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40 yo female, previously well

* Pyrexial
* Chest pain

* Raised Inflammatory Markers
* C Reactive Protein,
* Erythrocyte Sedimentation rate

e ? ‘Rub’ on auscultation
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LUNG WINDOWS NORMAL
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@& When poll is active, respond at pollev.com/edick900
s Text EDICK900 to 07480 781235 once to join

What is the diagnosis

Aortic dissection

Pulmonary Embolus

Pericarditis

Right Glenohumeral dislocation

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Normal pericardium<2mm
Easiest to see over RV
Normal pericardial fluid 15-50ml

Thanks to Dr Mary Roddie, Imperial College London



©

\
1

2 layers of pericardium l‘f

Both thickened /:
enhancing

Pericardial effusion -
stranding

Thanks to Dr Mary Roddie, Imperial College London .
Bogaert & Francone Radiology 2013



PERICARDITIS

HX & EX

Severe chest pain
Pericardial Rub
Widespread ST elevation

IMAGING:

Pericardium >4mm (n =2mm)
Enhancing,

Pericardial effusion
Stranding

Histology:
inflamed pericardial layers
& fibrin adhesions

visceral

Bogaert & Francone Radiology 2013



Middle aged main, Atypical Chest Pain

3 OMAJU£:I|JA

’ Cardiac CT

Chest Pain

HHE;

Banning et al Percutaneous Coronary Intervention in the UK: Heart 20
Halpern: TRO CT for Acute Chest Eain and possible Acute Coronary Syndrome : How | do it
Frauenfelder et al : TRO CT in the ER:protocols and spectrum of imaging findings, Eur Radit




Tt
igeCTA — Card Cardiac % C
Il

P

Image size: 512x 512
View size: 698 x 698
Wl 300 WW: 1200

>

-
a9 4. AT
('/ i
' "




T
rdige-CTA — Card Cardiac % C

/ Y
SN VI TFAIN o

Image size: 512x 512 .
View size: 698 x 638 ' i |
WL: 300 WwW: 1200

s A

-~

R Main Corong\r\; A SHd
g




Image size: 512 x 512 iy TKM
View size: 698 x 698 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 WW: 1200 Q by

Zoom 136% Angles L— )
Thanks to Dr Ben Ariff, Imperlal College London s wupn ., 12/03/2013 13:46:12
weRvIEE ocation. | 396 @nm P Made In Osirix




Image size: 512 x 512 iy TKM
View size: 698 x 698 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 Ww: 1200 .~ 0

Y " ' 0

Zoom 136% &ngles L- )

/1 )

Thanks to Dr Ben Ariff, ImperlaICoIIege London mEEomETcaLuwy | 12/03/2013 13:46:12
wwnwIvEs oation: | o6 "ff-4 m P Made In Osirix




Image size: 512 x 512 iy TKM
View size: 698 x 698 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 Ww: 1200 "

R —
Zoom: 136% Angles .p': e A /
Thanks to Dr Ben Ariff, Imperial College, London Fereneerareeuns THN— S R 1= =7 ) | E R e

wenwivas oeacion. o E,. P Made In Osirix



Image size: 512 x 512 iy TKM
View size: 698 x 698 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 WW: 120q ...,-:" ‘

(
/

6% Angles ‘4.: )

/1 ) o

Zoom: 13

Thanks to Dr Ben Ariff, Imperial College, London Errerterarcuienermm— H \‘.’ 12/03/2013 13:46:12
qu= weRwIYES oLation: o ':lf P Made In Osirix



Image size: 512 x 512 iy TKM
View size: 698 x 638 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 WW: 1200

R | \
» o4
Zoom: 136% Angles L-FERGE = Pear
Thanks to Dr Ben Ariff, Imperial College, London ey SR P74 Voo R T T

e — 150 (820 mm P B Made In QsiriX



Image size: 512 x 512 TKM
View size: 698 x 698 » Card Cardiac CTA — Card Cardiac % CTA
WL: 300 Ww: 1200«

0
0

12/03/2013 13:46:12
Made In Osirix



Image size: 512 x 512 iy TKM
View size: 698 x 698 - Card Cardiac CTA — Card Cardiac % CTA
WL: 300 WW: 1200«

Where is B
Left anterior |
descending ' |

R

stenosis? |

| 12/03/2013 13:46:12
Made In Osirix




Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



Image size: 512 x 512

TKM
View size: 698 x 638 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 Ww: 1200« 0

Anterior

d Descending \
S

" Arte r‘y‘.

