with strictures.

Solution to Question 9:

The given image is a double-contrast radiograph of a barium meal. It is used to examlne the lower
half of the esophagus, stomach, and entire duodenum. It is used in 1dent1fym'g.1hcers small fleshy
lumps (polyps), tumours. O

=y

Barium meal follow-through is useful in Vlsuahsln H-:l'il bowel pat:l_l(")“logy and evaluating the
function of the small bowel. It is performed fol ; barlum \éal examma_.lon where X-rays
are taken 10-15 minutes after the intake of 'ﬁu"m This allows'time for th,._e"barlum to reach the
small intestine. It is inferior to enteroclysré nema, whemcontrast is administered through a

nasogastric tube. G S oy ol
d “I'H:I,_ _..:_ i) g -:J_'."'-.
h

Barium swallow Barium paste Esophagus

Barium meal 95% BaSO4 Stomach and duodenum

Barium meal follow-throu | 50% BaSO4 Small bowel

gh

Barium enema 25% BaSO4 Large bowel

et

-k, e
The below""'nadiograph is ‘Ailgguble-contrast barium enema with a normal large bowel structure.
The contrast is administered through a rectal tube and a series of radiographs are obtained.
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Solution to Question 10: o P g o
The given barium meal study i -ghowmg strlng.mgn and mushreom sign is suggestive of
congenital hypertrophic p,\u);;:b stenosis @:‘_HP ) |:_"'l"'

Congenital (infantile) hypertrophic pyl'qric stenosi .g:-g condition caused by hypertrophy of the
circular pyloric muscles of the st méfr:h leadln {0 gastric outlet obstruction. It typically presents
between 2 to 6 weeks of age w_rtl‘l’-progressw ~forceful, non-bilious vomiting immediately after
feeding. This results in I:g;\behloremlc metabolic alkalosis due to the loss of fluid, hydrogen and
chloride ions.

On examination, m, movablé.:"ﬂ)-!hve -shaped mass is palpable in the epigastrium., often
accompam,u.‘c.l-b&"mmble gas{(m"'perlstalsls Ultrasound is the investigation of choice for this

condition™* =)

Given below is the barium meal study showing string sign and mushroom sign:
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Mushroom
sign ——-—-—-—hl..
é T

;\& String

«rid : L:

-y N " =
b i

Mushroom Double/Triple
sign track sign

Diamond Beak Shoulder
sign sign sign

The ultrasonographic findings include the cervix sign, which represents hypertrophied pylorus
that resembles the uterine cervix and the antral nipple sign, representing the redundant pyloric

mucosa protruding into the antrum. These findings are as shown below:

String sign Passing of a small streak of b
arium through the pyloric ca
nal

Double/triple track sign Crowding of muscle folds in t

he pyloric canal

Diamond sign/twining recess | A transient triangular tent-lik
e cleft in the mid-portion of t
he pyloric canal with the ape

X pointing inferiorly.
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Beak sign

The mass impression upon th
e antrum with a streak of bar
ium pointing towards the pyl
oric channel

Mushroom sign/kirkin sign/u
mbrella sign

Indentation of the base of the
duodenal bulb by pylorus

Caterpillar sign

Gastric hyperperistaltic wave
s

Shoulder sign

Round indentation caused by

hypertrophied pyloric muscl

G

Cervix sign

Solution to Question 11:

The given clinical scenario along with the barium study showing the Hampton line is suggestive of
a benign gastric ulcer.

The Hampton line is a thin millimetric radiolucent line seen at the neck of a gastric ulcer in
barium studies, indicating its benign nature. It is caused by a thin line of mucosa overhanging the
ulcer's crater.

The below image shows a single-contrast upper GI barium study showing a typical benign gastric
ulcer. It shows a central crater surrounded by smooth, symmetric folds resulting in a spoke-wheel
pattern. A surrounding mound of edema may be seen.
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XN o'
The Carman meniscus sign is an indication QH 'ﬁtmomatous _ga'strlc ulcer. .}t:ii's seen in the setting
of a large, flat malignant ulcer with healed-up*edges. Thes‘b ges trap t];zat'barlum which gives

a convex formation towards the lumen,of the stomathj'-.l enign u{qgn it forms a concave shape
towards the lumen of the stomachh.:ﬁh:"- -..;._- ?-..

The Kirklin complex is a cqmﬁzﬁation of % arman menl,s,'(':'l'ﬁ' sign associated with a radiolucent

semi-circular zone surrouhdi"l‘rg the elevated'ridge of thq'u"}cer This complex is seen in cases
of gastric adenocarcinoma in barium ies. O3

Differences between benign and _z_ﬂq_.hgnant gg_gﬁc ulcers:
Note: A tri-foliate appearax{Ee-ls seen in e{mémc duodenal ulcers.

o .iﬂ\

Hampton's line Present Absent
Extends beyond the gastricw | Yes No
all
Folds Smooth, even Irregular, nodular, may fuse
Carman meniscus Absent Present
Ulcer shape Round, oval, linea | Irregular
r

Solution to Question 12:

The depth of the gastric carcinoma is assessed by endoluminal ultrasound.

In endoluminal ultrasonography, the transducer is usually attached to the tip of the instrument
distally, and five layers of the gastric wall may be identified, helping in assessing the depth of
invasion (T component of the staging) of cancer with more than 90% accuracy.
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Pre-operative staging is done with contrast-enhanced computed tomography (CECT) of the
abdominal/pelvis. The most important prognostic indicators in gastric cancer are - lymph node
involvement and depth of tumor invasion. Endoluminal ultrasound and laparoscopic ultrasound
are the most sensitive methods in pre-operative local staging of gastric cancer.

Other options:

Option A: Standard abdominal ultrasound can be used to investigate the stomach, but it is less
sensitive than other modalities in gastric cancer.

Option B: Barium meal radiology is now used less frequently due to advances in more sensitive
diagnostic tools like endoscopy and CT imaging with oral contrast, replacing contrast radiology in
investigating gastric malignancies. However, CT remains less accurate in the T- staglng of gastric
cancer compared to endoluminal ultrasound.

Option D: Laparoscopy is routine in the assessment of gastric cancer. Hov_vevef‘, the main
limitation is in the evaluation of posterior extension, where, CT and endoluminal ultrasound can
provide this information.

Solution to Question 13:

|

The given abdominal x-ray of the'neonate shows the double bubble sign, which is suggestive
of duodenal atresia.

Duodenal atresia is the blockade of the duodenum due to the failure of recanalisation during
embryonic development from its solid cord stage, leaving the duodenum partially or completely
obstructed. It is often associatedwith trisomy.21/Down syndrome, prematurity, maternal
polyhydramnios, cardiac malformations;sand malformations of the hepatobiliary system.

The range of anatomi¢ yariants includés duodenal stenosis, mucosal web with intact muscle wall
(so-called windsock ‘deformity), two'ends separated by a fibrous cord, and complete separation
with a gap withinthe duodenum.

On abdomi;lal X-ray, the-double bubble sign represents the dilatation of the stomach and
proximal duodenum. This can often be detected prenatally via ultrasound but, if missed, neonates
typically present with bilious vomiting shortly after birth, as the obstruction is usually distal to the
ampulla of Vater.

Causes of double bubble sign are congenital obstruction - duodenal atresia (associated with Down
syndrome), midgut volvulus, and external compression of the duodenum.

The radiological finding obtained on the barium study is a windsock deformity.

257 Sold by @itachibot



Solution to Question 14: L e O
LY s I.-

The above X-ray clearly shows Ihe .presence of: subdlaphragmatlc free gas in the right upper
quadrant. This indicates pneumoperltonq_um

Pneumoperitoneum is the presence of'ﬁree gas withine the peritoneal cavity but outside the viscera.
The most common cause of pneugl-eperltoneum__ is bowel perforation.

* Gastric and posterior duode"ha'l perforatlons are seen in long-standing cases of peptic ulcers.
* Intestinal perforatlons éﬁ'e seen \Nlth-l'gchemla inflammation, diverticula, or obstruction.

¢ Other causes alse, chude latrogenic, penetrating injuries, prolonged mechanical ventilation,
peritoneal dlal_z_s'ls etc. )

Signs of phzumoperitoneu[h:

* Bowel-related signs

* Double wall sign/Rigler's sign/gas-relief sign- Air is seen on both sides of the bowel wall.

« Telltale triangle sign/triangle sign - Triangle of gas formed between three loops of the bowel or
between the abdominal wall and two loops of the bowel.

* Peritoneal ligament-related signs

» Football sign- Air outlines the confines of the peritoneal cavity

¢ Falciform ligament sign- Air outlines the falciform ligament

* Lateral umbilical ligament sign/inverted "V" sign- Air outlines the lateral umbilical ligament
» Urachus sign - Air outlines the urachus

* Right upper quadrant signs

* Cupola sign- Air outlines the median subphrenic space

» Fissure for ligamentum teres sign- Air outlines the ligamentum teres
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 Hepatic edge sign- Cigar-shaped free-air pocket in the subhepatic region. It tracks superomedial
following the contours of the liver

* Lucent liver sign - Reduction of hepatic radiodensity due to accumulation of free gas anterior to
the liver

» Morison's pouch sign / Doge cap sign - Triangular/ crescentic gas lucency bound by the 11th rib

* Periportal free gas sign.

Solution to Question 15: o
5, )
The given radiograph in a patient with pneumoperitoneum depicts Cupola sign ' -
Cupola sign refers to dependent air that rises within the minal ca%'ﬁt?(f&f the supine patient to
accumulate underneath the central tendon of the diaphragm in the midline. It is seen as lucency

overlying the lower thoracic vertebral bodies. The é\ﬁ')erlor bordeﬁ}s-well defined, but the inferior

margin is not. "';-.." | _h 1&_
In the below radiograph, the arrows are pd;}ltlng to thq.,Gup?la sign sepn"i-n the
pneumoperitoneum. e {'x

Signs of pneumoperitoneum:
* Bowel-related signs
* Double-wall sign/Rigler's sign/gas-relief sign

« Telltale triangle sign/triangle sign - A triangle of gas formed between three loops of the bowel or
between the abdominal wall and two loops of the bowel.

* Peritoneal ligament-related signs
* Football sign

» Falciform ligament sign
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» Lateral umbilical ligament sign/inverted "V" sign - Air outlines the lateral umbilical ligament
« Urachus sign - Air outlines the urachus.

* Right upper quadrant signs

* Cupola sign

* Fissure for ligamentum teres sign- Air outlines the ligamentum teres

* Hepatic edge sign - Cigar-shaped free-air pocket in the subhepatic region. It tracks superomedial
following the contours of the liver

e Lucent liver sign - Reduction of hepatic radiodensity due to accumulation of free gas anterior to
the liver

« Morison's pouch sign/Doge cap sign - Triangular/ crescentic gas lucency bound.by the 11th rib
* Periportal free gas sign.
Other options:

Option C: The below image is a supine abdominal¥adiograph-of.a neonate with.a large
pneumoperitoneum. It shows an oval lucency: divided by the-falciform llgament resulting in the
so-called football sign. - 1

Option B: The below image is a supine abdominal radiograph is showing the presence of air in the
bilateral subphrenic spaces and a linear density on the ventral surface of the liver (arrow). This is
known as the falciform ligament sign.
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Option D: The image given below is an abdonu\;;n}l rad10graphq'_$ﬁ’tomng ng]_p'x?_'b sign seen in
pneumoperitoneum. Here both the inner ah&"‘t e outerﬂwel'l's’ of the bo_}.ug__éi:_"a're visible.

Solution to Question 16:

The given X-ray shows air under the diaphragm, indicative of pneumoperitoneum, which is not
caused by acute intestinal obstruction.
Causes of pneumoperitoneum include:

» Bowel perforation: Gastric and posterior duodenal perforations in long-standing cases of peptic
ulcers., ischemic bowel, necrotizing enterocolitis

» Small bowel perforation secondary to trauma or penetrating injuries

* Post-surgery/laparoscopy
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* Causes other than perforation are:

* Chilaiditi syndrome - the intestine is seen between the liver and diaphragm giving a false
impression of free air

¢ Sub-phrenic abscess
* Postoperatively, air may be present in the abdomen for up to 7 days

An intestinal obstruction would show multiple dilated loops on X-ray with possible air-fluid levels.
Only when the obstruction becomes severe and there is a perforation, pneumoperitoneum occurs.

The image given below is an abdominal radiograph showing multiple dilated loops with air-fluid
levels suggestive of intestinal obstruction.

e oy
-‘* -'I_
Solution to dyesfion 17:,‘5:?

The given chest X-ray image depicts Chilaiditi sign, characterized by the anterior interposition of
the colon between the liver and the right hemidiaphragm, which can mimic air under the
diaphragm, leading to pseudo-pneumoperitoneum.

Chilaiditi sign is typically an incidental finding on imaging and is most often asymptomatic.
However, when associated with symptoms such as abdominal pain and distension, it is referred to
as Chilaiditi syndrome.

An erect X-ray showing this sign may mislead clinicians into suspecting pneumoperitoneum,
prompting unnecessary urgent surgical intervention, which is not required. To differentiate
Chilaiditi syndrome from true pneumoperitoneum, a contrast-enhanced CT or a left lateral
decubitus radiograph can be performed. In the left lateral decubitus view, distended colonic loops
with haustral markings will be visible, showing that the air is within the bowel and not in the
peritoneal cavity.

Other conditions with the Chilaiditi sign are curvilinear pulmonary collapse, distended viscus,
omental fat, and apposition of gas-distended bowel loops mimicking the double-wall sign.
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Below is the chest X-ray and CT showing the presence of herniated bowel loops under the
diaphragm.

Other options:

Option A: The CT scan of the abdomen and pelvis shows free intraperitoneal gas which is
suggestive of pneumoperitoneum. The presence of free intra-abdominal gas almost always
indicates perforation of a hollow viscus. Free intraperitoneal gas is also detectable under the
hemidiaphragm on an erect chest X-ray as given below.
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[sHES Under
A phragm

Gas under

diaphragm % ".:'r i
5 ey :
oy g
o

Option B: The existence of extraluminal gas within the mediastinum is referred to as
pneumomediastinum. Gas may originate from the peritoneal cavity, lungs, trachea, central
bronchi, oesophagus, or peritoneal cavity and travel to the neck or abdomen via the mediastinum.
Spinnaker sign (also called angel wing sign) is a radiographic sign seen in neonates with
pneumomediastinum. The pressure from the collected gas displaces the two lobes of the thymic
tissue upward and laterally from its normal position. This results in large, wedge-shaped opacities
on radiograph resembling the spinnaker headsails of a boat. Other signs of pneumomediastinum
are the V sign of Naclerio and continuous diaphragm sign.

Below is a chest X-ray showing spinnaker sign and CT showing the presence of
pneumomediastinum.
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Solution to Question 18:

Among the given options, the left lateral decubitus X-ray of the abdomen is the best view to
visualize the pneumoperitoneum.

As little as 1 mL of free gas can be detected on a plain radiograph. Hence the best views to
visualize pneumoperitoneum:

* Erect chest X-ray - the first, most important and useful view showing air beneath the
diaphragm.

* Left lateral decubitus abdominal image

CT abdomen is the most sensitive imaging technique to detect minimal pneumoperitoneum.
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Solution to Question 19:

The correct sequence to visualize regions in FAST is subxiphoid — right upper quadrant — left
upper quadrant — suprapubic.

Focussed assessment with sonography for trauma (FAST) is a non-invasive investigation that can

be performed rapidly in the emergency room. It helps identify an abnormal collection of fluid or
blood.

FAST is indicated in:
» Haemodynamically unstable patients who had a blunt abdominal trauma

* Patients who sustained penetrating abdominal trauma with no other indications for immediate
laparotomy (signs of hemodynamic instability, peritoneal irritation, peritonealpenetration, and
gunshot wound with transperitoneal trajectory).

Technique: N

* The patient is placed in a supine position.

* With a 3.5-5.0 MHz convex transducer, the following regions’are scanned; " *
* Subxiphoid transverse view is used to ass_eés pericardial effusion and{left lobe liver injuries.

» A longitudinal view of the right upper ‘quadrant.is.used to ass_ess-;:ight liver injuries, right kidney
injury, and Morison's pouch. :

2™

* A longitudinal view of the-eft upper quad.rant is used o assess splenic injury and left kidney
injury. Y '

* Transverse and longitudinal views of the suprapubic region are used to assess Douglas's bladder
and pouch. i A

An "extended FAST oL SEAST" scan: Assess left and right thoracic views, in addition to the FAST
assessed regions, to.Jook for pneumgthorax and hemothorax.

L e

=
—
Right tho rah (‘{sﬂ thorax

) |
— ICardiac \
I . 4 \j L~ eFAST
f .Illll RUQ ; Lua {f ‘“\\.
FAST—| {,'_ _ f‘j e '1
f-| " Pelvis |\
/ -~ \
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Lower Gl Radiology

Question 1:

Identify the investigation from the given image?

o
-'I

a) Single-contrast barium me"al"f(:)‘llow throu
b b

-'-.

.I:_
b) D 1 trast
) Double-contras barm__f'p. enema ﬂ:_;l

c) Double- contrast.Ba'fhm meal _.fq_-l'kj‘w through
d) Single- cef.lt-r'a_é‘t.lbarlum %n__eﬁha
b

Question 2:

You are performing an ultrasound abdomen and notice the below finding. Which of the
following conditions is it associated with?
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1L 333 :-m|
2L 3.10cm

a) Maydel hernia

b) Meckel's diverticulum (O P O\

i = -\.\_. g = il e
c¢) Intussusception b ";'“"- L £ ;:-:"-

B 3 i
d) Midgut volvulus e W,y =
L I-\_ ' E N ':.-‘ll'
3 y _K
-I H-'q- ﬂ-.l ‘
Question 3: ol e
Tt =

An infant was brought to t_-he casualty w1t1’1 an incessant cry, abdominal distension, and a
history of passing bloqd'—»stamed stools Target sign was noted in the right hypochondrium on

125
ultrasonography What would yod“ expect to see in the barium enema study?
u. ot

a) Coiled spmng appearam;e
b) Raspberry thorn appearance
c) Rose thorn appearance

d) Saw tooth appearance
Question 4:

A neonate was brought with bilious vomiting. A barium meal study was done and is shown
below. What is the likely diagnosis?
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a) Midgut volvulus i O "
T N, = 5 N
b) Sigmoid volvulus {ap A b
_ _ o o
c) Jejunal atresia Y 5 T-:“'“"- L4 | __—,:-.
d) Duodenal atresia el P ry
. I'\- ' B = ':.1"
- oy -
'-I -\.-.\- -\..'
A oy
Question 5: r N
it e

Which of the following cpgsﬁtibns is as_§§)(1ii§1’c-ed with the finding given in the CT abdomen?
L0 !

a) Midgut volvulus

b) Colonic atresia
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c¢) Congenital hypertrophic pyloric stenosis

d) Duodenal atresia

Question 6:

Given below is the CT abdomen of a patient who presented with diarrhea. He is most likely to
be suffering from

a) Pseudomembranous céﬁhs ﬂ"‘3|
9 O

b) Crohn’s dlsease.,h} {-._:-"'

c) Ulceratlf. ec'ﬂ'i‘tls ';:,._:-,l_."l-

d) Toxic r?fégacolon e

Question 7:
A 64-year-old man is rushed to the ER with severe abdominal pain, abdominal distension,

and obstipation. His erect X-ray abdomen is as shown. Which of the following is the likely
diagnosis?
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Ty ;
a) Sigmoid volvulus N ') -_.,'-E"' ]

1
N 1 i
b) Colonic diverticulosis __3" ,:‘:_‘x = ___:."'-""
c) Cecal volvulus O ! ';."_'1' T ?-..{h
':I"-. [ '.:" Mt

d) Paralytic ileus ~ P P

e b \

2 5 - 2

2 O
uestion 8: P W2
Q '.._-'-..":" '--'|"'

a) Sigmoid volvulus
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b) Ceacal volvulus
c) Carcinoma colon

d) Intussusception

Question 9:

Identify the artery marked by blue arrow.

a) Superior mesenterie. e_r&:ery y Y
b) Inferior mesentef‘ic--'

c) Celiac ay;tef&l. e
d) Intestinlal artery

Question 10:

A 24-year-old woman presents with chronic bloody diarrhea and abdominal pain. A barium

enema was done and is as shown. What is her likely diagnosis?
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a) Ulcerative colitis
b) Tuberculosis
¢) Crohns disease

d) Sigmoid volvulus

Question 11:

- H.'“*-':" . o N

" L

A young man presented vqt;ﬁ weight 1 ss,"ahd recurrent episodes of non-bloody diarrhea for
the past 6 months. %é'ﬁﬂomen mislaone and is shown below. What is the likely diagnosis?

-.II -

a) Ulcerative colitis
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b) Crohn’s disease
c¢) Tuberculosis

d) Carcinoma caecum

Question 12:

A 30-year-old woman presented with a low-grade fever associated with loss of appetite and
weight loss. A barium meal follow-through was done and is as shown. What is the probable

diagnosis?

oo R
a) Ileocaecal TB*' Y

-4 ¢
b) Colonii?':a‘Iverticulosis .
c) Crohn’s disease

d) Carcinoma caecum

Question 13:

Which of the following signs is seen on barium studies in patients with ileocaecal TB?

a) Fleischner sign
b) Frimann Dahl's sign
c) Diamond sign

d) Target sign
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Question 14:

String sign on radiological imaging is seen in all of the following conditions except?

a) Ileocaecal tuberculosis
b) Hypertrophic pyloric stenosis
c) Crohn’s disease

d) Ulcerative colitis

Question 15: '_%_?5_ 2

A 59-year-old man is being evaluated for a change in bowél habits assgelated with abdominal
discomfort. A barium enema study was done and is’ shown below, What is the likely diagnosis
of this patient? e A . S

=

a) Ileocaecal TB
b) Irritable bowel syndrome
c) Carcinoma colon

d) Sigmoid diverticulosis

Question 16:

A barium enema study of a patient is given below. What is the likely diagnosis?
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a) Colonic diverticulosis

% i 2

b) Crohn's disease f-._g':‘ .,.:'-?'- = ._'::_"'-H"'
c¢) Colonic cancer rh-:-.,j'“:"- .-_,,;.;"'in |__|- E-..{H

d) Ulcerative colitis N e

: ™
'Tl":l {}h:-"" 'E'?,
iz O
Question 17: -E,"-"' H-f::?

A two-day-old neonate mt.gfabdommal‘%h ension and failure to pass meconium underwent a
barium enema study, "-3 own bel@w.. at is the most probable diagnosis?

&Y

| SUPINE
¥ BARIUM ENEMA R

a) Anal atresia
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b) Hirschsprung’s disease
¢) Meconium ileus

d) Toxic megacolon

Question 18:

A newborn presented with severe respiratory distress soon after birth. A chest X-ray was done

and is shown below. What is the most probable diagnosis?

a) Bronchogenic cxﬁ‘%

4
oo
b) Congenital-di hragma%‘&rnia

c) Conger:f'ta cystic adeﬁl;matoid malformation

d) Cystic teratoma

Question No. Correct Option

Answer Key

d

(2 I I~ IO R I O T i ]

QL | D
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6 a
7 a
8 a
9 a
10 a
11 b
12 a
13 a
14 d
15 c )
16 a
17 b
18 b

Detailed Explanations

2™

Solution to Question 1: i

The above radiography used for \{'isua.li.zing the large bowel is a single-contrast barium enema.

Single-contrast studies: Only a positive contrast like barium or gastrografin is used. This study can
be used to evaluate mechanical problems'such as an obstruction or fistula. In suspected
perforation, a single edontrast with a‘water-soluble medium is preferred.

The advantages of single-contrast studies include precise control of barium column, easier
identiﬁcatig.n ‘of filling defects; and suitability for patients unable to swallow gas-forming tablets.

N .
Double-contrast studies: These studies use positive and negative contrast agents to increase the
sensitivity of the examination. In these studies, thick barium coats the lumen, and effervescent
tablets ingested distend the lumen with air.

* Positive contrast: Barium or barium-like agents e.g., gastrografin
* Negative contrast: Air or CO2

The advantages of the double-contrast studies include the "see-through" effect, which provides
enhanced visualization of mucosal details and increased sensitivity for detecting mucosal
irregularities. These studies also allow for better distention and separation of the bowel loops and
also better detection of small mucosal lesions, polyps, and ulcers.

The radiograph given below shows a double-contrast barium enema:
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Solution to Question 2: o e ,-%l.":" y _{.ﬁ-

iy " -\:ﬁ'
The given ultrasound abdomem,'_crl:%picts the tarl?e.'.:'éign sugges];il've of intussusception.
i 5

~,

Intussusception occurs when'a portion_ﬁof*ﬁ:}e bowel is t@_ie"sc'oped into an adjacent segment. The
most common location of intussusception is ileoce 'q:'-z}linically, it presents with cramping
abdominal pain, palpable sausagqmﬂ_lil‘aped abdq;p.in I mass, and passage of red currant jelly stools.

A plain radiograph may sho,.vi"aﬁn{ieniscu_s Q}-g'_ﬁf 1.e. soft tissue mass contrasting the bowel that is
air-filled. The target sig Jf intestinal intussusception, also known as the doughnut sign or bull's
eye sign, is a diagnos ‘?:%eature obsei‘vhé‘!ﬂ on abdominal ultrasound. This appearance is due to
concentric alternating echogenicﬁnh-hwoechogenic bands. The echogenic bands are formed by
the mucosaﬂsnﬂ.'hi'usculari%\aﬁd the hypoechoic bands are formed by the submucosa.

Other ult;é'l‘sound signs ofintussusception include:

* Pseudokidney sign - This is seen in the longitudinal section of the bowel. The edematous bowel
resembles renal parenchyma, and the mesentery, which is dragged into the intussusception,
resembles renal hilum.

* Crescent in a doughnut sign - A hyperechoic semilunar structure caused by mesenteric fat pulled
into the intussceptum.

The below images show USG films depicting the target sign and pseudo-kidney sign respectively.
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1 L 3.44 cm|

Solution to Question 3:

Based on the given clinical scenario and the target sign observed on ultrasonography,
intussusception is the likely diagnosis. A barium enema study in this condition is likely to show a
coiled spring appearance, caused by the barium outlining the lumen of the intussusceptum and
the surrounding intraluminal space.

The images given below are the barium enema study showing a coiled spring appearance.
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Other options:

o
Options B and C: Raspberry thorn appeara;;'ce and rose-ﬂ)orn appeara-nee on barium study are
seen in Crohn's disease. oo : l._‘u {"“»

)
Option D: Saw tooth appearan&ehbn"barlum eﬁn:er;ﬁ is seen 1n_¢:!510n1c diverticulosis.

ﬁL \, N '1'*5"
I, o
i H . -
Solution to Question 4: H‘f’} _1-_;-.

The given clinical scena ';;A""Tong with h'b..-éorkscrew sign seen in the barium meal study, is
suggestive of midgut 1@9

Midgut volvulus 'rq""a."'comphca o'g"bf malrotation of the bowel and may result in proximal bowel
obstructlom%I‘[‘ €an occur a rb age but it is commonly seen in the first few months of life. The
baby pres"é"n s with biliotis\vomiting, abdominal pain, and failure to thrive.

The images given below are barium meal studies showing the following findings:

* A - Tt describes the spiralling of the duodenum and jejunum around the mesenteric vessels,
suggestive of a corkscrew appearance

* B - An incomplete duodenal obstruction and dilation of the first and second portions of the
duodenum are seen.
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(1) _ (b)

| Ty %
1% - %
Solution to Question 5: " -y Sk
LY —\.- F 4.l - "
% = LA :_:x
The given CT abdomen depicts, 4 swirling appearance of the mesentery and superior mesenteric
vein around the superior mesenteric artery*known as the #whirlpool sign or whirl sign, seen in

patients with midgut volvulus. . -."'-'

The whirlpool sign is seen when _q_l-st't'ucture tWIIE’(S 111p-0n itself. It is most commonly described in
the abdomen where the bowel rotates around-its mesentery, with mesenteric vessels creating the
whirls. Whirlpool sign is seen‘in several settings, which include malrotation complicated by
midgut volvulus, caeca-LVB'lvulus, singdjd volvulus, and closed-loop bowel obstruction. It can also
be seen in ovarian Egrs'(-)n. R

- %,

The marked GECT image belew shows the whirlpool sign.
W5 L
g
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Solution to Question 6:

The CT image depicts the accordion sign seen in pseudomembranous colitis.

Clostridium difficle infection (CDI) commonly caused by the disruption of the commensal colonic
microflora, due to prolonged antimicrobial use, especially antibiotics like cephalosporins,
ampicillin, clindamycin, and fluoroquinolones. The more severe form of CDI is known as
pseudomembranous colitis (PMC).

Toxigenic Clostridium difficile produces toxin A (an enterotoxin) and toxin B (a cytotoxin),
damaging the epithelial-cell barrier function and causing diarrhea and pseudomg%hﬁréne
formation, which initially appear as small whitish-yellow plaques and later coalésce to involve the
entire colon wall. The patient also presents with fever, ab inal pain, g_\_n,(_}_leukocytosis.

On CT imaging, accordion sign, also referred to as cgn?é"t‘hﬁa sign, ma_i;'be seen. The terms
accordion or concertina refer to a harmonica like a musical instn{rr‘fent. The t_khickened edematous
bowel resembles the folds of an accordion. The ’Hyperemic-enh'c;'ncing mucogsa stretched over the

thickened submucosal folds produces this s'ip‘fré'érance. T];j_s‘i-s also seen;when the contrast gets
trapped between edematous haustral folds-and pseuI(IiQmembranes q{ﬂle colon.

Accordion sign is typical for pseud(;m:embranous"cblitis but can be*also seen in ischemic colitis,
AIDS-related colitis, and sev§£é. edema frO{IIJ,_cﬁ“rhosis. b

L - E % -
The CT image below depict;'accordior}_ sigh 2%

Solution to Question 7:

The given clinical scenario of a 64-year-old man with severe abdominal pain, abdominal
distension, and obstipation along with the radiograph showing the coffee bean sign is likely to
be sigmoid volvulus.
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It occurs when the sigmoid colon twists on the sigmoid mesocolon.

A sigmoid volvulus can be differentiated from a cecal volvulus by swirl sign, location of the
obstructed loop, and anatomical appendages. The apex of a sigmoid volvulus usually lies high on
the left side. The apex of a caecal volvulus may lie on the right side or extend to the left upper
quadrant. The swirl sign in with sigmoid volvulus is located at the level of the pelvic brim while
the swirl in cecal volvulus is located in the right lower quadrant.

Other options:

Option C: Cecal volvulus is more common in females in the 4th to 5th decade. It is characterized
by ischemia.

.‘:%‘-_."'\. , 'l{:"l.."'
Option D: Paralytic il L";):hccurs secoz‘aélry to neuromuscular failure, leading to the failure of
transmission of peristaltic waves, It ‘mainly occurs following laparotomy. A CT scan is more
accurate for di ntiating funetional from mechanical obstruction. The image given below is an
X-ray of ti&paralytic ileua'. owing gas-filled loops of the intestine with multiple fluid levels.

284 Sold by @itachibot



Differences between the small bowel and large bowel obstruction:

Option B: Colonic diverticula are almost all false diverticula, i.e., mucosa herniating through a
defect in the muscularis layer, typically covered by overlying serosa (where present). The given
barium enema study shows a saw-tooth appearance due to barium-filled outpouchings, suggestive

of colonic diverticulosis.

Solution to Question 8:

.

Valvulae connivente | Present in jejunu | Absent
s m
No of Loops Many Few . H_.Il.-.::f. \
Distribution of loops | Central Peripher g n
1 »

a H_':,__
Haustra Absent Present
Diameter 3-5 cm >5 cm M
Solid feces Absent Present "-:,_'-'_'""

In the given clinical scenario, an elderly man presenting with constipation, along with a barium
enema image showing the "bird of prey" sign, is highly suggestive of sigmoid volvulus.

This radiological sign, observed during the barium enema study, represents smooth tapered
narrowing at the point of torsion of the sigmoid colon, looking like a hooked beak.

Sigmoid volvulus is a cause of large bowel obstruction and occurs when the sigmoid colon twists
on the sigmoid mesocolon. Symptoms include constipation, abdominal bloating, nausea, and/or
vomiting. The onset may be acute or chronic. It occurs more commonly in patients with chronic
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constipation.

X-ray of the abdomen shows a large, dilated loop of the colon, often with a few air-fluid levels.
Specific signs include the coffee bean sign/bent inner tube sign, Frimann-Dahl sign(three dense
lines converge towards the site of obstruction), and the absence of rectal gas. CT may reveal a
large gas-filled loop without haustral markings, forming a closed-loop obstruction.

Solution to Question 9:

The artery marked by the blue arrow is the superior mesenteric artery (SMA), which gives rise to
various branches that supply the small intestines, cecum, ascending, and part of the transverse
colon.

The CT also depicts nutcracker syndrome, a left renal vein éntrapment syfidrome characterized by
extrinsic compression of the left renal vein (marked by'a'red arrow), most commonly between the
abdominal aorta and superior mesenteric artery. This syndrome.is.one of the postulated reasons
for left-sided varicoceles being more commonsthm the right side. .

Solution to Question 10:

The given clinical scenario along with the lead pipe appearance of the colon in the barium study is
suggestive of ulcerative colitis.

Ulcerative colitis is an inflammatory bowel disease resulting in superficial erosions confined to the
mucosa and submucosa of;the colon. It starts from the rectum and extends proximally in a
continuous manner. Clinieal features include abdominal pain, diarrhea (often with blood), rectal
bleeding, tenesmus, ahd passage of mucus.

On barium studies, the lead p_ipé ‘appearance refers to the complete loss of haustral markings in
the affected'section of the,eolon, which appears smooth-walled and cylindrical, resulting from
chronic inflammation.

Solution to Question 11:

The given clinical scenario along with the CT abdomen showing comb sign is suggestive of Crohn's
disease.

The comb sign refers to the hypervascular appearance of the mesentery in active Crohn's disease.
The fibrofatty proliferation and perivascular inflammatory infiltration outline the distended
intestinal arcades. This forms linear densities on the mesenteric side of the affected segments of
the small bowel, which give the appearance of the teeth of a comb.

Solution to Question 12:
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The given clinical scenario along with the barium study findings is suggestive of ileocaecal
tuberculosis. The given image shows dilated proximal ileum, narrowed terminal ileum and
ileocaecal junction, and shrunken caecum.

The ileocaecal junction is the commonest site of tuberculosis in the gastrointestinal tract. Other
sites involved in the abdomen are the liver, spleen, and peritoneum.

Barium meal follow-through study findings in ileocaecal tuberculosis are:
» Dilatation of proximal ileum

» Narrowed terminal ileum (string sign) and ileocaecal junction

* Gooseneck ileus — ileum hanging from pulled up caecum

* The ileocaecal angle becomes obtuse N
» Caecum appears shrunken and pulled up away from the I‘;l-gll_lt iliac fossa ;-

* Conical caecum S ™
b F

1 1 %, ™ e
* Fleischner sign oty P .

IC juncti

Shrunken -—h—?{'h
Caecum 4

| ]
String sign ———»

—-——— Dilated
proximal ileum

Solution to Question 13:

Fleischner sign observed in barium studies of ileocaecal tuberculosis describes a widely gaping,
thickened, patulous ileocaecal valve alongside a narrowed and ulcerated terminal ileum.

Intestinal tuberculosis, caused by Mycobacterium tuberculosis (often secondary to pulmonary
tuberculosis) or by Mycobacterium bovis (as a primary GI infection), most commonly affects the
ileocaecal junction. Symptoms include cough, evening rise in temperature, weight loss, malaise,
abdominal pain with distension, and intermittent diarrhea. On palpation, the abdomen feels
doughy and a mass may be palpated in the right iliac fossa.

The provided single-contrast barium enema image shows narrowing of the terminal ileum with
fine contour irregularities, contracted cecum, and a widely patent ileocecal valve- characteristic of
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ileocaecal tuberculosis.

lleocaecal Tuberculosis

String sign —»

ol ¥ 'f} :
Note: Fleischner sign could also refer to @pmment cet;:tr{?pulmonali’:s'ttery seen in pulmonary
embolism or pulmonary hypertensi

Solution to Question 14:

String sign is not seen in ulcerative colitis.

String sign refers to the thin, string-like appearance of a severely narrowed bowel loop on
radiographic imaging. This narrowing occurs due to spasms, edema, inflammation or ulceration.
It is commonly seen in Crohn’s disease (string sign of Kantor), hypertrophic pyloric stenosis, and
ileocaecal tuberculosis.

Other options:
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Option C: Given below is the barium study showing string sign of Kantor seen in Crohn's disease:

oy

23 KL o P >

o . v = ST <

Option B: Given below are images showing congenital }:@ertrophlc pylor'i't stenosis:
L e Y N

Mushroom

Option A: Given below is a barium enema showing string sign in ileocaecal tuberculosis:
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String sign

—-———— Dilated
proximal ileum

_.'_' L. :
|_:_ = P -|I-'\- "\'

_ e . 00

L -\-;"'1 ' l.. : .‘-\.

The given clinical scenario, aleng with the given.image showing-the 'apple core appearance’ in

b ol .
barium enema, is suggestlyg:(if-carcmoma_‘ep"'lon. %
T

Apple core sign/napkin ring sign desc;l'ii)'es a short.§egri;.ent of irregular circumferential stricture
involving the large bowel. It has ,sﬂho.'{ﬂdered mfa{gins resembling an apple core. The appearance is
classically described on contrast enema studiesiand is almost always due to a stenosing

annular colon carcinoma, 4 " il

Solution to Question 15:

Colon carcinoma typim@}ll-"}f arises in p'_%zt%nts above the age group of 50 years. It arises from the
adenomatous polypsafter a mutétion sequence of adenoma-carcinoma influenced by
environmeptal factors. Most edlon cancers occur in the left colon. The clinical features of colon
carcinoméainclude a changré in bowel habits or rectal bleeding in cases of left-sided colon tumors
and iron deficiency anemia or a mass in proximal lesions of the colon.

Colonoscopy is the investigation of choice in suspected colorectal carcinoma. Double-contrast
barium enema shows a constant irregular filling defect known as the apple core appearance.
Computed tomography (CT) virtual colonoscopy has replaced barium enema as it is highly
sensitive. Spiral CT of the chest, abdomen and pelvis is now the standard means for staging colon
cancer.

The image below shows the apple-core sign:
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. . oo i
Solution to Question 16: - Nt h .:,j'
" L% ¢
The given barium enema stud ig"'showing a saw, tooth appearance suggestive of colonic
diverticulosis. Both single__ami' double-contrast barium enémas are able to demonstrate diverticula
% i

as barium-filled outpouchings. Pt vy

Colonic diverticula are almost all false divertic 1{61 mucosa herniating through a defect in the
muscularis and covered by overlying serosa (,w'here present). This herniation typically occurs
where nutrient arteries enter-the colon, ai_id':ti'lerefore, are more common on the mesenteric side
of the colon. Colonic d-hi‘ehicula are_n_‘_rhd's.t common in the sigmoid colon and, to a lesser extent, in
the descending C_(')LO_"I}.H :.___- -

Given below is ihé' barium enema study of colonic diverticulosis, the arrows are pointing to the
barium-ﬁl’l-cll!'tl ou'tpouchingfsuggestive of diverticula.
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Solution to Question 17:

The given clinical scenario and the barium enema showing a dilated right colon, with a transition
zone in the mid-descending colon, are together suggestive of Hirschsprung disease.

The most important sign on barium enema is a sudden change of calibre from the narrow
aganglionic segment and dilated proximal bowel.

Hirschsprung disease is characterized by aganglionosis (absence of ganglion cells) in the distal
colon and rectum. This may occur due to the failure of neuroblasts in neural crest cells to migrate
into bowel segments or the degeneration of already migrated neuroblasts. He1;_10e¢fﬁrictional
obstruction develops as a result of a spasm in the denervated colon. e

Clinical features typically include failure to pass mecomug:»mthln the fl{-sl’t-48 hours of life,
abdominal distension, vomiting, and constipation. Hu;Schsprung disease may present with
enterocolitis, a severe complication that can be life 't-hreatenmg There is a notable association
between Hirschsprung disease and Down's syndf‘ome e L

= . o
Water-soluble contrast enema is the 1n1t1al ihvestigation and diagnostic'test of choice. It shows a
narrow aganglionic segment, a conical transition zong; and a dllateg proximal bowel. Rectal

biopsy is the gold standard 1nvest1ga-tion b o
The image below shows dllate'd ganghoml(_:‘*dhd contracted"étganghomc segments in Hirschsprung
disease: - o

Ganglionic
Segment
(Relaxed)

Aganglionic
Segment
(Contracted)

Solution to Question 18:

A newborn presenting with respiratory distress shortly after birth, along with the chest X-ray
showing bowel loops in the thoracic cavity, is suggestive of congenital diaphragmatic hernia
(CDH).
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Normally, the pleuroperitoneal cavities separate by 8-10 weeks of gestation. CDH is due to a
failure to close the pleuroperitoneal canal in the developing fetus. This malformation allows the
abdominal organs to push into the chest cavity, impairing lung development and function. The
most common type of CDH is a Bochdalek hernia, which usually involves the left side. Mortality is
predominantly due to the development of pulmonary hypoplasia.