12/03/2013 13:46:12
Made In Osirix




Image size: 512 x 512 iy TKM

View size: 698 x 698 : Card Cardiac CTA — Card Cardiac % CTA
Wl: 300 Ww: 1200« MM 0
2 . “. .. ] { » r - J

£ I

Severe stenosis or occlusion of Left Anterior Descending Artery

12/03/2013 13:46:12
Made In Osirix




Image size: 512 x 512 iy TKM
View size: 698 x 698 P Card Cardiac CTA — Card Cardiac % CTA
WL: 300 Ww: 1200 0
0

Zoom: 136% Angles FJ.: )

C ) /1 /1 ) C*

Thanks to Dr Ben Ariff, Imperial College, London Frerero=ts .. .. 1 12/03/2013 13:46:12
am= DCaLion: | el ) Made In Osirix



Image size: 512 x 512 iy TKM
View size: 698 x 698 3 Card Cardiac CTA — Card Cardiac % CTA
WL: 300 Ww: 1200

Zoom: 136% Angles |L-FEEE

O A Ch C

Thanks to Dr Ben Ariff, Imperial College, London =y o TR SR P-rd s 7 o) kB b= 2 s
R ERTIEES oearion: ' es ?j m P Made In OsirixX



Image size: 512 x 512 iy TKM
View size: 698 x 698 - N Card Cardiac CTA — Card Cardiac % CTA
WL: 300 WW: 1200 TN o 0

O

Zoom: 136% Angles L-BEGE .

/1 ) Cd

Thanks to Dr Ben Ariff, Imperial College, London B are e U ns y . S R P24 0= VAo ) b= R b= o
ap= weRwvEs oCaLion: SebAm mm P Made In Osirix




TKM

Image size: 512 x 512 iy
£ rd Cardiac CTA — Card Cardiac % CTA

View size: 698 x 698
WL: 300 Ww: 1200

~

cumfle)

Thanks to Dr Ben Ariff, Imperial College, London By e e T —— . =4 e e = KR
apc gakSl mm P Made In OsiriX

L oLacion: | ored 1

Zoom: 136% Angles L-BEIE™

A CY &




Image size: 512 x 512 iy TKM
View size: 698 x 698 W Qa;d Cardiac CTA — Card Cardiac % CTA
iy, . ,f. ' ¥ .

: 300 WW: ' G :
WL: 300 WW: 1200 e Uy 0

SEVERE STENOSIS OR OCCLUSION LEFT
ANTERIOR DESCENDING ARTERY

NEEDS BYPASS GRAFT OR STENT

LO0OIrs IDO/O ~rgles L= -., .
A /1 3

| 12/03/2013 13:46:12
Made In Osirix




Male, 30’s,
Chest Pain while exercising, now
settled




Male, 30’s,
Chest Pain while exercising, now
settled
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Why do you think the patient gets pain when exercising?

“Ischemia ”

“ Pulmonary artery and Aorta squeeze the origin of

coronary branch with this individual anatomical
anamoly ”

“ Coronary artery gets squashed ”
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Acute Chest
pain - CT PA































What is the diagnosis

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




Acute Chest
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Elderly man, Severe ‘tearing’,
interscapular chest pain

Thanks to Dr John Curtis, Aintree University Hospital, UK
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Which is the true lumen

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




True Lumen
Central
More dense

False Lumen
Webs

Less dense
‘beak’
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| |
which lumen is generally smaller? False or true lumen?
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True Lumen
Central
More dense

False Lumen
Webs

Less dense
‘beak’
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what are the signs of a poor prognosis?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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what are the signs of a poor prognosis?
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Haemopericardium
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Best description of findings