Chest X-ray findings in congenital diaphragmatic hernia include:
 Bowel loops in the thorax
* Indistinct diaphragm with opacification of part of or all the hemithorax (typically left-sided)

* Deviation of lines such as the endotracheal tube, nasogastric tube, umbilical arterial and venous
catheters. 2

5
Given below is the chest radiograph of Bochdalek hernia. 'E::j

4O D
Given bela:\:!hk._is the chest radiograph of Morgagni hernia.

293 Sold by @itachibot



Note: Bag and mask ventilation is to be avoided in the management of this baby. Bag and mask
ventilation may increase abdominal distension and limit the expansion of the hypoplastic lungs.
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Hepatobiliary and Pancreatic Radiology

Question 1:

The CT abdomen of a patient presenting with abdominal pain and vomiting is shown below.
What is the probable diagnosis?

a) Cholelithiasis =.__"' x - J
b) Acute cholecystitis ' .
C) Gallbladder_tj:_a.rc-inoma A

d) Gallbladder abscess * J_

Question 2:
A middle-aged woman with chronic alcoholism presented with severe right-sided upper

abdominal pain. On examination, her SOFA score was 3. An abdominal CT was done which is
shown below. What is the probable diagnosis?
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a) Calculous cholecystitis O o _-.. '
b) Acute pancreatitis 7 L 5
c) Choledocholithiasis Wy Lt :

d) Emphysematous cholecystitis b N,y

Question 3: k=il

USG in a 47-year-old wo_mﬁa_-f-i showed the wall-echo-shadow sign. What is the most probable
diagnosis? . O

a) Acute cholecystitis it
o [

b) Chronic ‘eholecystitis ™

c) GB adenomyomatosis

d) GB cancer

Question 4:

Abdominal USG in a patient with pruritic jaundice revealed the double-barrel sign. What is
the most probable diagnosis?

a) Cystic duct obstruction

b) CBD obstruction

c) Acute cholecystitis

d) Gall bladder cancer
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Question 5:

The given finding on MRCP is characteristic of:

a) Bile duct stone % {

b) Pancreatic duct stone -

c) Stricture £ . s

d) Worm in biliary tre‘f?'-..- ' oy
OV A

) o

Question 6:%*

A neonate was admitted to the NICU with persistent jaundice. A USG abdomen was done and
is shown below. What is the probable diagnosis?
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a) Galactosemia e e %
b) Biliary atresia 4 % o
c) Hemangioma g ™ L.

d) Caroli's disease

Question 7: vl e

Abdominal USG in a 50-year-old male with right upper quadrant abdominal pain revealed the
comet tail sign. What is"the most probable diagnosis?

a) Acute cholecystitis ;

b) Chronic 'zholecystitis “

c) Gall bladder adenomyomatosis

d) Cholelithiasis

Question 8:

An erect abdomen X-ray of a patient presenting with an acute abdomen is given below. What
is the probable diagnosis?
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"
a) Acute pancreatitis .,,":;.:E?& - :_'j"" ﬁt"‘
b) Large bowel obstruction @ ...:'-'-:"'-11 ":;":".
c) Sigmoid volvulus 1__":,]‘-5,. !..;L'"-'._"‘J:"| i ‘E-..{H
d) Diverticulitis &"}“ e &
E oM o

Question 9: 'E'*I-r"' H‘,;E‘_

) >
A patient with chronic al@@{blism preseiga with nausea, vomiting, and abdominal pain. His
lab reports showed e\lﬁv'ghd serum a_ﬁ!yl se and lipase levels. Which of the following signs is

unlikely to be Sefpl he radic&g‘ of this patient?
a) Colon c"%ln?‘off sign ‘-«'.'IP

b) Sentinel loop sign
c) Preserved renal halo sign

d) Grey Turner sign

Question 10:

What is the investigation of choice to assess the prognosis of patients with acute pancreatitis?

a) MRCP
b) ERCP
c) CECT
d) EUS
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Question 11:

MRCP of a patient being evaluated for anorexia and jaundice is given below. What is the
probable diagnosis?

. . L W
a) Pancreatic head carcinoma o %

e
b) Chronic cholecystitis %" r
(5~ QOE
¢) CBD stone "‘:;-'} b
. . oy
d) Sclerosing ch.o_l;ggg?ﬁs o
W

b ™ -1:"'
"'t". ! H:::"'
Question 12:

A 54-year-old man presents with abdominal pain, anorexia, and weight loss. A barium study
was performed and is as shown. What is the probable diagnosis?
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a) Carcinoma head of pancreas
b) Crohn's disease
¢) Malignant duodenal ulcer

d) Carcinoma of pylorus IS-.,_ !

!j

Question 13:

Which of the following coq'_!Ii{ions is a g;'ted with a spongy appearance with sunburst
calcification on the Q\'SAQlomen? «_'_2'"

a) Pancreaﬁ::.ﬂqgocarcin%ﬁ
b) Mucinc?ﬁs cystadenoci‘}cinoma
¢) Adenosquamous carcinoma

d) Serous cystadenoma of pancreas
Question 14:

A 10-year old boy presented with jaundice and right upper abdominal pain. An abdominal CT
was done and is as shown. What is the probable diagnosis?
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[
- i b 1."\.\_ " -‘.
a) Hepatoma L e B . [
kOl — P
b) Hemangioma L™ o
c) Caroli's disease LY -_"3- LA :_:_:-.
i - i 1
d) Hydatid cyst —~ R, i a ",
-_I.h H - ' -l.
I-\.-.\' .\._l J
Question 15; e e
ol T |

]

The following scan is of a Xvs:uﬁg woman on oral contraceptives. The most likely diagnosis is:
o oy |

a) Hepatocellular carcinoma

b) Metastatic infiltrates

302 Sold by @itachibot



c) Hepatic adenoma

d) Hemangioma

Question 16:

Which of the following signs is unlikely to be seen in the radiograph of a patient suspected to
have splenic rupture?
a) Obliteration of splenic outline
b) Loss of psoas shadow n, ey
c) Elevation of left hemidiaphragm "

d) Kehr's sign

1 a

2 d

3 b

4 b

9 _h:.‘.: 5 d
h 6 b

ks 7 c
8 a

9 d

10 c

11 a

12 a

13 d

14 c

15 c

16 d

Detailed Explanations
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Solution to Question 1:

A patient presenting with abdominal pain and vomiting, with CT showing a Mercedes-Benz sign,
is characteristic of cholelithiasis.

Mercedes—Benz sign (triradiate sign), is seen when a gallstone contains central radiolucent gas.
The fissures may be tri-radiate or bi-radiate (seagull sign). These fissures appear dark on CT or
radiographs, giving the sign its characteristic appearance.

Gallbladder stones or cholelithiasis are the most common condition affecting the gallbladder.
They are often discovered incidentally and typically remain asymptomatic. However, they become
symptomatic when the stones obstruct the cystic duct. In such cases, patients may experience dull
or colicky right upper quadrant or epigastric pain radiating to the back, along w1th symptoms like
nausea and vomiting. Ny

T

Only about 10% of gallstones are radiopaque. Ultrasonography (USG) is thie most accurate initial
imaging modality of choice for the diagnosis of gallbladder stones. Thege Stones appear as
echogenic foci producing acoustic shadows. The sensitivity of USG for gallstones is &gt;95%.

.

The CT image below depicts the Mercedes-BenzSign: ) y

The image below shows ultrasonography of the gall bladder.
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Abdominal wa_l

Pericholecystic fat |

Gallbladder wall —==—

Sludge ——>

Gallstones#-—i

Acoustic : ——— .
shadowing—————=

Solution to Question 2: = .y O
=, e L I.- ..

The given clinical scenario along with the CT showing gas w1th.1n the wall of the gallbladder is
suggestive of emphysematous cholecystltls 1

Emphysematous cholecystltls is a rare form of acute cholecystltls where gallbladder wall necrosis
causes gas formation intramurally‘er 'intralummally

This condition occurs most fr'éq'lfently in elde'r'ly males or patients with diabetes. Secondary
infection of the gallbladde.f' wall with gas- “forming organisms such as Clostridium welchii/ C.
perfringens leads to emphysematous eholecystitis, and aerobes such as Escherichia coli may also
be isolated. Patierttsipresent with right upper quadrant pain, nausea, vomiting, and low-grade

fever. Crepitus is present on phiysical examination.
i

On imaging, the air is seen in the gallbladder wall and/or biliary ducts, in the absence of abnormal
communication with the gastrointestinal tract is seen.

Emphysematous cholecystitis has a high mortality rate due to the development of gangrene,
perforation, and other complications. Hence, emergency cholecystectomy is indicated for the
management of these patients.
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"'-Z‘*'“ i —-"i' 3
The given image shows a postoperative spec‘\"m:a‘of an emphx%matous ga]}b:tfhdder along with an

X-ray showing air in the gallbladder wall-" H“'u o

Solution to Question 3:
The wall-echo-shadow sign (WES) is seen in chronic cholecystitis with cholelithiasis. This USG
finding is seen within the gallbladder fossa and describes the following:
* A curvilinear hyperechogenic line representing the gallbladder wall
* A thin hypoechoic space representing a small amount of bile
* A curvilinear hyperechogenic line representing the near-surface of gallstone

* Acoustic shadowing distal to the surface of the gallstone
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The below image depicts the WES sign.

Wall
- e
Echof--

—

~ Shadow

Solution to Question 4:

Double-barrel sign is seen‘in, CBD obstructlon It causes dllatatlon of CBD with increased lumen
size which becomes comparable to the' portal vein, Thls gives the appearance of a double-barrel.

The image given below shows CBD Stone causmg obstruction and dilatation of CBD — double
barrel sign. }

Common
bile duct %S

Portal vein

Solution to Question 5:
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The given MRCP shows linear filling defect characteristic of worm in the biliary tree. One of the
commonly found worms in the biliary tree is Ascaris.

The worm may also be seen as parallel filling defects - railway track sign.

Cesil ef wrerm in !
ol Blmciciar

Solution to Question 6: E O e

The clinical scenario along w1th the 1trlangular c’o"rd sign on the USG is suggestive of biliary atresia.

The triangular cord sign rqpresents the fl.br.ous ductal remnant of the extrahepatic bile duct in
biliary atresia. It is usually seen as an-echogenicity along the anterior wall of the right portal
vein. In the above ir.x_la'gé, the arrow represents the fibrous atretic plate at the porta hepatis.

%,
Biliary atresia fitay also be termed as noncystic obliterative cholangiopathy. It is a disease of the
intra and ‘eXtrahepatic bilgj: ducts of unknown etiology.

The classification of biliar}; atresia with the regions involved is as follows:
Type I - Common bile duct

Type IIa - Common hepatic duct

Type IIb - Common bile duct, hepatic duct, cystic duct.

Type III (most common type) - Common bile duct, hepatic duct, cystic duct; no anastomosable
ducts at porta hepatis.

Clinical features include persistent jaundice, clay-colored stools, and hepatomegaly. Untreated
newborns will show signs of liver cirrhosis and failure (ascites, portal hypertension, and failure to
thrive).

Laboratory evaluation will show elevated levels of direct and indirect bilirubin, alkaline
phosphatase, and gamma-glutamyl transpeptidase. Ultrasound will show hypoplastic or absent
gallbladder and the triangular cord sign. The definitive diagnosis is by intraoperative
cholangiography. Preoperative percutaneous transhepatic cholecystocholangiography combined
with liver biopsy in cholestatic infants has a sensitivity of 100% and a specificity of 93% for
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diagnosing biliary atresia.

Solution to Question 7:

The given clinical scenario and comet-tail sign on USG is seen in adenomyomatosis of the
gallbladder.

Adenomyomatous hyperplasia of the gall bladder is also known as cholecystitis glandularis
proliferans. It is characterized by gall bladder wall thickening due to epithelial and smooth muscle
hyperplasia along with cystic epithelial invagination into the wall, referred to as
Rokitansky-Aschoff sinuses. The most common location is in the fundus of thQ_galli.T)lédder and
the sinuses often contain stones. e

On USG, the characteristic findings are a thickened gallbl-adder wall showmg brlght echoes arising
from the cystic spaces with ‘comet-tail’ ring-down arte:f'ac'ts as seen in the i image below. The
comet-tail artefact is caused by the cholesterol crystals trapped WTth'ln the Rokltansky -Aschoft
sinuses, causing reverberation (large number of feflected waveg) L

Solution to Question 8:

The given erect X-ray abdomen in a patient with acute abdomen, showing a colon cut-off sign,
suggests acute pancreatitis.

The colon cut-off sign refers to the abrupt termination of the gas filling of the colon on the left
side. The inflammation of acute pancreatitis may extend to the phrenicocolic ligament via the
transverse mesocolon, causing a functional spasm of the splenic flexure, resulting in the colon
cut-off sign. Though originally described in abdominal radiographs, this sign has also been
demonstrated in contrast enema and computed tomography.

Acute pancreatitis is a condition characterized by inflammatory damage to the pancreas,
presenting clinically with epigastric pain radiating to the back, which is relieved by bending
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forward, nausea, and vomiting. Some may also present with signs of bleeding into the fascial
planes, such as Cullen’s sign, Grey Turner’s sign, Fox sign, and Bryant'’s sign (discolouration of the
scrotum).

Radiological signs in acute pancreatitis include colon cut-off sign, preserved renal halo sign, and
sentinel loop sign (upper abdomen).

Solution to Question 9:

The given clinical scenario with elevated serum amylase and lipase suggests acute pancreatitis.
Grey Turner’s sign, seen in this condition, is a clinical sign, not a radiological finding,
characterized by flank discolouration due to retroperitoneal haemorrhage.

Acute hemorrhagic pancreatitis can present clinically with eértain named Signs like Cullen’s sign,
Grey Turner’s sign, Fox sign, and Bryant’s sign (discolguration of the!s¢rotum).

Radiological signs in acute pancreatitis include eolon cut-off sigft; preserved xenal halo sign, and
sentinel loop sign (upper abdomen). ' g

Note: The sentinel loop sign may aid in localizing the source of inflammation. For example, the
sentinel loop sign in the right lower qitadrant may+be-due to appendicitis.

Solution to Question 10:

LY

The investigation of choice to"assess prognosis+in patients with acute pancreatitis is CECT. It is
used to calculate the modified CT severity.index.

Plain erect chest x-ray-and abdominal*radiographs are not diagnostic of acute pancreatitis and can
only be used to rule-out certain differentials. Contrast-enhanced computed tomography (CECT) is
the imaging investigation of«choice, but may not always be needed. Various scoring systems are
used to grade the severitylof acute pancreatitis based on blood investigations and radiographic
findings.

The optimal time for the performance of contrast-enhanced CT imaging in cases of acute
pancreatitis is more than 72 hours from the onset of symptoms. In the first 72 hours, CT may
underestimate the extent of necrosis. CT scan in pancreatitis is indicated in patients with severe
acute pancreatitis, organ failure, sepsis, and patients with clinical deterioration despite the
treatment.

Below is a CT image showing an inflamed pancreas with peripancreatic inflammatory fat
stranding:
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The most sensitive investigation for chronic pancreatitis is EUS (endoscopic ultrasound). Chronic
pancreatitis is associated with a chain of lakes appearance- dilated main duct with clubbing and
dilatation of the side branches.

The image below shows chain of lakes appearance on MRI:
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Solution to Question 11: P, "y { %
¥ -- N L l_ --h.
The given image shows a double duct sign and:dilatation of panereatic duct side branches
(arrows), suggesting pancreatlc head carcinoma. >

The double duct sign refers to the presence of 51mu1taneous dilatation of the common bile duct
and pancreatic ducts. Being an anatomical s1gn rt can be seen on all modalities that can visualize
the region, including MRI, CT;ultrasound, MRCP and ERCP.

Causes of the double duct sign are: _
« Carcinoma of the head of the pancré'%ls and ampullary tumors.

* Occasionally an iﬁlpacted gal_l-.st.one in the distal duct, with associated edema, can also result in
obstruction‘of the pancreal_tic duct leading to double duct appearance.

Note: A double-barrel sign in USG is seen in CBD obstruction.

Solution to Question 12:

The given clinical scenario along with the barium study showing an enlarged duodenal loop with
'reversed 3 sign' of Frostberg is suggestive of carcinoma head of the pancreas.

Pancreatic ductal adenocarcinomas arise most commonly in the head of the gland. Pancreatic
carcinoma presents with varied symptoms, commonly including weight loss and anorexia, which
may or may not be accompanied by abdominal pain. Tumours in the pancreatic head often cause
early bile duct obstruction, leading to jaundice.

Frostberg's inverted 3 sign is a sign seen on a barium examination. There is effacement and
distortion of the mucosal pattern on the medial wall of the second part of the duodenum due to
focal mass and local edema. It is associated with carcinoma of the head of the pancreas, duodenal
carcinoma and pancreatitis (widening of the C loop of the duodenum).
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Antral pad sign may also be seen in barium studies in patients with carcinoma head of the
pancreas. Percutaneous transhepatic cholangiogram shows a characteristic 'gloved finger'
obstruction of the intrapancreatic common bile duct, which is pathognomonic for carcinoma of
the pancreatic head.

The image of a barium meal showing an inverted 3 sign is given below.

Solution to Question 13:

s o . .
The spongy appearance,@h central su B'}st calcification on the CT abdomen is seen in serous

cystadenoma of the p@creas. “*-_:-."

CT findings of @p% cystaden,,cl_) a of the pancreas:
T

. Typically..hlﬂem(}nstrates ‘;hlticystic, lobulated mass in the pancreatic head sometimes
described as a 'bunch of grapes'.

* A characteristic enhancing central scar may be present which can show associated stellate
calcification (present in ~20% of cases)

The images given below are the CT abdomen showing sunburst calcification suggestive of serous
cystadenoma of the pancreas.
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Solution to Question 14:

The given clinical scenario and the CT showing a central dot sign suggest Caroli's disease.

The central dot sign of Caroli’s disease is a central enhancing fibrovascular bundle containing a
portal vein surrounded by a focally dilated intrahepatic bile duct cyst. The arrows in the image
below point to the central dot sign.
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Caroli disease is a congenital disorder comprlsln"g‘ of multifocal cystlc dllata’adn of segmental
intrahepatic bile ducts. It is also classified-a$s a type V choledochal cyst,-aecording to Todani
classification. They present with a tnafi_-,. of jaundlce a,palpable upp_f-}.r quadrant mass, and

abdominal pain. -.- ) k& '-. )

Magnetic Resonance Imagmg—(MRI/MRCP._)I is'the 1nvest1ga.1;10n of choice, revealing the anatomy of
the ducts. CT delineates the-extent of the'intra- or extra_hepatlc dilatation. ERCP defines the distal
biliary tree. CT findings in Caroli dlseése are charaeterised by multiple hypodense rounded areas
that are inseparable from the dila;cled' Tntrahepa}t'.i:c bile ducts and central dot sign.

Given below is the MRI abdc Then of Caroli'§disease.

Solution to Question 15:
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The image given is of hepatic adenoma. It is the most frequent hepatic tumour in young women
on oral contraceptive pills.

Hepatic adenomas, also referred to as hepatocellular adenomas, are benign liver tumours. They
are well-defined vascular lesions, which are generally solitary. They are almost always seen in
women between the age of 25 and 50 years and are associated with the use of the oral
contraceptive pill.

On CT, uncomplicated adenomas are usually homogeneous, with a well-defined margin. They
enhance markedly and uniformly during the arterial phase and then merge with the surrounding
liver during the portal phase.

Hepatic adenoma on the CT scan is shown below.

Other options: _*.* £

Option D; -_Qri'é(;ntrast-en};l_aﬁt'éd CT scan, hemangiomas show asymmetrical, nodular peripheral
enhancemént that is isodense with large vessels and progressive centripetal enhancement. Liver
hemangioma on CT scan is shown below.
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Option B: Most metastatic deposits appear as-aré'as of low attenuatlon on unenhanced CT and
portal-phase CT. Hypervascular tumourssare ‘often visible, as- low-attenuahbn lesions on
unenhanced images and may enhance transiently in thie arterial phase, some becoming invisible in
the portal phase. Metastatic 1nﬁltr"&tes the liver in the portalI pf_}a%e on CT scan are shown
below. . ' I

Option A: Hepatocellular carcinoma (HCC) typically shows a decreased signal on T1-weighted
images and a moderately increased signal on T2-weighted images, with internal heterogenecity.
MRI is regarded as the most sensitive imaging modality for detecting HCC. Given below is the
MRI image of HCC:
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Solution to Question 16: o o o
e » b o

Kehr's sign is a clinical findingq,,§een in splenic rupture and not.__"a radiographic finding.

Kehr's sign refers to referreé; pain in th'.e ﬁs‘of the left _sl_‘rol:c-l‘l'aer when firm pressure is applied over
the left upper quadrant. This is commonly due to diaphragmatic irritation resulting from blood
accumulation beneath the left dinm in cases of suspected splenic rupture. It is also elicited
by raising the left leg. W ol

£ P
The spleen is the visceral«q":rg"én most corﬁrﬁgnly injured in blunt trauma abdomen. Severely ill
patients may present @t-'ﬁ' hypovolerf}i_a"shock manifesting as tachycardia, hypotension, and
pallor. A splenic.rtipture may nof always be clinically apparent and spontaneous splenic rupture
or pathologicatg‘ubture cara.gci!ur after minor trauma or insignificant events.

Signs of splenic rupture 6n plain X-ray are obliteration of splenic outline, loss of psoas shadow,
elevation of left hemidiaphragm and fracture of lower ribs on left side. The investigation of choice
in blunt trauma abdomen is CECT. Splenic lacerations are linear low-attenuation parenchymal
defects and are almost always associated with haemoperitoneum.

The image below is a CT abdomen showing splenic laceration and hematoma.
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Nephroradiology

Question 1:

The given IVP picture is seen in patients with which of the following?

a) Horseshoe kidne .
) Y f.::h O

b) Medullary sponge hd@;& I"hl

c) Duplicated collqﬁi;l?system {?:"-."'

d) Retrocayal @er o
X O

Question 2:

During intravenous pyelography of a patient, the left kidney could not be visualized. What
condition is this suggestive of?

a) Duplicated collecting system
b) Polycystic kidney disease

¢) Multicystic dysplastic kidney
d) Renal hypoplasia

Question 3:
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During the evaluation of a patient with recurrent UTIs, the following urographic finding was
observed. What is the likely diagnosis?

a) Horseshoe kidney L el ks P
b) Medullary sponge kidney "~ o "
c) Duplicated collecting syst-ér-n =Y > .

d) Retrocaval ureter

Question 4: i M

Which of the fﬁ)lldw'ving is not-an*IVP finding in patients with renal papillary necrosis?

L )
a) Lobster claw sign ]

b) Forniceal excavation
c) Signet ring
d) Ball and socket sign

Question 5:

A diabetic patient presents with acute onset fever and dysuria. Urinalysis reveals plenty of
leukocytes with glycosuria. A CT scan of the abdomen is performed, as shown below. What is

the most likely diagnosis?
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PLAIN ABD
W3S0:L40 87 CT Abdomen - Pelvis
oy g ; 5 oy )
a) Acute pyelonephritis o L 0 [
b) Emphysematous pyelonephritis ¥ i o "
c) Perinephric abscess L _'-"'h Lol et . :_;_:-
d) Renal abscess N i -
ot % -
-_l X n ._'l-
Question 6: i &
_\1—\.\_ u b

The CT nephrogram of a_-p_e-]-}iél‘lt with loin‘pain is given below. All of the following can be
included in the differential diagnoses:except:

%

a) Acute pyelonephritis
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b) Autosomal recessive polycystic kidney disease
c) Autosomal dominant polycystic kidney disease

d) Acute renal vein thrombosis

Question 7:

A patient is undergoing a nephrogram. Two minutes after administering the contrast, both
kidneys are visualized. After 10 minutes of contrast administration, only the left kidney is
visualized. What is the likely diagnosis? C
a) Acute ureteric obstruction

b) Hydronephrosis O

c) Acute complete arterial obstruction -

d) Polycystic kidney disease "

Question 8:

What is the earliest radiographic finding in-patients with genitourinary tuberculosis?

a) Moth eaten calyces v 3 -
b) Golf ball on tee sign : -
c) Lobster claw sign = * ]
d) Ring sign ;

™

Question 9:

A 59-year-old man was referred for abdominal pain and sterile pyuria. He was diagnosed with
tuberculosis 10 years ago but was non-adherent to treatment. What is the most sensitive
imaging modality for his current presentation?

a) CT intravenous pyelogram

b) Bladder ultrasound

¢) Non contrast CT

d) MRI

Question 10:
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A 29-year-old man presented with bilateral vague loin discomfort. Plain X-ray KUB was done.
All of the following can cause this finding except:

a) Distal renal tubular acidosis 1__":,."-5,. !-.;,_-''---.'Ij'.lm L
e

b) Medullary sponge kidney '5"-._ : 1'1.,."':"‘.-_} -.::_"-.L'I

c¢) Sarcoidosis = {}t"" '-E:F:‘

d) Alport’s syndrome -_-,e" "?.'{}

o
R
Question 11: Q""} -ﬂ..:"-".
ﬂ:i.
W
The renal angi&g-ﬂq%ic pict\ﬁe\}f a patient is given below. What is the likely diagnosis?
N S B

I
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a) Fibromuscular dysplasia
b) Renal artery thrombosis
c) Hypertensive nephrosclerosis

d) Renal artery aneurysm

Question 12:

The following appearance after injecting contrast is a feature of which of the following
conditions?

Y-

a) Tuberculosis - -t
.,

b) Schistosomiasis %

c) Neurogenic bladder

d) Bladder granuloma

Question 13:

A 45-year-old man with lower urinary tract symptoms underwent a CT-KUB as shown below,
but was lost to follow-up. Two months later, he returned with worsening symptoms, and
repeat imaging revealed a densely calcified bladder resembling a fetal skull. What is the likely
diagnosis?
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a) Tuberculosis O S LY
b) Schistosomiasis e LN i
c) Neurogenic bladder el L r

d) Bladder carcinoma e e,

Question 14 k=il

The cystographic evalua’giqnf‘& a woman with recurrent urinary tract infection is given below.
What is the likely diagnosis? a

"-J_
i
5

a) Thimble bladder

326 Sold by @itachibot



b) Neurogenic bladder
c¢) Bladder carcinoma

d) Schistosomiasis

Question 15:

In a patient with the following cystogram finding, which of the following would you not
suspect?

a) Neurogenic blaqu{";' {:.j:-
b) Pelvic a sce&sl" {..'-.}

c) Pelvic l?i')omatosm "I'I'l.

d) Pelvic hematoma

Question 16:
A child with recurrent UTIs is suspected to have a congenital renal anomaly. The following

picture is seen on IV urography. Based on these findings, which of the following would you
suspect?
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a) Retrocaval ureter WL 2

.:h"‘\-\. —J.\_ .-,'::'.-.
b) Vesicoureteric reflux ot 1::*- ___:."-
¢) Medullary sponge kidney _;_:"':' =-.___';- ) Ky L

i k.
d) Multicystic dysplastic kldr.}__é?‘ Ta_':"‘ o o
- oy Z
pol Wy
uestion 17: e &
Q . N\
,_'-"1.

4 s
A 2-year-old girl was refen@{i for evalyation of recurrent urinary tract infections. She suffered
4 episodes over the p;gs@ months aiﬁl'had been hospitalized twice. An ultrasound revealed
bilateral hydronephrosis with d-ilé"-tlé"tion of ureters. What is the investigation of choice in this

child? - i
N >
a) VCUG
b) Tc DTPA scan
¢) MAGS3 scan

d) Tc DMSA scan

Question 18:

The following spot film was taken while performing a voiding cystourethrogram for a
2-year-old girl. Which of the following investigations will be useful for the evaluation of renal
scarring in this patient?
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a) Tc 9om DMSA
b) Tc 9om DTPA
c) Tc 9om MAGS3

d) Tc 99m pertechnetate ..}
|

. e
Question 19: '1"—'1 &

9 W E
A neonate is being evaluat(giL for urinag&e{bﬁ-‘flormalities. Ultrasonography reveals the following
finding. What is the_.l%éil_é' diagno%&?i“

v \
u rethr‘i‘ --'>3

a) Vesicoureteric reflux
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b) Posterior urethral valve
c) Ureterocele

d) Retrocaval ureter

Question 20:

What is the investigation of choice for evaluating posterior urethral valves in a newborn
male?

a) MCU ok,

b) Tc-DTPA scan

c) USG ;. & C

d) DMSA scan

Question 21: L. T M 4 L %
. N -\._

A 48-year-old woman underwent rétrograde- ureterography as part of an evaluation for
intermittent loin pain and dysuria. The'following finding is seen. What is the likely diagnosis?

a) Ureteric calculi
b) Tuberculosis of ureter
c) Transitional cell cancer of ureter

d) Hydroureter
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Question 22:

A 45-year-old woman comes to the emergency department with severe back pain, vomiting,
and hypotension. CT findings are given below. What is the diagnosis?

a) Renal cyst . 5} ) .
b) Renal cell carcinoma - _-_' " 7
c) Para pelvic cyst o e . h
d) Renal angiomyolipomgh-'. - .

0 ol

Question 23: =4’ P

L-:.H i J.-
The contrast-enhanced CT abdomen of a 50-year-old woman shows the following finding.
Which of the following classifications would you use to assess the severity of this condition?
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a) Jackson staging o M

b) Bosniak classification - o W
c¢) Durie-Salmon staging T e ey
d) Todani classification oy e e
-_| - I K 4 . -ll:. 0
Question 24: e e
g i b

A 17-year-old boy is brough{ to the ER with left sided scrotal pain and nausea. It developed
suddenly 30 minutes age 'wh11e playing football. On examination, the left scrotum is reddish
with mild tenderness and the testis is in horizontal lie. What is the investigation of choice?

= B - 'h
a) Non cofttiast CT )
b) Doppler
c) MRI
d) CECT
Question 25:

A 62-year-old man is being evaluated for new-onset bilateral pedal edema. He had been
diagnosed with left-sided renal cell carcinoma 2 months ago but had declined surgery. What
is the investigation of choice to evaluate his current complaints?

a) Intravenous Urography

b) Magnetic Resonance Imaging

c) Contrast-enhanced CT
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d) Positron Emission Tomography

Question 26:

A 34-year-old man comes to the emergency department with complaints of severe,
right-sided, colicky flank pain that radiates to his groin. He has a history of recurrent kidney
stones. What is the investigation of choice?

a) USG
b) Non contrast CT e
c) Contrast enhanced CT

d) Plain X-ray KUB e

Question 27:

The IVP of a patient with persistentiflank pain is,given below. Wf_l-at is the likely diagnosis?

a) Retrocaval ureter

b) Retroperitoneal fibrosis

c) Medullary sponge kidney

d) Multicystic dysplastic kidney

Question 28:
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The following appearance in IVP is caused by:

a) Horse shoe kidney LN {"?"
<2 IR A
b) Ureterocoele ._5__:"-., LR
L oy
¢) Bladder tumour . s
. _":' A @
d) Posterior urethral valve E.-r::"]- _‘}-E.-
A
™ o

"

-.,,}Q qi‘;bAnswer Key

]
~ ) .
Question No. Correct Option

1 a
2 c
3 c
4 d
5 b
6 c
7 a
8 a
9 a
10 d
11 a
12 a
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Solution to Question 1: {h_ ...:-j-

The given IVP image Z:.]-qlbws the han_(i-"shake sign which is suggestive of horseshoe kidneys.

The image belc w.shows both.,.lfq_dneys appearing rotated, with the bilateral pelvicalyceal systems
oriented end-on: Additionally, the lower poles of both the kidneys are directed medially towards
the spine, as depicted in the accompanying image.

5 r'HN
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Horseshoe kidney results from the fusion of two functional kidneys located on either side of the
midline, typically connected by an isthmus composed of either functional renal parenchyma or
fibrous tissue. In most cases, the fusion occurs at lower poles.

The ascent of the horseshoe kidney is halted by the inferior mesenteric artery, which prevents it
from reaching the normal level of T12- L3. Consequently, the kidney remains lower in the
abdomen, making it more susceptible to complications such as reflux, obstruction, and stone
formation.

The following image shows horseshoe kidneys on abdominal CT:

.'_-\. . !

! \
Note: When both upper,and lower poles are fused, it is termed a discoid kidney.

s i,

“k =
o B,

. i .
Solution to Question 2:

Non-visualization of the kidney on IVP is seen in the case of multicystic dysplastic kidney
(MCDK).

MCDK is a form of renal dysplasia characterized by multiple, non-communicating cysts of varying
sizes, separated by dysplastic parenchyma, with the absence of a normal pelvicalyceal system. It
results from a developmental abnormality due to failure of the renal mesenchyme to unite with
the ureteric bud. This condition is associated with ureteral or ureteropelvic atresia, and the
affected kidney is non-functional.

Most cases of MCDK are detected antenatally through ultrasonography. In some cases, the cysts
identified prenatally may regress in utero, resulting in the affected kidney being undetectable on
imaging at birth. Renal ultrasonography is the initial investigation of choice. It reveals a soap
bubble appearance. Bilateral MCDK can lead to pulmonary hypoplasia and Potter syndrome.

The following image shows a non-visualized right kidney (red arrow).
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Other options: O S {8

Option A: In the duplicated collecting system ‘the drooping Illy sign is<Seen. It refers to the
inferolateral displacement of the o_pa_caﬁed-lower pol.e moiety due to ani obstructed (and
un-opacified) upper pole moietyxs, ™ r o

Option B: In polycystic kldngx'dlsease, a streaky appearance is seen due to ectatic collecting ducts.

Option D: In renal hypoplasia, there is.a congenltally Small kidney with smaller calyces, lobules,
and papillae but essentially normal re51dual parenchyma On imaging, a hypoplastic kidney is
small but otherwise normal. % .

.H.\:'_ . : .
_\_- e ' |
Solution to Questjon 3: "l
e | T
W !
The given Intravenous uregram shows the inferolateral displacement of the opacified lower pole
due to an obstructed (and unopacified) upper pole, referred to as the drooping lily sign, observed

in patients with a duplicated collecting system.

The duplicated collecting system is a common congenital anomaly of the urinary tract
characterized by an incomplete fusion of upper and lower pole moieties resulting in a variety of
complete or incomplete duplications of the collecting system. It occurs due to the division of the
ureter as it ascends upwards from the bladder to the renal parenchyma during the embryological
period of life. As a result, the affected individual may have two collecting systems for one kidney.

Duplex collecting systems may also be complicated by vesicoureteric reflux, obstruction or
ureterocoele. When the upper pole ureter is obstructed, the lower pole collecting system appears
displaced and stretched on imaging, creating the "drooping lily" sign observed in intravenous
urography.

The Weigert-Meyer law describes the relationship of the upper and lower renal moieties in
duplicated collecting systems to their drainage. When there are abnormalities associated with
duplicating collecting systems,

» The upper pole moiety drains inferomedially and is most commonly associated with obstruction.
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* The lower pole moiety drains superolaterally and is most commonly associated with

vesicoureteral reflux.

The illustration given below shows the Weigert-Meyer law.

Upper
pole urater

Lower
Ppole ureter

Opening of ureter
from left inferior
renal pelvis

Opening of ureter
from left superior
raenal polvis

Solution to Question 4: 2 &
O

‘__ L §
The ball on tee sign is seen in gsgq"l'-'bapillary _Ll?:léa'fosis, not ball and socket.

Renal papillary necrosis reférs to ischemi
chronic. Calyceal or uretera obstructi
haematuria, and re aﬁpairme £
NSAIDs, parac%
S

pyelonep IiiEi-S‘

pecially_i@_c"'mldren) and obstruction.
The image given below S‘ﬁ%'WS the following signs of renal papillary necrosis.

338

G

crosis of the renal papillae. It can be acute or
by sloughed papillae manifests with flank pain,

e common causes include analgesic abuse (phenacetin,

l: especially‘in combination), diabetes mellitus, sickle cell disease,
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Solution to Question 5:

The clinical scenario, along with the CT scan showing an enlarged kidney with areas of necrosis
and mottled areas of gas collection, is suggestive of left-sided emphysematous pyelonephritis.

Emphysematous pyelonephritis is a severe, acute, necrotizing infection of the kidney caused by
gas-producing organisms. It predominantly affects diabetic patients who are particularly
susceptible due to their hyperglycemic state, which promotes bacterial growth and fermentation.
The most common causative organism is Escherichia coli, which ferments sugar to-produce
carbon dioxide, leading to gas accumulation within renal parenchyma or perirfephric tissues. Less
commonly, organisms like Klebsiella and Proteus species can also cause this eondition.

Almost all patients present with fever, vomiting and flank.pain. Patients frequently present with
sepsis and ketoacidosis. If not treated early, it may.Jeadto fulminant sepsis and is associated with
high mortality.

The diagnosis is primarily established radiographically, withia CT scan being the investigation of
choice in identifying the extent of the emphysematous+process and guiding management. The
following diagnostic features are seen: Lk "

e Enlarged, destructed renal pare;lchyma
» Small bubbly or linear streaks of gas %,
¢ Fluid collections, with gas-fluid levels

» Focal necrotic areas with or#without abscess

Solution to Question 6:

o
The given image shows liftear bands of contrast extending from the medulla of the kidney towards
the cortex of the kidney, called a striated nephrogram seen on plain film and CT nephrography.
Autosomal dominant polycystic kidney disease (ADPKD) shows swiss cheese nephrogram, not
striated nephrogram.

Conditions which show striated nephrogram include:
* Unilateral:

* Acute ureteric obstruction

* Acute pyelonephritis

* Acute renal vein thrombosis

* Acutely following renal contusion

* Acute radiation therapy to the kidney

» Bilateral:

» Autosomal recessive polycystic kidney disease (ARPKD)
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* Acute pyelonephritis (if it is bilateral)
» Acute tubular obstruction
» Acute tubular necrosis

» Hypotension

Solution to Question 7:

This clinical scenario describes visualization of the left kidney with contrast after 10 minutes, even
though contrast has washed off from the right side. Retention of the IV contrast ; agént by the
kidneys for &gt;3 minutes is called a dense persistent nephrogram. It can be %&us_e'd by acute

ureteric obstruction. X .;.:
Hydronephrosis (chronic obstruction) and acute comg'z_é:fe arterial obst'!;'ﬁctlon shows a rim
nephrogram. ¢ & i

The following image shows a bilateral dense .;Zéplstent nephI'Qgram @ ':-'L-"'

gy e

Solution to Question 8:

Moth-eaten calyces are the earliest finding in a patient with genitourinary tuberculosis, seen on
intravenous pyelography. It refers to the ragged, feathery calyceal outline due to irregular erosions
of the calyx.

This appearance is due to necrotizing papillitis, which further progresses to form medullary
cavities that eventually communicate with the collecting system.

Genitourinary tuberculosis is caused by the dissemination of the organism through the
bloodstream and is thus, always a secondary TB. There is either reinfection or reactivation of old
TB. It can affect the kidneys, ureters, urinary bladder, prostate, seminal vesicles, epididymis, and
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vas deferens.
Lesions caused by tuberculosis in the kidney include:
* Papillary ulcer - earliest lesion.

* Pyonephrosis - caused by multiple scattered papillary ulcers undergoing caseous necrosis, which
later become filled with pus.

* Perinephric abscess - by extension of pyonephrosis or tuberculous renal abscess.
* Pseudocalculi - occurs when calcium gets deposited in a papillary ulcer healed with fibrosis.
* Ghost calyces - caused by the destruction of the calyces.

* Putty/cement kidney: Amorphous dystrophic calcification eventually involves thel.'é‘ptlre kidney

(seen in X-ray and CT). IE'-..
The illustration below shows the lesions caused by tubercﬁsis in the uE{‘%y tract, followed by an
IVP depicting moth-eaten calyces. - :.:ﬁ

2t C*

Tuberculosis of the urinary tract H .
-

Moth eaten Central Cortical abscess
calyx papiliary with rupture into the
necrosis perinephric space

Parenchymal - )
calcification f =N
' i)~ Hiked-up
pelvie
Cortical
scarring

Caseous Mass

Uretaral stricture

Thickenad bladder wall
(Thimble bladder)

Urathral stricture
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The given image shows the signs of renal papillary necrosis.

I
P

W

2 LY
_Il:_ '.hl I_ ._'-. F
:-\.I L = r ,H:\..
W o0 "
LY —\.'\"-ll. ' '--H-' ; _.: .
. . % ' -
Solution to Question 9: o . 0

e ¥ [N e
-

o
Sterile pyuria in a patient 'wa-th history of 'tHberculosm rq}ses suspicion of renal tuberculosis. The
most sensitive imaging modahty for djagnosmg renaltuberculosis is CT Intravenous Pyelogram.

Renal tuberculosis occurs due to, hematogenous-.dlssemlnatlon of Mycobacterium tuberculosis,
making it a secondary infection. There is either reinfection or reactivation of old TB. It is more
common in males and Wp;‘éaﬂy presents with symptoms such as increased urinary frequency,
polyuria, dysuria, hem:"turla loin pai‘ﬁ'léuprapublc pain and sterile pyuria.