Issection aorta
Issection aorta
issection aorta with haemopericardium
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Best description of findings

'vpe A dissection aorta
'vpe B dissection aorta

'ype A dissection aorta with haemopericardium



AORTIC DISSECTION

ACUTE
AORTIC
SYNDROME

INTRAMURAL
HAEMATOMA

PENETRATING
ATHEROSCLERQTIC
ULCER




ACUTE
AORTIC
SYNDROME

INTRAMURAL

AORTIC DISSECTION HAEMATOMA

Complications
Tamponade

Acute aortic regurgitation
Aortic rupture

Vessel occlusion

PENETRATING
ATHEROSCLEROTIC
ULCER




ACUTE
AORTIC
SYNDROME

INTRAMURAL PENETRATING

AORTIC DISSECTION HAEMATOMA ATHERLCJ)I—SéZé_:ROTIC

Stanford A: ABOVE/ASCENDING AORTA
Endovascular Stent

Stanford B: (BELOW LEFT SUBCLAVIAN A)
Conservative



ACUTE
AORTIC
SYNDROME

INTRAMURAL PENETRATING

AORTIC DISSECTION HAEMATOMA ATHERLCJ)I_SéZé_IEROTIC

ALL
disruption of (intima)media



AORTIC DISSECTION

Thanks to Dr J Curtis, Liverpool
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ACUTE
AORTIC
SYNDROME

INTRAMURAL PENETRATING

AORTIC DISSECTION HAEMATOMA ATHERLCJ)I_SéZé_IEROTIC

Often best seen on non contrast CT
within media

Crescentic

Likely starts with intimal tear which seals
Px variable, Mx uncertain

Thanks to Dr J Curtis, Liverpool



AORTIC DISSECTION

Thanks to Dr J Curtis, Liverpool

ACUTE
AORTIC
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ACUTE
AORTIC

SYNDROME

Often multiple atherosclerotic comorbidities

INTRAMURAL PENETRATING

AORTIC DISSECTION HAEMATOMA ATHEROSCLERQTIC

Thanks to Dr J Curtis, Liverpool



PAU

penetrates media

Outpouching

jagged edge

Wall thickening & enhancement

Usually middle to lower 1/3 thoracic aorta

PAU

PENETRATING
ATHEROSCLEROTIC

POOR PX
Rx: ?Surgery

Thanks to Dr J Curtis, Liverpool
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Elevated D dimer
?Pulmonary Embolus




Are there pulmonary emboli?
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Thanks to Dr Deepa Gopalan, Imperial CoIl%geW
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Thanks to Dr Deepa Gopalan, Imperial Collége-l_gffir_\_/
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Bilateral lobar emboli
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Bilateral lobar emboli
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PEs are likely acute
- expand pulmonary arteries

- central

Bilateral lobar emboli

Thanks to Dr Deepa Gopalan, Imperial Colfege London
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PEs likely acute
- expand pulmonary arteries

- central

Thanks to Dr Deepa Gopalan, Imperial Collégei_grlcilfl//
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PEs likely acute
- expand pulmonary arteries —"
- central SRR L LM

Thanks to Dr Deep: alan, Imperial ColmgeW
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Signs of RV strain? §




Signs of RV strain:
Bowing of interventricular septum?




FLATTENING OF SEPTUM

Thanks to Dr Deepa Gopalan, Imperial CoII@ge—LW






Signs of RV strain: [N
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RV/LV Ratio? [ SENETEN ey o Y

Thanks to Dr Deepa Gopalan, Imperial CoIl@gW






QUANTATIVE MEASURE OF RV STRAIN

RV/LV ratio: 1.5
/



- Distended coronary sinus
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SVC and Azygous dilation &




SVC and Azygous dilation §

QUALITATIVE MEASURES OF RV STRAIN
1 Venous dilation
2 Septal bowing/flattening




Secondary lung infarction




Pathophysiological
cycle of major

Pulmonary Embolus

First few hours

4

acute RV failure/Cor pulmonale

Benoit Ghaye et al, Can CT PA allow assessment of
severity and Px in pts presenting with PE?
What the Radiologist needs to know. Radiographics