In sterile pyuria, ui‘i’ne appears p"ale and opalescent due to the presence of pus cells. Renal TB is a
cause of sterile“pyuria. Dla,ghbsm is confirmed with a tuberculin test, or at least 3 consecutive
early-morning urine spe¢imens are examined for acid-fast bacilli. They are stained with a
Ziehl-Neelsen stain and subsequently cultured.

The most sensitive imaging modality in renal tuberculosis is CT urography/pyelography. NCCT is
the preferred means of visualizing renal calcifications. Manifestations of renal TB as seen on CT
are as follows:

* Early changes:

* Papillary necrosis (single or multiple) and uneven caliectasis

* Progressive changes:

» Multifocal strictures in any part of the collecting system

* Generalized or focal hydronephrosis

» Mural thickening and enhancement

* Poorly enhancing renal parenchyma, either due to direct involvement or due to hydronephrosis

» End-stage:
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* Progressive hydronephrosis results in very thin parenchyma, mimicking multiple thin-walled

cysts

» Amorphous dystrophic calcification eventually involves the entire kidney (known as the putty

kidney), as shown below:

Moth eaten Central Cortical abscess

calyx

papiliary
necrosis

Parenchymal 3
calcification ;
Hiked-up
pelvis

Cortical
scarring

Caseous mass

=
LR Beaded ureter

(Thimble bladder)

Urathral stricture

Solution to Question 10:

with rupture into the
perinephric space

Uretaral stricture

Thickened bladder wall

The given X-ray shows coarse amorphous calcifications of both kidneys suggestive of medullary

nephrocalcinosis. Alport's syndrome causes cortical nephrocalcinosis.

Nephrocalcinosis refers to the presence of calcification in the renal parenchyma, with most cases
affecting the medulla and the remaining occurring in the cortex. Stippled patterns of calcification
are observed on X-rays in the cortical and medullary regions of both the kidneys due to cortical

and medullary nephrocalcinosis, respectively.

343
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Causes of medullary nephrocalcinosis include:
* Distal renal tubular acidosis

* Medullary sponge kidney

* Hypercalcemia - including sarcoidosis

» Hyperparathyroidism

* Hyperoxaluria

Causes of cortical nephrocalcinosis include:
* Hemolytic uremic syndrome (HUS)

* Graft rejection

* Acute cortical necrosis

¢ Chronic glomerulonephritis

* Alport syndrome

Solution to Question 11: ; ket

The given renal angiographic imiage depicts the 'string of beads' sign, characterized by alternating
areas of stenoses and small aneurysmsiin the renal arte¥ies. This appearance is typical of
fibromuscular dysplasia, a renovasculat cause of secondary hypertension.

Fibromuscular dysplasia is a'segniental, non-atheromatous, dysplastic type of angiopathy
characterized by focal irregular thickening+in medium and large muscular arteries predominantly
affecting females. The mnost common subtype is medial fibroplasia. The most common sites of
involvement in decreasing order of-fréquency are as follows: Renal arteries &gt; carotid arteries
&gt; peripheral (limib) arteries.- most commonly iliac arteries.

The typical presentation.is‘in the young person, commonly females with new-onset hypertension.

Medial fibroplasia is typically seen as a 'string of beads' appearance on CT angiography.

Solution to Question 12:
The given X-ray KUB image shows a markedly contracted bladder wall with reduced capacity
called a thimble bladder. It is a late complication of genitourinary tuberculosis.

Tuberculous cystitis results in fibrosis and stiffening of the entire urinary bladder, leading to an
inability to expand and a significant reduction in bladder capacity, as depicted in the figure. The
medical term for this feature on the intravenous urogram is a thimble bladder.

Genitourinary TB is caused by the dissemination of the organism through the bloodstream and is
thus always a secondary TB. There is either reinfection or reactivation of old TB. It can affect the
kidneys, ureters, urinary bladder, prostate, seminal vesicles, epididymis, and vas deferens.

Lesions caused by tuberculosis in the kidney include:
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» Papillary ulcer - earliest lesion

* Pyonephrosis - caused by multiple scattered papillary ulcers undergoing caseous necrosis, which
later become filled with pus

* Perinephric abscess - by extension of pyonephrosis or tuberculous renal abscess
* Pseudocalculi - occurs when calcium gets deposited in a papillary ulcer healed with fibrosis
* Ghost calyces - caused by the destruction of the calyces

e Putty/cement kidney - amorphous dystrophic calcification eventually involves the entire kidney
(seen in X-ray and CT)

Ureteric lesions seen in genitourinary tuberculosis include Kerr’s kink (kinking of the,
ureteropelvic junction), stricture, beaded ureter, and shortening of the ureter. Qther features of
bladder TB include:

« Golf hole ureteric orifice - This is due to fibrosis causing.the rigid withidrawn dilated ureteric
orifice to look like a golf hole (cystoscopic finding)s, "

« Stippled calcifications T, ™ ek M

Moth eaten
calyx

Parenchymal
calcification

Cortical
scarring

Beaded uratar

Thickenad bladder wall
(Thimble bladder)

Urathral stricture

Solution to Question 13:

The clinical scenario and the CT-KUB image, which demostrates circumferential calcification of
the bladder wall with normal volume, are indicative of bladder schistosomiasis, also known as
bilharzia of the bladder. In advanced stages, there is development of a densely calcified bladder
resembling a fetal skull.

Schistosoma haematobium primarily causes genito-urinary schistosomiasis. The adult worms live
in the veins of the urinary bladder. Chronic schistosomiasis presents as painless terminal
hematuria, dysuria, and proteinuria. Fibrosis may cause obstructive uropathies like
hydronephrosis and hydroureter.

The radiographic features are as follows:
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* Acute phase - nodular bladder wall thickening

* Chronic phase:

» Contracted fibrotic, thick-walled bladder.

* Curvilinear calcifications due to large numbers of calcified eggs in the bladder wall.
» Complication - squamous cell carcinoma (SCC), presenting as a mass.

Other options:

Option A: Thimble bladder is a small contracted bladder due to fibrosis of the bladder walls. It is
seen in bladder tuberculosis, and is appreciated in a micturating cystourethrogram (MCU). The
image of thimble bladder is as shown below:

e
) ) '-, ‘:? i L ) ) ) )
Option C: Pine coili'e or Christmds tree appearance, in which the bladder is elongated and pointed
with a thickened trabecula Iwall, is seen in cases of neurogenic bladder. The image of this

appearan'(':'e. s shown below:
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Option D: Cystourethroscopy is the mainstay for diagnosis of bladder carcinoma. It is performed
on patients with hematuria. The most common radiological sign is a filling defect seen in
intravenous urography (IVU). Non-contrast CT and MRI and ultrasonography are used for the
immediate management of patients with gross painless haematuria.

Solution to Question 14:

The given cystogram shows an elongated and pointed bladder with a thickened trabeculated wall,
called a Christmas tree or pine cone bladder. This is seen in patients with severe neurogenic
bladder and increased sphincter tone. >

Neurogenic bladder is a term applied to a dysfunctional urinary bladder that results from an
injury to the central or peripheral nerves that control and régulate urination. It causes detrusor
sphincter dyssynergia. Neurogenic bladder typically oecurs due to supr.asacral lesions (above
S2-S4) or apical lesions (in and around S2-S4). ™

Pine cone bladder is not pathognomonic of a néudrogenic bladder. Tt may alsq.“be seen in patients
with lesions anywhere along the sacral reflex arc. Occasmnally, it is also 'seen in bladder neck

obstruction of a non-neurogenic cause. - 5.4 s

=, "'i o - %
Other options: . N ro

Option A: Tuberculous cysti'Eis:fesults in fibfesis and stiffening of the entire urinary bladder,
leading to an inability to expand and a'significant reduction in bladder capacity, as depicted in the
image below. The medical term for th‘iS“feature on'miicturating cystourethrogram (MCU) is a
thimble bladder. W _ g

L . e

Option C: In bladder carcinoma, lesions are seen on the wall of the bladder and a biopsy is taken
to confirm the diagnosis. These lesions cause disruption in the mucosa and the musculature of the
bladder. Cystourethroscopy is the mainstay for the diagnosis of bladder carcinoma. It is
performed on patients with hematuria. The most common radiological sign is a filling defect seen
in intravenous urography (IVU).
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Option D: Schistosomiasis of the bladder is a parasitic infection by Schistosoma hematobium. The
radiographic features in the acute phase is nodular bladder wall thickening, and in the chronic
phase, it is the contracted fibrotic, thick-walled bladder and curvilinear calcifications due to large
numbers of calcified eggs in the bladder wall. On cystoscopy, it can look like nodules,
pseudotubercles, ulceration, and sandy patches, and in the end stage, it can cause squamous cell
carcinoma of the bladder.

The CT-KUB image below shows circumferential calcification of the bladder wall.

)

Solution to Question 15&

=3

L
The given image sa pear—sl{é"g'éd bladder, where the normal round or ovoid shape has been
extrinsical ressed to.resemble a pear. The pear may be inverted (also called

tear-drop‘bladder) or upx@, depending on how the excess pelvic tissue compresses the bladder.

The causes of the pear-shaped bladder include pelvic abscess, pelvic lipomatosis, pelvic
hematoma, and symmetrical pelvic lymphadenopathy.

Neurogenic bladder results in a Christmas tree or pine cone appearance, where the urinary
bladder becomes elongated with a pointed shape and a thickened trabeculated wall, as depicted
below:
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Solution to Question 16: ‘_5" D"‘u ,,:-:1
) ks .
The given image shows a righk,e‘eded ﬁshhook‘. S -shaped app:iéﬁrance of the ureter, where the
right ureter hooks behind the,-j:n erior ve cava (IVC), as-@'hen in the retrocaval ureter.
Circumcaval or retrocaval ureter 1s lopmen emaly of the inferior vena cava (IVC). It is
due to abnormal development of ght supr rdinal system. A persistent right posterior
cardinal vein ends up passin nt of the u& er. The anomaly always occurs on the right side,
as this is the side of the &?E IVC. "'I;:"'-.
Other options: Q

Option B: Vesi H&@}Qerlc reflu (GU R) is a condition with a retrograde urinary flow from the
bladder t eter and y It is usually congenital. VUR can cause urinary stasis and lead to
urinary tra t infection (U"h) It also predisposes to pyelonephritis, which can lead to renal
scarring due to parenchymal inflammation. This is known as reflux nephropathy. A micturating
cystogram is used to confirm the VUR.
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Note: Bilateral fishhook or J-shaped or hocki’géﬁtkﬁ ureters del:a'é.r-‘fbe the co.pr?e of the distal ureter

in patients with significant benign prostatic‘hypertrophy.(BPH). e
f@ nﬁtﬁ &
Solution to Question 17; _'* "'-.,""?" d O

s %1"'- 2
This clinical scenario with recurrent UTIs and hydﬂéh'%f)hrosis on USG is suggestive

of vesicoureteric reflux (VU R%Tkeuﬁlvestigatifof choice in this condition is a voiding
cystourethrogram (VCUG) or

“'icturatin%:gﬁ}.fﬁo rethrogram (MCU).
VUR refers to an abnﬁqjﬂ‘:" urine flow-from the bladder to the ureters and occurs in young
children. This reflux p disposesIé\ elonephritis by allowing the entry of bacteria into the
usually sterile tract. As such, the diagnosis is first suspected after a UTI in a very young
child or r r?g'nt UTlIs. Uﬁﬁ"'may reveal abnormalities like hydronephrosis and dilated
ureters. VCUG must be ﬁtl"l;formed in such children before the age of 6 years to look for:

* Presence and grade of VUR.
» Whether reflux occurs during micturition or bladder filling.
* Presence of associated anatomical anomalies.

The grading of VUR is based on the height of reflux up the ureters and the degree of dilatation of
the ureters, as shown below, followed by an MCU showing grade V VUR on the left side.
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Other options:

Option B: A 99mTc-DTPA scan is used to measure GFR as it is cleared by glomerular filtration
and no tubular reabsorption, determine differential renal function and evaluate for the presence
of degree of renal function.

Option C: The investigation of choice for ureteropelvic junction obstruction is a
9omTc-Mercaptoacetyl-triglycine (MAG3) scan. 99mTc-MAGS is the most commonly used isotope
in dynamic renography. Its uptake reflects the tubular function.

Option D: The 9gmTc-DMSA scan is used for the assessment of the renal cortex as it binds to the
sulfhydryl groups in proximal tubules with longer retention than other agents. It allows for a
better assessment of differential renal function. It is used for the evaluation of the renal structure
and morphology, detection of renal scarring in reflux nephropathy and pyelonephritis and
evaluation of renal anatomical abnormalities.
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Solution to Question 18:

The given voiding cystourethrogram (VCUG) shows a unilateral grade 4 vesicoureteric reflux
(VUR). The investigation of choice to evaluate for renal scarring in reflux nephropathy is
the Tc-g9m DMSA (dimercaptosuccinic acid) scan.

It is used in renal imaging to evaluate renal structure and morphology, particularly in paediatric
imaging for the detection of scarring and pyelonephritis. DMSA is an ideal agent for the
assessment of the renal cortex as it binds within the proximal tubules of the cortex with longer
retention than other agents.

It allows a better assessment of differential renal function. It is a static scan as opposed to
dynamic DTPA or MAG3 scans. Other common renal scans include: @,

By ey ™
* Tc-9g9m DTPA (diethylene-triamine-pentaacetate) - used for direct measurexpe'nf" of GFR as it is
cleared only via glomeruli with no tubular excretion (optiofB). @ )

* Tc-o9m MAG3 (mercaptoacetyltriglycine) - excreted ugh the re_nﬁ'l‘i’oute via both glomeruli
infiltration and tubular excretion. Hence, in pediat.'i{ph" patients and patients with poor renal
function, this test is considered superior to a Qu’f_Bk scan. (0p¢i5‘n%). _h.:_'L_m

* In renovascular hypertension, captopril.;IiTPA is used.for Ereening apa"t."He gold standard
investigation is renal angiography. 3 - o gl Y

1 P

The following image shows a Q".M‘S_A"scan ofa Qq:t‘fent with renal failure with reduced uptake in
both kidneys. O SO O

= .

-

Solution to Question 19:

The given image shows a dilated proximal urethra and associated thick-walled distended bladder
on ultrasound that resembles a keyhole. This keyhole sign is seen in the presence of posterior
urethral valves.
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Posterior urethral valves are the most common cause of severe obstructive uropathy in

children. The valves are membranes that have a small posterior slit within them, which typically
lie just distal to the verumontanum. They function as flap valves and are obstructive to antegrade
urinary flow.

Diagnosis is most commonly made antenatally with ultrasound, which demonstrates bilateral
hydronephrosis above a distended bladder in the fetus, along with oligohydramnios and
pulmonary hypoplasia. If the diagnosis is not made antenatally, then babies typically present with
urinary infections in the neonatal period or with uremia and renal failure. Clinically, a poor
urinary stream, dribbling, and palpable bladder (due to diverticula) can be present.

The diagnosis is best made during the micturition phase of VCUG in lateral or oblique views so
that the posterior urethra can be imaged adequately. The following findings are seem:s

« Dilatation and elongation of the posterior urethra - the equivalent of the ultr’aSonographlc
keyhole sign (as shown in the image below). = &
g e u g '.-
* Linear radiolucent band corresponding to the valye - Seen occasionally.
* Vesicoureteral reflux (VUR) - seen in 50% of pagiefits. o ,

» Bladder trabeculation/ diverticula. 2 .
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Solution to Question 20: "{T;'" e . ,;L"I s
Voiding cystourethrogram (V f:‘r‘) or micturating cystoureth:.ég—ram (MCU) is the best imaging
technique for diagnosing p&sj@‘rlor urethl;{ll.__ﬁlves. 0

Posterior urethral valves result from .f{;ﬁning a thick, 'walve-like membrane from a tissue of
Wolffian duct origin (failure of r 2ssion of the-mesonephric duct). This membrane courses

obliquely from the verumontanum to the m \distal portion of the prostatic urethra. They act as
flap valves and are obstrua{l:ue to antegrade urinary flow.

Diagnosis is most commonly made @'.“téhatally with ultrasound. However, the diagnosis is best
made during the.mnieturition phdé'e;'bf VCUG in lateral or oblique views so that the posterior
urethra can beimaged ade&@qlbly. The following findings are seen:

. Dilatatic')}and elongation of the posterior urethra - the equivalent of the ultrasonographic
keyhole sign (as shown in the image below).

* Linear radiolucent band corresponding to the valve - seen occasionally.
* Vesicoureteral reflux (VUR) - seen in 50% of patients.

» Bladder trabeculation/ diverticula.

354 Sold by @itachibot



Dilated posterior
urethra

* N
"l_'...—.:'.' :
&

\ i i
f A
urethra

Solution to Question 21:

The given retrograde ureterogram shows focal dilatation of the ureter by an intraluminal mass
called a goblet or champagne glass sign. It is most commonly caused by transitional cell
carcinoma of the ureter.

Transitional cell carcinoma of the ureter can manifest as focal, eccentric, or circumferential wall
thickening. On imaging, it often appears as fixed filling defects or irregular narrowing with
proximal shouldering, a characteristic finding known as a goblet sign or champagne glass sign.
This sign occurs due to luminal dilatation distal to the tumour, caused by the slow-growing tumor
expanding the ureteral lumen. Additional features include hydronephrosis, with or without
hydroureter, and, in advanced cases, absent renal function due to chronic obstruction.
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This sign indicates the pathology is chronic, permitting the lesion to be accommodated in the
ureter. Other causes of goblet sign include metastatic disease in the ureter and endometriosis
involving the ureter.

Solution to Question 22:

The given CT image shows well-citeumscribed lesions with low attenuation (black in colour) that
indicate fatty tissue. This is suggestive of renaliangiomyolipomas.

Angiomyolipomas (AMLs) are benign tumours that occur sporadically or in association with
tuberous sclerosis. Itis commonly séen in adults between 30 and 50 years of age, with a female
predilection. AMLs_predominantly.affect the kidneys, though they can occur in other sites such as
the liver (a.comunon extra-renal location) and less frequently in the ovary, fallopian tube,
spermatic'cord, palate, arid-colon.

Histologically, angiomyolipomas consist of perivascular epitheloid cells with varying proportions
of vascular, immature smooth muscle cells, and fat cells. Patients with AMLs present with flank
pain, a palpable mass, hematuria, recurrent urinary tract infections, hypertension, or renal
failure. Larger tumours increase the risk of complications, such as spontaneous retroperitoneal
hemorrhage, which can manifest as sudden-onset abdominal or flank pain, along with symptoms
like nausea, vomiting, and hypotension.

Everolimus is used for the treatment of angiomyolipomas. Treatment should be considered for
asymptomatic, growing AMLs measuring &gt;3 cm in diameter. Angiomyolipomas do not
normally require surgery unless life-threatening bleeding is present.

Other options:

Renal cyst is a broader term that includes the cystic lesions of the kidney. They can be simple
cysts that are benign. Complex or complicated cystic lesions need evaluation and can be
malignant. Bosniak classification is used for renal cysts. Cysts appear as hypodense lesions
(greyish) with a thin wall, with or without septations.
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CT image showing a simple renal cyst:

|--| . . = N
Renal cell carcinoma (RCC) is the most common maligaant tumour of{c_l'lé"kldney. It usually
occurs in the age group 50-70 years and mﬁcroscogic'hématuria isseen in about 60% of the cases.
It is a differential for angiomyoliporna but it is imiportant to nate‘that macroscopic fat is almost

always associated with ossification or calcification. P
] |

Solution to Question 23:

The given CT image shows a simple renal cyst. The Bosniak classification system is used for the
classification of renal cystic masses based on characteristics seen on contrast-enhanced CT. It is
helpful in predicting malignancy risk and formulating a management plan.
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1 Simple cyst :Rounded withi | Not malignant No further workup required
mperceptible wall

2 Minimally complex:Size <1 m | Not malignant No further workup required
m with septa, thin calcificatio
ns

2F Minimally complex:Size >3 ¢ | 5% chance Ultrasound/CT follow-up ever
mIncreased number of septa y 6 months

Minimally thickened with no
dular/thick calcifications

3 Indeterminate:Complicated ¢ | 55% chance Partial nephrectomyRadiofre
ysts, thickened septaNodular quency ablation (elderly/poor
calcification/solid non-enhan surgical candidates)
cing areas (appears hyperden
se on CT)

4 Solid mass with a large cystic | Clearly malignant (100 | Partial/ total nephrectomy
or necrotic component %)

R e AN

o 1
Simple Denign oyst

Clasmmes 115
Pt e clomn 1] fomtros.
a3 mcaft tisssoies ks riccasrviesrat

S

= N A
Clamm 1, with Soft tissue sohancenent
INdependent of wall or soptal enhoancenment.