2006

PULMONARY EMBOLISM
Anatomic Obstruction ‘

Systemic Arterial Hypoxemia

INCREASED PA VASCULAR RESISTANCE

Decreased
7 INCREASED RV AFTERLOAD | = RV Output
ISCHEMIA
| RV DYSFUNCTION

Decreased RV
Coronary Perfusion

IRV O: Demand
I RV Wall Tension

\ INCREASED RV VOLUME

Leftward Septal Bowing
Pericardial Restriction

Decreased

Cardiac Output
Decreased LV Distensibility

$

DECREASED LV PRELOAD




Pathophysiological
cycle of major

Pulmonary Embolus ..

| INCREASF"™ * VASCULAR RI |

First few hours Co?c?:;?;f’eirgzor | INCREASED RVAFTERLO;7 ?f,cgjtﬁ?
. ‘ ‘ ISCHI MIA | -
acute RV failure/Cor pulmonale v ouc s /

o~ INCREASED RV VOLUME

Mortality up to 30%

Le... Septal Bowiny
Pericardial Restriction

Decreased
Cardiac Output

Decreased LV Dlstensmmty
Benoit Ghaye et al, Can CT PA allow assessment of
severity and Px in pts presenting with PE?
i i DECREASED LV PRELOAD

What the Radiologist needs to know. Radiographics
2006




Which is the MOST important factor in predicting
increased mortality in PE

A.Increased Right Ventricle:Left Ventricle Ratio > 1.0
B. SVC dilation

C. Clot burden

D.Hepatic venous dilation

CLOT BURDEN: How much of the pulmonary arterial tree is filled with embolus
Qanadli et al: New CT index to quantify arterial obstruction in PE. AJR 2001



Which is the MOST important factor in predicting
increased mortality in PE
A.Increased Right Ventricle: Left Ventricle Ratio > 1.0
B. SVC dilation
C. Clot burden

D.Hepatic venous dilation

Metafratzi et al Acute PE: correlation of CTPA Obstruction Index with Blood Gas values AJR 2006
Ghuysen et al CTPA and Px significance in pts with acute PE Thorax 2005
Furlan et al Radiology 2012



CTPA What to put in your report

Site of Pulmonary Embolus
— Trunk

— Main Pulmonary Artery

— Lobar

— Segmental

— Sub-segmental

Massive/Extensive/Isolated
Completely/Partially obstructed artery

Acute versus Chronic (central/distended pulmonary a) = THROMBOLYSIS

Metafratzi et al Acute PE: correlation of CTPA Obstruction Index with Blood Gas values AJR 2006



CTPA What to put in your report

RV/LV ratio >1.0 or>1.5
Septal position

SVC dilation (>20mm)
Azygous dilation (>10mm)
IVC contrast reflux
Features of longstanding heart failure eg thick RV wall (>6mm)
Features of CCF, COPD

Clot burden

Furlan et al, Radiology 2012

- Signs of acute right heart failure




CTPA What to put in your report

RV/LV ratio >1.0 or>1.5
Septal position

SVCdilation (>20mm) - Signs of acute right heart failure
Azygous dilation (>10mm)

VC contrast reflux
~eatures of longstanding heart failure eg thick RV wall (>6mm)
~eatures of CCF, COPD

Clot burden AFFECTS RV/LV RATIO (but doesn’t influence mortality)

Furlan et al, Radiology 2012




BILATERAL PULMONARY EMBOLI
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Thanks to Dr Deepa Gopalan, Imperial Colfege London
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Post Thrombolysis- RV strain reversed

A o — - TN \\ >
I P | ATTENED B NORMAL
SEPTUM P scpTUM

T IE—y i

On admission 1 day later - Post catheter thrombolysis of PE
RV/LV RATIO 1.5 RV/LV Ratio 1.0



FRIDAY NIGHT IN THE EMERGENCY DEPARTMENT

History is important

CT is a good all round investigation
DOUBLE RULE OUT — covers a lot of ground
Anatomical checklist

Alert clinicians early where you can affect outcome
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