Other options:
Option A: Jackson staging is used in carcinoma penis.
Option C: Durie-Salmon staging is used for multiple myeloma.

Option D: Todani classification is used in cases of choledochal cysts.

Solution to Question 24:

This clinical scenario of sudden scrotal pain while playing is suspicious for testicular torsion. The
investigation of choice is doppler ultrasonography. It indicates reduced or absent blood flow to the
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testes.

In testicular torsion, the blood supply to the testicle is compromised due to the twisting of the
spermatic cord within the tunica vaginalis due to a 'bell clapper deformity’, resulting in ischemia
of the epididymis and the testis. It is typically seen in adolescence and usually presents with
sudden onset pain and swelling of the scrotum, associated with vomiting. A high-riding, swollen,
and tender testis with a tender twisted cord can often be palpated above it, along with an
erythematous scrotum and absent cremastric reflex on the affected side.

A Doppler ultrasound may be taken to assess the blood supply but surgical exploration is still
indicated as a clinical decision. Doppler ultrasound scanning shows absent or decreased
intratesticular arterial blood flow compared to the contralateral testis. Doppler studies have
improved the ultrasonographic evaluation of testicular torsion with the presence of whirlpool sign
within the spermatic cord, which represents the twisted cord and is analogous. to the twisted
ovarian pedicle seen in ovarian torsion.

Urgent scrotal exploration is indicated if there is doubttegarding the diagnosis. A transverse
scrotal incision is taken and if the testis is viable twisting again is.prevented by fixation with three
non-absorbable sutures between the tunica albuginea of the testis-and the scrotal raphe.

|

Solution to Question 25: 3

Bilateral pedal edema in an-elderly patient with left-sided renal cell carcinoma (RCC) is suspicious
for tumor extension into the left renal'vein and IVC:.The investigation of choice to assess the
vascular extension of the tumor thrembus is Magnetic resonance imaging.

RCC is the most common malighant tumor of the kidney that usually presents in the elderly.
Cigarette smoking and hypertension are major associated risk factors. The classic triad of
presentation is with ﬂ-a:rﬂ'( pain, macroescopic haematuria, and a palpable flank mass. Advanced
cases can also present with bilatéral lower limb edema.

MRI is berieficial for assesging vascular invasion, especially when evaluating the renal vein and
IVC. It aids in differentiating between benign and malignant thrombus. However, it does not
provide a significant advantage over CT in staging nodal disease.

Other options:

Option C: Triphasic contrast-enhanced CT is the investigation of choice for diagnosis and staging
of RCC (image given below). On CT, small lesions enhance homogeneously, whereas larger lesions
have irregular enhancement due to areas of necrosis. The CT also provides additional information
on the function of the opposite kidney, primary tumor extension, venous involvement,
enlargement of regional lymph nodes, the status of the adrenal glands, and intra-abdominal
metastatic disease.
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Option A: Intravenous urography is no longersuitable for detc_séting renal masses, particularly if
they occur centrally; cross-sectional imaging studies are more appropriate for investigating
suspected renal mass. - oy i)

Option D: FDG-Positron Emission Tetnography plays a limitedrolé in the initial detection and
diagnosis of RCC due to low fhterodeoxyglucose uptake by.these tumours. However, it can be
useful in identifying local regiirrence andserves as a complementary tool alongside other

cross-sectional imaging methods. A

Solution to Question 2_6:3' ol

This clinical scenario is suggestive of renal calculi. The investigation of choice is non-contrast CT
(NCCT). NECTis useful asiitifras a greater sensitivity to tissue attenuation and, hence, can pick up
stones that*may appear radiolucent on plain X-rays.

Renal calculi are more common in males, with 90% of stones being radiopaque. Clinically,
patients present with severe pain located over the renal angle, often radiating to the groin. The
pain may be accompanied by vomiting due to pyloric spasm, as well as hematuria, nausea, fever,
and in some cases, symptoms of pyuria.

A non-contrast CT scan is the imaging modality of choice for suspected urinary tract calculi. It is
the most sensitive and gold-standard test for detecting stones as it is quick, detects most types of
calculi, and can be performed with low radiation doses. A history of nephrolithiasis with
new-onset flank pain should prompt immediate evaluation with non-contrast CT. The
radiographic features depend on the stone composition.

The following types of renal calculi may appear radiolucent on plain X-ray: Uric acid, Indinavir
and pure matrix stones (may have radiodense rim or centre). On CT, most stones are usually
opaque. However, indinavir and pure matrix stones appear radiolucent even on CT.

The following X-ray KUB image shows a staghorn calculus (struvite).
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Solution to Question 27: | oy )
The given IVP in a patient wit férmstent flank-pain shows thé'-medlal deviation of bilateral
ureters, caused by fibroustissue depositi h.__"h."the retropetitoneum at the lumbosacral junction,
resulting in the characteristi narrow-f?u d malden;_a pearance, known as the maiden waist
sign, which is seen in retroperltonefﬁ osis.

Retroperitoneal fibrosis (RP "a chronic, oﬁspemﬁc inflammatory process of the fibro-fatty
tissue in the retroperltonq&J with the idiopathic type being the most common, accounting for
about 70% of the cas 1ents typ y present with persistent flank pain or back pain.
Progressive fibroti ee'a(emng ¢ "e'brnpress the ureters, leading to bilateral hydronephrosis and,
if untreated, renal failure. Aside from idiopathic causes, other causes of RPF include drug-induced
factors ( ﬁhysergl d:'be a-blockers), advanced malignancy, radiation exposure, trauma,

and chroni¢ infections.

Diagnosis of RPF relies primarily on imaging studies. Intravenous urography shows a
characteristic triad of medial deviation of the middle one-third of the ureters, producing a maiden
waist sign, hydroureteronephrosis, and extrinsic compression of the ureters by the fibrotic
process. CT and MRI are also useful in radiographic evaluation of RPF.

Solution to Question 28:

The given intravenous pyelography (IVP) depicts the cobra head or adder head deformity or
spring onion sign seen in bilateral ureterocele. These signs refer to a dilated, contrast-filled distal
ureter surrounded by a thin rim of the ureteric wall and bladder mucosa.

Ureterocoele is a cystic enlargement of the intramural portion of the ureter, more commonly seen
in females than males. It is thought to be caused due to ureteric orifice atresia. They are similar to
ectopic ureters, which typically drain the upper pole of the kidney and are associated with
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dysplastic or non-functional renal tissue.

If they present clinically, ureteroceles often manifest with urinary tract infections (UTIs) in
children, while in adults, they are more likely to present with stones in the lower ureter.
Ureterocoeles can enlarge and obstruct the bladder neck or the contralateral ureteric orifice.

The classic sign of a ureterocele on intravenous urography is a ‘cobra head’, ‘adder head’, or
'spring onion sign'. On ultrasonography, it can be seen as a fluid-filled cystic mass in the bladder.

The treatment of simple ureteroceles is surgical excision with re-implantation of the ureter.
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OBG radiology

Question 1:

A primigravida in the first trimester presents with complaints of excessive vomiting, spotting
PV, and passing grape-like vesicles PV. Which of the following investigations will help you
confirm your diagnosis?

a) Hysteroscopy 2
y ey
b) Ultrasound N
"r- -\.'-\..
¢) Laparoscopy L .:‘-- R
d) MRI sl
5 i ,
l.- ":‘. I_- r
iy " = oy e '.\:
Question 2: . E, % a0
| 4O 5

Antenatal USG in a primigravida revealed fetal— hydrocephalus Postnatal MRI of the infant is
shown below. What is the most-probable d1agnos1s’> o L

'-\. (o

a) Corpus callosal agenesis
b) Marchiafava — Bignami disease
c) Metachromatic leukodystrophy

d) Pericallosal lipoma
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Question 3:

A 30-year-old female with a history of anencephaly in a previous child is scheduled to
undergo a screening ultrasound to rule out anencephaly in her current pregnancy. Which
among the following findings confirms the diagnosis?

a) Frog-eye sign

b) Eye of tiger sign

c) Blob sign

d) T Sign

Question 4: &

The pelvic ultrasound of a 35-year-old woman is.given below."What is the likely diagnosis?

a) Singleton pregnancy
b) Monochorionic twins
c) Partial abortion

d) Dichorionic twins

Question 5:

The following investigation was performed in a patient with postmenopausal bleeding. Which
of the following is false about the same?
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a) Bladder should be full A
b) A condom is placed over the probe @

o,
c) It provides higher resolution im@k H::;_-{:J' : ":_';-"‘

d) Endometrial thickness ca easured.c;‘-.,."f':'
27 0
o i
., (=
A young girl with prim%%lenorrheq“iiigéing evaluated for the presence of a congenital
uterine anomaly. Wl"}SE he gold st,ﬁﬁ'd rd investigation to detect the same?

a) Magnet'%llélggance Imﬁ&

b) Computed Tomograp

Question 6:

c¢) Ultrasonography
d) Hysterosalpingography

Question 7:

You notice the following finding on the transvaginal USG of a woman with amenorrhea. What
is the earliest gestational age at which this can be detected?
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a) 5-6 weeks
b) 7-8 weeks
c) 3-4 weeks

d) 9-12 weeks

Question 8:

2 &
The image seen below sh :
; i\

a) Magnetic Resonance Imaging

b) Positron Emission Tomography
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c) Hysterosalpingography

d) Laparoscopic chromopertubation

Question 9:

What is the diagnosis based on the given image?

a) Uterus didelphys e 1:'-_:_-.
b) Bicornuate uterus i-.:l'x.".i' Jf':d'
c¢) Unicornuate _u.t_?.rr'hs . T
d) Septate utérus -
b o)

Question 10:

A 26-year-old pregnant woman has the following flow pattern of umbilical arteries on a
Doppler study. What does this pattern indicate?
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a) Normal diastolic flow i _'-"‘h -_'1' ? :ﬂ
b) Reversal of diastolic flow : i o W .
c) Absent diastolic flow " "'" & ':.'-' : __,:'- -
d) Absent systolic flow ~ b e . = =
e, W N .
) 5 o ™
Question 11: 5 v e -

A 24-year-old prlmlgraw_(}aahas come for an antenatal ultrasound examination. The
sonographic image obta"med is shown below. What is the most likely diagnosis?

i PR

a) Spina bifida

368 Sold by @itachibot



b) Anencephaly
c) Holoprosencephaly
d) Omphalocele

Answer Key

Question No. Correct Option N
| Pt
5

1 b N 4
2 a

3 a

4 b M

%

5 a

6 a

7 a

8 c

9 c

[y
o
D

[y
[N
D

—\.\_'\':..;:. i "'\.I b
Y )
= L ; .
o ~Detailed Explanations
L™ L%
g -

Solution to Question 1:
The given case scenario is suggestive of molar pregnancy. The diagnosis is confirmed by
ultrasound, which shows a snowstorm appearance.
Molar pregnancy is of two types:

» Complete mole appears as an echogenic uterine mass with numerous anechoic cystic spaces but
without a fetus or amnionic sac. The appearance is described as a 'snowstorm' appearance. Theca
lutein cysts may be seen in the ovary.

* In partial mole, the fetus is present along with molar components.

The patient presents with a characteristic history of abdominal pain, vaginal bleeding or spotting,
and vomiting during the first trimester. Also, there may be a history of passing grape-like vesicles
vaginally.

The snowstorm appearance on USG, combined with a raised hCG and a uterus larger than the
date of pregnancy, leads to the diagnosis of a complete hydatidiform mole.
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Suction and evacuation is the treatment of choice. Serum hCG levels are checked within 48 hours
of evacuation and are used as a baseline for future comparisons. It is then checked every week
until it normalizes, which usually takes 4 to 8 weeks. After the hCG values return to normal, a
regular follow-up is done monthly for 6 months.

Solution to Question 2:

The given T2 MRI image shows the racing car appearance, which is seen in agenesis of the corpus
callosum. This sign refers to the widely spaced lateral ventricles with intervening Probst
bundles(white matter tracts that are no longer able to cross the midline in the corpusicallosum).

Appearances on axial MRI or CT resemble a Formula One car seen from above: The front tyres are
represented by the widely spaced frontal horns anteriorly, The back tyres atre represented by the
dilated trigones seen posteriorly, which is also known as celpocephaly=*

. . . . . '. ™ .
The image given below shows the racing car sign in‘corpus calltzsgl agensis.

=
L

o

&

Other options:

Option B: Marchiafava - Bignami disease is a rare condition characterized by demyelination of the
corpus callosum most often in patients with chronic alcoholism. The MRI image in this condition
shows the sandwich sign.
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Option C: Metachromatic leukodystrophy is.an éh%osomal-recggsﬁfe disease_tl.'_:mt results from a
deficiency of the lysosomal enzyme arylsulfatase A. Symmetric confluentareas of T2
hyperintensity are seen in the periver_ltric"ular white matter. Radiatin_g‘-.’.'[-‘2 hypointense lines
through the demyelinated deep wHit?:}i;Iatter rep-lieéen"( the sparilg."bf the perivascular white
matter. This results in the tigm_@dL and leopard skin patterns when imaged in the long axis or
cross-section, respectively; §IuBcortical U@ﬁéré are spared. ™

Option D: The most common site of lipoma in the brain is the peri-callosal region. The CT below
shows bracket calcification of lipoma and is called bracket sign.
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Solution to Question 3:

Frog-eye sign in the ultrasound is'suggestive of Anencephaly:

Anencephaly is an open defect in the calvaria and skin that results from incomplete closure of the
neural tube. It is one of the earliest deteetable congenital defects that can be detected as early as
10 to 11 weeks of gestation. Screening for anencephaly reveals increased levels of maternal serum
alpha-fetoprotein (MSAFP). Diagnosis is confirmed by sonography. The following are the
radiological signs seen in anencephaly:

« Frog eye sign - Absence of cranial c¢alvaria, causing prominent orbits, thereby resembling the
face of a frog. :

» Shower cap Sign - The abgerice of the cranium could lead to the protrusion of a disorganized
mass of brain tissue. This*tesembles a shower cap, giving rise to a characteristic triangular facial
appearance.

The images given below show open calvaria on antenatal ultrasound and a 'shower cap' sign.
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Open

[calva rium

Shower cap sign

L,\ =

o | Absent cranium with disorganized mass of
5" brain tissue protruding

Option B - Eye of tiger sign is the MRI finding seen in Hallervorden-Spatz syndrome, a rare
autosomal recessive neurogenerative disorder, showing decreased T2 signal in globus pallidus and
substania nigra.
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Note: Anencephaly, holoprosencephaly and yentral wall defec’gs- (é. g. ectopia -(.fordis, omphalocele,
bladder extrophy) have a very high rate of detection in the first trimestersThe rest of the
anomalies can be detected in the second trimester. - ™,

i %

S LY

Solution to Question 4: ;

The pelvic ultrasound in a 35-yeq‘r_—old woman shiows the 'T-sign' seen in a monochorionic twin
pregnancy. b ™

In monochorionic pregné"ncy, the chorion does not extend between the layers of the intertwin
membrane. Thus, the inter-twin membrane comes to an abrupt halt in a T-configuration at the
edge of the amnlotic sac.

In contrastj"-ln a dlchorlo,nlc pregnancy, the sonographic image depicts a 'twin-peak’ sign or the
lambda sign" as the chorion is present between the intertwin membrane. A triangular portion of
the placenta is seen inserted between the amniochorion layers.

The type of twin pregnancy is best diagnosed by transabdominal ultrasound at 11-14 weeks of
gestation as the chorion and amnion are not yet fused. At 11-14 weeks, the intervening membranes
are clearly visualized at the site of insertion of the amniotic membrane into the placenta. If not
visualised transabdominally, transvaginal ultrasound is done.

Sonographic assessment is done by observing the following:

Placental mass 1 2

Presence of intervening mem | T sign twin peak/ lambda/ delta sign
brane

Thickness of intervening me | <2mm > 2mm

mbrane
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N

Chorion

Monochorionic diamniotic twins - T sign

Dichorionic diamniotic twins - Twin peak sign

Solution to Question 5: oy % e

The given image demonstrates transvagiqal‘ul’érasonography. 'fhe bladder should be empty and
not full, for transvaginal US@ (TVS) to‘allow visualisation- of other structures.

A condom is placed on the transducér'before the, TVS transducer is inserted into the vagina. It
provides higher-resolution images compared 0 transabdominal USG because of the proximity to
the pelvic organs. During a transabdominal ultrasound, the bladder should be full to create a good
echo window. 5%

i
&

Indications of TVS,include early pregnancy, LUS in late pregnancy, ectopic, pelvic masses, obese
patients, follicular and endometrial studies, doppler examination of pelvic organs and
interventienal procedures; *

%

Solution to Question 6:

Magnetic Resonance Imaging is the most accurate imaging technique for investigating and
classifying congenital uterine anomalies and is hence considered to be the gold

standard. Classifying congenital uterine anomalies is important as fertility outcomes and surgical
management vary considerably.

Other options -

Option B: Computed Tomography and X-ray are not preferred, and in case of suspected
pregnancy they are avoided.

Option C: Ultrasonography is the primary/initial investigation done. However, not all uterine
anomalies can be detected and classified.
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Option D: Hysterosalpingography is also done, however, it cannot differentiate between a septate
and bicornuate uterus, as only the uterine interior is visualized, leading to similar images on HSG.

Solution to Question 7:

The given transvaginal ultrasound shows a gestational sac. This can be identified by transvaginal
USG at 5 weeks.

Cardiac activity in an embryo can be identified at 6 weeks.

The double decidual sac sign (DDSS) is a useful feature on early pregnancy ultrasound to confirm
an early intrauterine pregnancy when the yolk sac or embryo is still not Visual_i:sed.' It consists of
the decidua parietalis (lining the uterine cavity) and decidua capsularis (lining-the gestational sac)
and is seen as two concentric rings surrounding an anechoic'gestational sde:

The double decidual sac sign differentiates normalpréghancy from the pseudo-gestational sac of
an ectopic pregnancy. Pseudosac is irregular, usually centrally loeated in the uterus, has no double
decidua sign, and the sac remains empty. The'illustration below shows the difference:

Decidua

parietalis Myometrium

) Uterine cavity
Decidua

capsularis

Gestational sac - Decidua basalis

Intrauterine Pregnancy showing
double decidual sign

Myometrium ——=

Decidual Uterine cavity
reaction

Pseudogestational sac

Solution to Question 8:

The image given is of the findings seen in hysterosalpingography. The given image shows bilateral
retort-shaped fallopian tubes, indicating bilateral hydrosalpinx.

Hysterosalpingography (HSG) is a technique used for visualization of the uterine cavity and
fallopian tubes by the injection of a radioopaque dye, and visualization of the dye by fluoroscopy
as it passes through the uterine cavity and fallopian tubes.

It is best performed between the end of the menstrual period and ovulation (i.e. 9th or 10th day of
the cycle). 10-15ml of the dye is injected using a Leech-Wilkinson cannula, Rubin's cannula, or
Foley's catheter. If the tubes are patent, the dye will spill out of the tubal Ostia and smear the
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adjacent bowel.
It is used to detect:

« Tubal block: This can be due to strictures (fibrotic block), inspissated amorphous material, or
spasms. The tubal spasm can occur in an apprehensive woman, and this is prevented by
premedication with atropine and analgesia.

* Uterine anomalies

« Uterine polyps

« Uterine synechiae

» The feasibility of tuboplasty, by studying the location and extent of tubal pathology.
Contradictions: -y ]
* Presence of genital tract infection and bleeding - o~

g e

» Genital tuberculosis, due to the risk of spreading,.infection.

* Suspected pregnancy o ' ey e a

* Allergy to the dye By 1-_'-'- A

« Premenstrual phase (there is a rigk efiembolism a}._-nd“ endometriosisif HSG is done during this
phase). ) " r o

The image given below shox_/vs:.t'he appearance of a normal hysterosalpingogram.

Laparoscopic chromopertubation is a laparoscopic procedure for establishing the patency of
fallopian tubes or verifying the findings of blocked tubes on HSG. Methylene blue is injected
through the cervix to visualize the free spill. The absence of spill indicates blocked tubes.

Solution to Question 9:

The given image shows the hysterosalpingogram of a unicornuate uterus.

377 Sold by @itachibot



The endometrial cavity usually assumes a fusiform (banana type) shape, tapering at the apex and
draining into a single fallopian tube. The uterus is generally shifted off the midline.

Solution to Question 10:

The given Doppler image indicates normal diastolic flow in the umbilical arteries.

Umbilical artery vessels are characterized by forward, low-resistance flow. As gestation increases,
there is a gradual fall in all the resistance indices, so the amount of forward diastolic flow
increases. S/D ratio decreases as the period of gestation increases (S represents the peak systolic
flow or velocity, and D indicates the end-diastolic flow or velocity).

Abnormal flow patterns in the umbilical artery:
« Reduced end-diastolic flow: Uteroplacental insufficieney.

 Absent end-diastolic flow: Fetal compromise (termlnate the pregirancy by cesarean section if
gestational age is &gt;34 weeks). " h

* Reverse end-diastolic flow: Impending doom of death_(terminate pregnancy irrespective of
gestational age).

Middle cerebral artery: This will show increased diastolic velocity in fetus with hypoxemia.

Solution to Question 11:

The given image shows the lemon sign, which is seen in spina bifida.

Spina bifida is the common open neural tube defect associated with hydrocephalus and
Arnold-Chiari IT malformation. It is the most common open neural tube disorder. Spina bifida is
characterized by a cleft in the vertebral column with a corresponding defect in the skin so that the
meninges and spinal cord are exposed.
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The 3 main types of spina bifida:

* Spina bifida occulta - This is the mildest form of spina bifida. The defect in the vertebral arches
is covered by the skin. The splits in the vertebrae are so small that the spinal cord does not
protrude. The skin at the site of the lesion may be normal, or it may have some hair growing from
it.

» Meningocele - The defect in the vertebra allows the meninges to protrude through the defect.

» Myelomeningocele (meningomyelocele) - A defect in the vertebral column allows the spinal cord
with the meningeal coverings to protrude.

Spina bifida occulta Meningocele Myelomeningocele

The lemon sign is relatedu.ifo changes in, the configuration of the fetal frontal bone, which loses
convexity and appears:céncave or lineat on ultrasonography; this sign can be detected during the
first six months of\gestation.

The banarhla,.sigﬁ. is another_'sigﬁ that is seen in spina bifida associated with Arnold-Chiari II
malformatien. Herniation'of the brainstem and cerebellar tonsils occurs through the foramen
magnum, with the cerebellum surrounding the brainstem, thus giving rise to the appearance of
the curved shape of a banana.

Other options:

Option B: Anencephaly is characterized by an open defect in the calvaria and skin, such that the
cranial neural tube is exposed. It is a severe defect and is not compatible with survival. Frog eye
sign is seen in USG. Prominent orbits (arrows) and an absence of cerebral tissue more cranially
are seen.

Option C: Holoprosencephaly is a rare congenital brain malformation resulting from incomplete
separation of the two hemispheres. On antenatal ultrasound, there may be also evidence of
polyhydramnios, and the snake-under-the-skull sign may also be seen.

Option D: Omphalocele is a midline anterior abdominal wall defect through which the solid
abdominal viscera and/or bowel may herniate. The extruded abdominal contents are covered in a
sac. Given below is a fetal ultrasound image suggestive of an omphalocele (asterisk).
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Radiotherapy

Question 1:

What is the most common radiation used in radiotherapy?

a) Gamma rays

b) X-rays

c) Beta rays N -.
d) Alpha rays

Question 2: b A h,

Which one of the following has maximym-ionization _poténtial?
e F
. s

a) Electron g, L
b) Proton 18 - 5
c) Helium ion - 0 ' .
d) Gamma-photon e _ W&
L ]
.H.\:'_ . : . |
o S
]

Question 3: £

What is the r-r_;as-t'"f‘adiosen_sit.i-\'fé' phase of the cell cycle?
o

a) G2-M
b) M

c) G1

d) S

Question 4:

Match the following SI units with the parameters measured.

a) 1-A, 2-D, 3-C, 4-B
b) 1-B, 2-C, 3-D, 4-A
c) 1-B, 2-A, 3-C, 4-D
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d) 1-A, 2-D, 3-B, 4-C

Question 5:

The Bragg peak effect is pronounced in:

a) X ray
b) Proton
¢) Neutron

d) Electron Ny

Question 6: o

a) I-131 o | ¢ 4 ; 1
b) P-32 i C
c) Re-186 - : . 3
d) Ga-68 Ny
P ..l.' - X
Question 7: A ¥ 1

A woman dlagnosed Wlth DCIS underwent surgery and is now posted for adjuvant
radlotherapy.mth external Beam radiotherapy. Which of the following isotopes is commonly

o
used for the same? '

a) Cobalt-59
b) Cobalt -60
c) Radium-226

d) Strontium-89

Question 8:

Which of the following radioactive isotopes is not used for brachytherapy?

a) Iodine-125

b) Iodine-131
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c) Cobalt-60

d) Iridium-192

Question 9:

Which of the following modalities use remote afterloading?

a) Teletherapy
b) Brachytherapy
c) Radioactive iodine therapy oy

d) Targeted therapy

Question 10: T ) ™ %
Which of the following is not a radioprotector? “ad O
LW e 5

a) Zinc oxide " o ¥

b) Pentoxiphylline g o B &
c) Oxygen _'I' ; Y
d) Amifostine e & y
'\-\.'-' b
Question 11:

= -\._'\'

X
You are a radiation oncology resident explaining the harmful effects of radiation to a patient.
Which of the following is not a deterministic effect of the same?

a) Burns
b) Cataract
c) Hair loss

d) Mutations

Question 12:

What is the most radiosensitive tissue in our body?

a) Skin
b) Muscles

383 Sold by @itachibot



¢) Bone marrow

d) Nervous tissue

Question 13:

Granisetron was prescribed to a patient with gastrointestinal radiation syndrome to manage
his symptoms. At what dose of radiation does this condition typically occur?

a) 100—-300 rad

b) 300400 rad o e

€) 400-600 rad

d) 600-1000 rad

Question 14: 8y S of

Patients with which of the following' tiimors are bést treated with radiotherapy?

a) Seminoma / - e
b) Melanoma
c) Osteosarcoma Py 1l

d) Pancreatic carcinoma 1
b

..

Question 15:
-,

%

.l
Patients with which of the following tumors are treated with craniospinal irradiation?

a) Oligodendroglioma
b) Pilocytic astrocytoma
c) Mixed oligoastrocytoma

d) Medulloblastoma

Question 16:

What is the recommended dose limit of cumulative radiation exposure during pregnancy?

a) 1 mSv

b) 5 mSv
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c) 50 mSv

d) 20 mSv

Question 17:

A patient diagnosed with carcinoma cervix is undergoing the treatment modality in the image

given below. Which of the following elements is most commonly used in this?

Tandem with
a radioactive source

Ovoids with
a radioactive source

il _-\'\-l
Cobal W 3
a) Cobalt | o =
b) Technetium Y R
— LN

c) Radium, =} -t

u
d) Cesium * %

Question 18:

A patient with inoperable small cell lung carcinoma is posted for thoracic external beam
radiotherapy. How will the respiratory movement be counteracted during this procedure?

a) Arc modulation
b) Gating

c) Fractionation
d) Afterloading

Question 19:

385

Sold by @itachibot



Patients with which of the following conditions can be treated with stereotactic radiosurgery?

a) Stage 1 lung carcinoma
b) Miliary metastasis
c) Lymphangitis carcinomatosis

d) Carcinoma base of tongue with lymph nodes positive

Question 20:

Which of the following conditions is treated using gamma knife?

a) Glioblastoma ey
b) Arterio-venous malformation
c¢) Tuberculoma st ek M

d) Dandy-Walker malformation 43

Question 21: Syt L w2

Personal monitoring of radiation is do_Ilre by:
a) TLD badge e
b) Collimators Y
¢) Linear accelerator

d) Grid

"

%

Question 22:

A patient with carcinoma endometrium is treated with pelvic external beam irradiation.
Which of the following organs is likely to be affected the most?

a) Ovary

b) Vagina

c) Bladder

d) Rectum
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Answer Key

Question No. Correct Option
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Detailed Explanations

Solution to Question 1:

X-rays are the most common form of radiation used in radiotherapy. They are produced from
LINAC (Linear Accelerator).
If X-rays are not among the options, the second best answer would be gamma rays.

Note: Sources of radiation exposure:

* Natural: Cosmic rays, environmental (terrestrial and atmospheric), and radioactive isotopes - of
potassium (K-40) and carbon (C-14).
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» Man-made: Medical and dental (X-rays, radioisotopes), occupational exposure and nuclear
(radioactive fallout).

Solution to Question 2:

Helium ion has the maximum ionizing potential. It is identical to alpha particles, with two
protons and two neutrons.

It has the least penetrating ability and penetrates only superficial tissues to an extent of 1 mm.

Solution to Question 3: X e

g, . o

e, I-\"'\_ e
The cells are most radiosensitive in the G2-M phase of.the cell cycle ,

This is because the cells lack sufficient time to rep'alr DNA dam'ag'e before lelSlOIl in the G2-M

phase, leading to mitotic catastrophe. e _ = o

Radiosensitivity gradually decreases from G1 to the early S phase is the least in the late S
phase, where homologous recomblnatlon repair is %nost active aftér DNA replication.

Solution to Question 4: -
e L

i 5 ]
The correctly matched SI units and parametérs measured are as follows:
. = | .,
The common unit to rgeagure radioaq_’siirity is curie.

L ! -
The common unit*to'measure total radiation exposure is roentgen.
i '-:-]_. -\._"'\_.'
o |

B TP e

Gray Absorbed radiation

Becquer | Radioactivity
el

Coulom | Total radiation exposur
b/kg e

Sievert Dose equivalent

Solution to Question 5:

The Bragg peak effect is pronounced in protons.

The proton is a heavy and charged particle that gradually loses its speed as it interacts with
human tissue. It is easily controlled and delivers its maximum dose at a precise depth and can go
as far as 32 cm. The absorbed dose increases very gradually with greater depth and lower speed,
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suddenly rising to a peak when the proton is ultimately stopped. This is known as the Bragg peak.

The behavior of the proton can be precisely determined, and the beam can be directed, allowing
the Bragg peak to occur within the tumor site. Immediately following this burst of energy, the
protons cease radiating and come to a complete stop. This property of proton therapy enables
targeting tumors within the body, delivering radiation directly to the tumor while sparing the
surrounding healthy cells, offering a much less invasive alternative to treat cancer.

The Bragg curve shown below plots the energy loss of ionizing radiation during its travel through
matter.

Energy Loss of Alphas of 5.49 MeV in
Air (Stopping Power of Air for Alphas

= | of 5.49 MeV)
£

S 2

>

o

2

o

2

o y
o 1

o

£

a

a

2

7]

0 1 2 3 4

Path Length [cm]

LY

L
..

Solution to Questign 6"

Ga-68 (Gallium+68) is a radioisotope that is only used for imaging purposes such as PET scans.

Gallium-68 somatostatin receptor Positron Emission Tomography (Ga-68 PET) is used in the
diagnosis of neuroendocrine tumors (NETS).

P-32 (Phosphorous), I-131 (Iodine) and Re-186 (Rhenium) are used in radiotherapy.

Solution to Question 7:

Cobalt-60 (Co-60 ) isotope is used for external beam radiotherapy (EBRT).

External beam radiotherapy is given as follows:

* Cobalt machine - Co-60 produces gamma rays. It emits radiation of energy 1.25 MeV.
* LINAC (linear accelerator) - X-ray beams are generated to provide ionising radiation.
The energy spectrum used in radiotherapy is classified as follows:

* Orthovoltage - 200-500KV x-rays are produced. It is used to treat skin conditions.
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» Megavoltage - 1-25 MV x-rays are produced. These are used in modern radiotherapy.

Solution to Question 8:
I-131 is a beta-emitter used for systemic radiotherapy but not for brachytherapy. It is taken up by
thyroid tissue and differentiated thyroid cancers.

Brachytherapy is a type of radiotherapy where radioactive sources are placed inside or close to the
target area. It delivers radiation over short distances using interstitial, intracavitary, or surface
placement techniques. The following isotopes are used in brachytherapy:

» Permanent Low-dose rate (LDR) implants generally use Iodine-125, Palladium-l(-ig, or less
commonly Gold-198.

« Temporary LDR implants may use Iridium-192, Cesiumt137, Cobalt-66,or others.

 High-dose rate (HDR) implants almost always usé\Iridium-192,

-
- L,

Solution to Question 9: - Lo

Remote afterloading is used in.brachytherapy

In brachytherapy, sealed radioactive sptrces are used td-deliver radiation at a short distance by
interstitial, intracavitary, or surface ‘application.

Afterloading is the process ofiplacing the radjoactive material into the target region. This is either
done manually by the oncélogist, or by using remote afterloading devices.

Remote afterloading de::v-ices enable us to eliminate direct contact with radioactive sources while
administration. It'provides protéction from radiation exposure to healthcare professionals by
securing the radiation soureesin a shielded safe manner.

o

Solution to Question 10:

Oxygen is a radiosensitizer, while zinc oxide, pentoxiphylline and amifostine are radioprotectors.

Solution to Question 11:

Mutations are stochastic effects that occur as a result of radiation exposure.

The harmful effects of radiation may be classified into two general categories: stochastic and
nonstochastic/deterministic effects.
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Description

These are chance effects. The
probability of occurrence inc
reases with increasing absorb
ed dose, but severity does not
depend on the amount of ab
sorbed dose. This is called th

e 'all or none' phenomenon.

Increases in severity with inc
reasing absorbed dose in affe
cted individuals.

Threshold lev
el

It cannot be set.

It can be set.

Examples

Geneticeffect, development o
fcancer

Organ atrophy, fibrosis,lens
opacification, blood changes,
decrease in sperm count, irre
versibleskin damage,fetal abn
ormalities

Solution to Question 12:

= =
T, L
; '..__% L I
o i ,
KD o
Wy — -
il . 4 %
|_\. et P 1 N

= -"\-.\"' - .: e

The most radiosensitive tissue 1n our i;:(")dy is bone 'marrow o

The least radiosensitive tlssu,eqs the nervoqs.tlssue

Lo

w—

i

Note: The most radlosensmve blood c¢}1§ 5Te lymphocy‘tes and the least are platelets. RBCs are

relatively radioresistant.

Solution to Question
--Ll'

_‘hﬂh- -
13:
"L b

._:'-.__-'

Gastrointestinal radiation syndrome occurs after exposure of 600-1000 rad.
!

By L
Acute radiation syndronteiis characterized by three main presentations:

» Hematopoietic - marked by aplastic anemia. This occurs at 2—3 Gy or higher. This may result in
infections, bleeding, and anemia due to the destruction of red blood cells.

* Gastrointestinal - occurs due to absorbed doses of 6-7 Gy (600—1000 rad). The signs and
symptoms include nausea, vomiting, loss of appetite, and abdominal pain. Symptomatic
management is advised with intravenous ondansetron or oral granisetron.

 Neurovascular - This syndrome typically occurs at absorbed doses greater than 30 Gy (3000
rad), though it may occur at 10 Gy (1000 rad). It presents with neurological symptoms such as
dizziness, headache, or decreased level of consciousness, occurring within minutes to a few hours,

and with an absence of vomiting. It is invariably fatal.

Solution to Question 14:
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Seminoma is a highly radiosensitive tumor and is best managed with radiotherapy, in contrast to
melanoma, osteosarcoma and pancreatic carcinoma, which are known to be resistant to radiation
therapy.

Solution to Question 15:
Medulloblastoma is treated with craniospinal irradiation. It is a radiosensitive tumor that
responds very well to radiotherapy.
The indications for craniospinal radiation are:
* Therapeutic - for radiosensitive brain tumors such as medulloblastoma.
* Prophylactic - CNS malignancies that show disseminati(?r!-v_ia CSF such as:
* Medulloblastoma )

« Glioblastoma

* Germinoma

|

|

* Leptomeningeal rhabdomyosarcoma.

Some radiosensitive tumors which have a high risk of metastasis t6 CNS. These include small cell
lung cancer, acute lymphoblastic leukemia, Non-Hodgkin’s. lymphoma.

Solution to Question 16: -

The recommended dose*limit of cumulative radiation exposure during pregnancy is 1mSv.
1 ]

For pregnant patients who requife.diagnostics with exposure to ionizing radiation, the radiation
protection pringiples are followed:
o

* The exposure should be-justified
» The dose should be as low as reasonable achievable

* Dose limit is not particularly specified as it involves a single time exposure to diagnostic
radiation during which effective dose to the fetus is usually &It;1 mSv. The deterministic effects on
the fetus are not seen below 50 mSv (5 rad)

* Occupational exposure during pregnancy should not exceed 1mSv/year.
The dose limits for non-pregnant radiation exposure in non-pregnant individuals are:
 Occupational exposure - Effective dose should not exceed 20 mSv/year.

* General public exposure - Effective dose should not exceed 1 mSv/year.

Solution to Question 17:
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The given image shows brachytherapy being used to treat carcinoma cervix. Cesium is the most
common radioactive agent used for the same.

In the majority of these treatments, radiation applicators are placed within a cavity of the body
such as the bronchus (airway) in the lung, esophagus, vagina, cervix of the uterus.

Brachytherapy is a form of radiation therapy in which the radiation source is placed close to the
tumor. It can be either a low-dose or high-dose rate system. The primary advantage of internal
radiation is the ability to deliver a higher radiation dose while the normal tissues receive less
radiation since the radiation sources are placed within the tumor. Both Iridium and cesium have
been used as radioactive sources to give internal radiation.

Dosage is calculated with respect to the amount of radiation received at two arbitrary points A and

B (image below).

)

Ty
_ﬁ
Location 2cm above and 2cm lateral to | 2cm above and 5cm lateral to

the external os the external os
Structure prese | crossing of the ureter and ute | Obturator lymph node
nt rine artery
Dose of radiatio | 7000-8000 cGy 6000 cGy
n
X ."‘v'-':"':" : L Tl e =

Radiotherap

Uterine cavity

Tandem

(with radioactive
source)

External os of cervix

Ovoids
(with radioactive
source)

Vagina

Different techniques of brachytherapy:

Stockho | Intrauterine tandemOne vagi | Three 24 hours each week
Im nal plaque ly
Paris Intrauterine tandemThree va | One 120 hours
ginal ovoids
393
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Manche | Intrauterine tandemTwo vagi | Two 72 hours each week
ster nal ovoids ly

Solution to Question 18:

Respiratory movement is counteracted during radiotherapy by respiratory gating.

Radiation is only delivered when the tumor is exactly in the right place, and the treatment beam
automatically turns off when the tumor moves outside of the target field. It is.a*process for
continuously monitoring the movement of tumors during nermal breathiqg. ’

ol
e "'-_ 7 y
b
Solution to Question 19: ' -:,F‘h -;'1'" q':f"
- ~ 2 F
Stage 1 lung carcinoma, being a 1ocali§§‘d'1'ﬁmor, is tre,??ed with ster.Qho;:'actic radiosurgery, a
technique reserved for confined l&:éig'_“n »In contrast, the other fog&itions are widespread and

unsuitable for localized therapy;: , Gy ",

Stereotactic radiotherapy im.;b‘l;/es distl;.ibﬁ.:fi'ng radiati(_)iq'b":dms in three dimensions and
administering them in fractions, while'stereotactic radiosurgery involves administering a single
large dose in one session. Gamma‘knife refers Itg.-ste'reotactic radiosurgery of the brain. It is used
to treat acoustic neuromas. Cyberknife refers to stereotactic radiosurgery of the body. It is linear
accelerator(LINAC)-based -th used to Eraétbrain tumors, prostate cancer, etc.

.,.:L-::"‘h a:u:““'.
) A
Nt b
Solution to %l_es”’t-ion 20; 4IC¥F"
"I-\.l'.

The arterio-venous malformation is treated using a gamma knife.

Stereotactic radiosurgery (SRS) is a reasonable alternative for people who refuse or cannot
tolerate surgery. Here, beams are modified and focused only to concentrate on the tumor and
have little effect on surrounding tissue. It can be done by using:

* X-knife using a linear accelerator (LINAC)
« Gamma-knife using Cobalt 60

* CyberKnife - image-guided linear accelerator using real-time image guidance to deliver radiation
from multiple angles.

The patient wears a specialized helmet that is surgically fixed to the skull. Gamma knife aims
gamma radiation through a target point in the patient’s brain. An ablative dose of radiation is
thereby sent through the tumour in one treatment session while surrounding brain tissues are
relatively spared.

SRS has been used in the treatment of almost every intracranial lesion but is commonly used in
the treatment of acoustic schwannoma, pituitary adenoma, meningioma, and trigeminal neuralgia
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but not glioblastoma.

The image below is an illustration of the principle of gamma-knife therapy:

& "5 &~
Solution to Question 21: %‘& R""':""-H O
LT
Personal monitoring of radiation is by a TLD@%@&

The TLD badge (thermolumi '@;:t' dosim eﬂ%ﬁould be positioned according to local or
national practices. In Indi F:-?:‘TLD ba %as to be worn at the chest level inside the lead
apron if the apron is ]qAn addit_i_QHH.hll wrist badge has to be worn for procedures requiring
hands close to the primary beam{-,.‘ L

The thermol scent material used is calcium sulfate doped with dysprosium or lithium
fluoride. iation expo.iglEE'is monitored every three months. The maximum dose limit for
occupational radiation workers is 30 mSv in a year, provided the cumulative dose in a block of 5
years does not exceed 100 mSv.

The given image shows a TLD badge.
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Solution to Question 22:

i, 1

- : X
- oh %
ol e ﬁx

Among the given options, the Qvary is most likely to be affecteﬂ as it is the most radiosensitive
organ. ) i o

.\-_i.\-
Radiosensitivity of pelvic organs is as_fQ.Hows: ovaxy%‘gt:rectum&gt;bladder&gt;vagina. The
radiation tolerance dose for the o_}_l/al;"y'is 2-3 Gy.:ryhel‘eas the vagina is 90 Gy. Hence, among the

given options, the vagina is thesmost radlores'l-s;tant organ.

The radiation dose necessg":ry to induce, o{7ar1an failure is age-dependent. A single dose of 3-4 Gray
can induce amenorrhué_"lln almost alt‘\?dmen &gt;40 years of age. In young women, oogenesis is
much less sens1t1.va.}0 radlatlon '.{é-compared to the elderly.

The radlose.pmti.wty of Van_(_)"ué'tlssues is summed up in the table given below:

Note: The skln is most C(;ruﬁmonly affected due to radiation. Stratum basalis is the layer of the skin
most affected.

Tissue Bone marrow, Go | Nervous tissue, Muscle fibers
nads

Blood cells Lymphocytes Platelets

Stages of cell cycle | G2M interphase S phase

Cell types Rapidly dividing Quiescent

Ocular structure Lens Sclera

Layer of retina Rods Ganglion cell layer
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Nuclear Medicine

Question 1:

Which of the following is true regarding PET scans?

a) It uses gamma emitting radioisotope
b) It is used for 2D image reproduction
c) Lead collimators are used " &

d) It can be used for hybrid imaging

Question 2: " = o "

Which of the following is the principle of PET scan? B, o o o)

a) Single photon peak at 511 keV=, ;

b) Dual photon peak at 511 k_leV =l
c) Single photon peak at 211 keV
d) Dual photon peak at 211 ke‘V_ Fy . 3k

d o
A
-

Question 3:

Which of the f@lioﬁxving cor_np'oli'n.ds are used in PET scan?
|

a) Fluorodeoxyglucose
b) Technetium pertechnate
c) Thallous chloride

d) Gallium citrate

Question 4:

While performing a PET-CT scan, uptake in which of the following areas is likely to be a false
positive?

a) Urinary bladder
b) Testes
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c) Pancreas

d) Lymph nodes

Question 5:

Which of the following is not a device used to image gamma radiation in scintigraphy?

a) Gamma camera
b) Scintillation camera
c) Anger camera

d) Photon camera

Question 6: Wors® el M

Among the following, which isotope is used‘in nucleaf :sc'anning’.{ o
1 .. L i ._\.-

a) Tc-9om
b) I-125 L4 %
c) Cs-137
d) Ir-192

Question 7:

An 84-year-old man has been d.iagnosed with Alzheimer's disease. Which of the following can
be used to assess his cerebral perfusion?

a) Tc-HMPAO SPECT
b) In-111 DTPA

¢) Tc-oom MIBI

d) Tl-201 scintigraphy

Question 8:

An oncologist orders a bone scan to assess for bony metastases in a 49-year-old woman with
breast cancer. The radioactive isotope of which of the following is used?

a) Phosphorous
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b) Iridium
c) Technetium

d) Gallium

Question 9:

A 48-year-old woman who underwent a renal transplant 4 months ago comes for follow-up.
Which of the following would you perform to assess her renal function?
a) Tc ggom DMSA N A
b) Tc 99m DTPA
c) Tc gom MAG3 e o
d) Captopril DTPA

Question 10: R 1 b LN

Technetium 99m labeled RBC s¢an is usefulin which of the following patients?

a)2,3, 4 '

b)2, 3,5 '

€)1, 4,5 5 .

d) 1 3, 4 o) o %
Question 115 )y

A DMSA scan can be performed in all of the following cases except:

a) To look for renal scarring in a child with vesicoureteric reflux
b) To evaluate a patient with a duplex renal collecting system
c) To assess renal perfusion in a man with renal artery stenosis

d) To confirm the presence of an ectopic kidney in a patient

Question 12:

A 61-year-old stroke patient is scheduled to undergo cerebral perfusion scanning. Which of
the following would not be useful?
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a) 82RbCl

b) 150-H20
¢) 13N-NH3
d) 18F-FDG

Question 13:

A 2-year-old child is brought with recurrent episodes of blood in his stool. Meckel’s
diverticulum is suspected. Which of the following can be used to confirm thﬂe diagnosis?

i-\u-"-...-'-'l
a) Tc pyrophoshate > o
[:J“-._ L

b) Tc 99m DTPA 20 C':I?‘

c) Tc 99gm MAG3 “'E"-'; 5 - ‘::I-.f -
d) Tc 99m pertechnetate ___ﬂl"-:;'-- -__:: ) ,,':.__L"

AW o0 0
AR
Question 14: “-.;f"? Ty :—_,"-'
- O s QO

A 60-year-old woman is beiln_g'I evaluataé.f.:)"'f severe -lf‘ggnd back pain. CBC shows Hb of 7 g/dl
and serum creatinine is 2.3 mg/dl. ?ﬁain X-ray.of Her femur reveals the following. A bone
scan in this patient would likely'show whic he following findings?

p eLhZ S b, h—.Q5 ' g g

a) Hot spots
b) Cold spots
c) Diffusely increased uptake
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d) Diffusely decreased uptake

Question 15:

A 56-year-old man is rushed to the ED with severe chest pain and is diagnosed with acute
myocardial infarction. Which of the following can be used to assess the area of infarction in
this patient?

a) Thallium-20

b) Gallium

c) Tc-99m pyrophosphate _

d) Cobalt-91 o

Question 16:

=,

A 40-year-old woman is referred from;a'PHC for,the-evaluation 'df- nodular thyroid
enlargement. As part of the evaluation, she is planned for a‘radio uptake scan. Which of the
following isotopes is not used.in'this test? .

a) Iodine-123

b) Iodine-124 i hd
¢) Tc 9om %
d) Iodine-127 ;

"
Question 17:

A 43-year-old woman presented with recurrent headaches, palpitations, and sweating. Her
blood pressure was found to be 170/110 mm Hg. Further testing revealed elevated urinary
metanephrines. An MRI was negative. What is the next best step in management?

a) C11 methionine PET

b) 18F-NaF PET

c) Gallium 68 DOTATOC PET

d) ggmTc pertechnetate scan

Question 18:
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Technetium-9gm labelled heat-denatured RBCs are used to diagnose pathology in which of
the following?

a) Biliary system
b) Kidney
¢) Pulmonary circulation

d) Spleen

Question 19: ok

What is PACS in medical imaging?

a) Planned archiving and communication system _ o,

b) Planned archiving computerized system et N it
c) Picture archiving and communication systen e 13 Pt -
d) Picture archiving or computerized. system iy Faal
. W o
. 1% - I.-\._- ..-\.
Question 20: ) ™

Radioactive iodine uptake scan _o_f_'ai'ﬁ-a.l-tient s_h_o_‘v;fed- the following result. This is suggestive of
which of the following conditions? ‘
i1
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a) Graves' disease
b) Endemic iodine deficiency

c) Subacute thyroiditis
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d) HCG induced thyrotoxicosis

Answer Key

Question No. Correct Option

O |IN|OO 0| |W[N|(F

=
=

=
N

=
w

'—\
S

[N
a1

|
=
o

J
=
~

=
oo

=
(o]

=
o
O |0 |0 (a0 |Tcjlajajlo | o (0|9 |9 QY | |T|Qa

N
o

Detailed Explanations

Solution to Question 1:

PET or positron emission tomography is a nuclear medicine imaging technique that can be used
for hybrid imaging. That is, it can be combined with CT to allow a correlation between the
metabolic information (PET) and the cross-sectional anatomic information (CT).

PET scanning measures the uptake of positron-emitting radioisotopes in the body, allowing us to
visualize the functional processes of the body. 3D images of tracer concentration within the body
are then constructed by computer analysis. Hence, it provides metabolic and functional
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information, unlike CT and MRI, as it is based on the principle that tumor cells generally have
high metabolic activity compared with normal tissues.

A glucose analogue called fluorodeoxyglucose (FDG) is used in PET imaging. FDG is taken up by
metabolically active cells, where it undergoes phosphorylation to form FDG-6-phosphate. Unlike
glucose, FDG-6-phosphate cannot undergo further metabolism and becomes trapped within the
cell and this is detected by the PET scanner.

Single-photon emission computed tomography (SPECT) is another similar imaging technique.

The below imaging modality is a PET CT scan.

Very expensive Lower cost .,."? 2

Usespositron-emitting radioi | Usesgamma-emitting radiois
sotope (tracer) like18F-FDG otopes (tracer) such asTc-99
m,I-123, I-131

Better contrast and spatial re | Less contrast and spatial reso *
solution lution i

Solution to Question 2:

PET scans are based on the principle of production of a dual photon peak at 511 keV.

To perform a PET scan, a radionuclide tracer (labeled to FDG molecules) is used. These molecules
decay in the body with the release of a positron. The positron travels a short distance and
annihilates with an anti-particle (electron). This annihilation reaction results in the formation of
two high-energy photons that travel in opposite directions. Each photon has an energy of 511 keV,
making this a dual photon peak at 511 keV.
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Solution to Question 3:
PET involves the use of a radiolabelled bio-compound such as 2-fluoro-2-deoxy-D-glucose (FDG)
which is injected intravenously. This compound is taken up and broken down in the cells.

It is based on the principle that tumour cells have a high metabolic rate, and hence this compound
is also metabolised by tumour cells. FDG is metabolised to FDG-6-phosphate which cannot be
further metabolized by tumour cells. Hence it accumulates in tumour cells and can be measured
and quantified.

The applications of PET include:

* Oncologic:

* Detection, staging, drug response

* Differentiation between radiation necrosis and recurrences
* Neurologic: :
» Early diagnosis of Alzheimer's disease £

* Localisation of seizure focus in the interi(:,tafphase _
* Localising eloquent areas (e.g. speech, metor function.)

» Cardiac: Identification of hibernating myocarditim

Solution to Question 4:

LY

On 18F-FDG PET-CT scany the urinary bladder shows normal physiological uptake and is a
potential source of false“positive in oncologic imaging.
1 ]

The following are areas of normal'physiological uptake on PET CT:

* Brain tissue™ ’

» Skeletal muscle, especie.ﬂly after strenuous activity and laryngeal muscles following speech
» Myocardium

* Gastrointestinal tract - intestinal wall

* Genitourinary tract - as FDG is excreted via the renal system and passes into the collecting
systems

* Brown fat - FDG accumulates here as glucose and ATP are required for heat production
* Thymus
* Bone marrow

The following image shows supraclavicular uptake on a PET scan, due to the presence of brown
adipose tissue.
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Solution to Question 5: g = LAl O

A photon camera is not used in §cintigraphy: _«

A gamma camera, also calleda scintilla_‘[ion"or Anger cameéra, is used to image gamma
radiation-emitting radioisotopes. This'téehnique is known as scintigraphy.

The applications of scintigraphy _inchide: I

* Early drug development.; » , -3

* Nuclear medical imag:iﬁ; to view and"analyze images of the human body.

* Assess the distribution of medih:ally injected, inhaled, or ingested radionuclides emitting gamma
rays. T i el

% = 1L

Solution to Question 6:
Technetium agents based on technetium-9ggm (Tc-99m) radioisotopes are the most frequently
used agents in nuclear imaging.

Tc-99m is a radioactive isotope that works by emitting gamma rays in the targeted tissue or organ.
These gamma rays are then detected and recorded by specialized gamma camera for medical
imaging purposes. The radioactive technetium can be chelated to several different compounds to
create specific radiopharmaceuticals and optimize imaging of various structures.

The half-life of Tc-99m is 6 hours. It produces gamma rays of 140 keV. It is a pure gamma emitter
as it is in a metastable state. It decays to the stable isotope of ruthenium-99.

Other options:

Iodine-125, caesium-137, and iridium-192 are used in radiotherapy.
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Solution to Question 7:

Tc-HMPAO (technetium-99m hexamethyl propylenamine oxime) SPECT is used for the
assessment of cerebral perfusion. In Alzheimer's disease, it shows reduced perfusion of the
temporoparietal region.

Other options:
Option B: In-111 (Indium) DTPA is injected intrathecally to assess CSF flow.
Option C: Tc-9g9m (Technetium) MIBI is used for parathyroid scintigraphy.

Option D: Tl-201 (Thallium) is used in myocardial perfusion scanning. .

Solution to Question 8:

Technetium tagged to various substrates/isilised for bone.scans. o
The patient is injected with a small amount of radloactlve material'sach as 600 MBq of
technetium-99m-MDP and scanned with a gamma camera, a dévice sensitive to the radiation
emitted by the injected material MDP (methyl diphosphonate) adsorbs into the hydroxyapatite

crystals and accumulates in the areas of active bone formation.

Given below is a bone scan demonstrating bony métastasis in the pelvis.

L ]
b £
. 5 L™ . I:?
- - - -
[} 1 BT R L [}
ANTERIOR POSTERIOR : ANTERIOR POSTERIOR

Other options:

Phosphorous (P-32) and Iridium (Ir-192) are used in radiotherapy.

Solution to Question 9:
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Tc-99m MAG3 (mercaptoacetyltriglycine) scan can be used in the evaluation of renal transplant
function and may also be used in transplant obstruction. The imaging findings of acute rejection
are characterised by diminished flow.

Tc-99m MAG3 radioisotope is eliminated through the kidney through both glomeruli filtration
and tubular excretion and is a measure of both. Indications for 99mTc-MAG3 dynamic
renography are as follows:

* To assess divided renal function and urinary drainage where the collecting system is significantly
dilated.

* To assess differential renal function following surgery or procedure, for example,
post-pyeloplasty.

* To assess for a urinary leak or possible obstruction following the renal transp_lan‘f.
Other options:

Option A: Tc-ggm DMSA (dimercaptosuccinic acid) is used to evaluaté'renal structure and
morphology, particularly in pediatric imaging for détecting scarring-and pyelonephritis. It is an
ideal agent for the assessment of the renal cortexs : b

Option B: Tc-ggm DTPA (diethylene-triamine-pentaacetate) is cleared.only via glomeruli and has
no tubular excretion. Hence, it is used for direct measurement of GFR:

W Ny
Option D: Captopril DTPA is used. for screening in‘patients with renovascular hypertension.

Solution to Question 10: i

|

Tc-99m labeled RBC scanwould be useful in patients 1, 3, and 4. The uses of Tc-99m labeled RBC
scan include assessment“ef the following:

* Assessment of cardiaé functionin congestive cardiac failure and congenital heart disease
« Occult gastrointestinal (GD bleed

* Vascular lesions like hepatic haemangioma

* Ectopic splenic tissue (splenosis)

Other options:

Tc-99m labeled leucocytes are used in inflammatory bowel disease (IBD).

18-Fluorodeoxyglucose PET scan is used in tumors, including solitary pulmonary nodules.

Solution to Question 11:

Tc-99m DMSA (dimercaptosuccinic acid) scan cannot be used to measure renal plasma flow as it
can be only seen on dynamic scans.

The Tc-99m DMSA scan is used for the assessment of renal cortex as it binds to the sulthydryl
groups in proximal tubules with longer retention than other agents. It allows better assessment of
differential renal function. It is a static scan as opposed to dynamic DTPA or MAGS3 scans. It is
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used for the following;:

* Evaluation of renal structure and morphology
* Detection of scarring and pyelonephritis

» Evaluation of renal anatomical abnormalities

Note: Captopril DTPA is used for screening in patients with renovascular hypertension.

Solution to Question 12:
18F-FDG is a metabolic tracer that is a glucose analog tagged with positron-em.itti-i?l.g fluorine-18.
It has no role in measuring cerebral perfusion. 1
The following radiotracers are used for the measurementio'f- cerebral p_erfl.lsion:
» 82RbCl (Rubidium chloride) -
« 150-H20 T ' b
 13N-NH3 (Ammonia) L o

Solution to Question 13: i

Tc 99m pertechnetate scanning isused to confirm the diagnosis of Meckel's diverticulum.

Tc 99m pertechnetate scan,a'tadionuclide imaging more accurate in the pediatric age group than
in adults for Meckel's diverticulum. It has.a' very high sensitivity and specificity for bleeding
Meckel diverticula but _is" of little value in children with no history of rectal bleeding.

Other uses of Te=9om pertechnet:ate include:

* Thyroid irha-gi_ng =

» Parathyroid imaging for distinguishing from the thyroid gland
* Testicular imaging

* Gastric emptying studies, intestinal and rectal functional studies.

Solution to Question 14:

This clinical scenario and image showing multiple lytic lesions are suggestive of multiple
myeloma. This condition presents with cold spots on bone scans as there is a lack
of compensatory osteoblastic activity.

Multiple myelomas are the most common primary malignant bone neoplasm in adults arising
from red marrow due to the monoclonal proliferation of the plasma cells.

409 Sold by @itachibot



Solution to Question 15:

Technetium 9g9m pyrophosphate is used in hot spot imaging in acute myocardial infarction. It
accumulates in the damaged myocardium and the area of infarct appears as a hot spot.

Solution to Question 16:

Iodine-127 is the stable isotope and is not useful for thyroid imaging.
The following isotopes are useful in thyroid imaging;:

* Iodine-123: Functional scan of the thyroid

* Iodine-124: Produces positrons and is used in PET scans x

L

» Tc 9g9m pertechnetate

Solution to Question 17: o N Fa

This clinical scenario is suggestive of pheochrom6cytoma. The dia;;g'nosis can be confirmed by
gallium-68 somatostatin receptor DOTATOC PET scan.

Somatostatin receptor scintigraphy shows ‘increased aetivity in paragangliomas and is a useful
technique for identifying extra-adrenal phaeochromocytomas. The compounds often used in
molecular imaging with PET inclade 68Ga-DOTATOC, 68Ga-DOTATATE, and 68Ga-DOTANOC.
They bind to somatostatin receptors with‘ varying affinity for different receptors.

This investigation is uséful in the diagnosis of new lesions in patients with or suspected
. . §
neuroendocrine tumors.

Other options. ',

o
Option A: €11 methionine’PET is a radiolabelled amino acid, and tumour uptake reflects cellular
proliferation and microvessel density. It is used in the grading of brain tumors, differential
diagnosis and identifying recurrence.

Option B: 18F-NaF PET uptake reflects blood flow and bone remodelling. It is used for imaging
bone pathology by detecting primary and secondary bone tumours.

Option D: g9mTec pertechnetate is useful for thyroid nodules, and ectopic gastric mucosa.

Note: The investigation of choice for adrenal phaeochromocytoma is contrast-enhanced MRI.

Solution to Question 18:

Technetium-9gm labelled heat-denatured RBCs are used for specific splenic assessment and is
gold-standard in splenosis.

The uses of Tc-99m labelled RBC scan include assessment of the following;:
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 Assessment of cardiac function in congestive cardiac failure and congenital heart disease
* Occult gastrointestinal (GI) bleed
* Vascular lesions like hepatic haemangioma

« Ectopic splenic tissue (splenosis)

Solution to Question 19:

Picture archiving and communication system (PACS) is a modality of imaging technology that
helps in image transmission from the site of acquisition of images, to multiple diffefent sites at
different locations. '

This is not only economical (film-less department), but is;alse convenient to-access multiple
modalities (radiographs, CT, MRI, ultrasound) simultanéeously at multiple locations within the
hospital or across the globe.

Digital Imaging and Communications in Medi'cin-'e. (DICOM) is a standard for.handling, storing,
printing, and transmitting information in mmedical imaging. DICOM is used worldwide to store,

exchange, and transmit medical images. . Ko
e ky

Solution to Question 20:

The given image shows low radioactive iodine uptake (RAIU) suggestive of subacute thyroiditis.

High RATU is caused due to'Graves' disease, endemic iodine deficiency, and HCG-induced

thyrotoxicosis. s -

In non-pregnant; hyper.'thyroid patients with physical examination suggesting nodular thyroid
disease, radioagtive iodine sheuld be the initial test to determine the etiology. Pregnancy and
breastfeeding are absoluté contraindications to radionuclide imaging.
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