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the supine AP (anteriorposterio\r\)“’\\
the x-ray tube is 40 inches from the patie

(posterioranterior) position.
Note that the x-ray tube is 72 inches away



Magnificationof the heartwvith
AP portablex-ray
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SUMMARY POINTS

PA in department:
*Minimal magnification of all structures
«Standard reproducible upright position

Lateral:

*More sensitive for pleural fluid

*Helps localize abnormalities

«Can show significant abnormalities not seen on the PA

AP portable:

*Magnification of all structures with particular magnification of
antenor structures: heart and mediastinum

*Position, rotation, and technique are difficult to reproduce
*Position varies from supine to various degrees of uprightness
*Longer exposure times result in increased motion artifact

PA standing Lateral AP portable



AP projection CXR

A Mediastinumand heart magnified due to
gravitational and geometrical effects.

A Alterationof the physiology of the pulmonary
vasculature due to supingosition,divertingthe
nlood to lung apices.

A Problemsof supineradiographs irdifferentiating
nleural effusions from agpace shadowingn
detecting pneumothorax.

A Incompleteinspiration produces artifacts making
the diagnosis of basilar atelectasisd pulmonary
edema difficult




AnteroPosterior chest radiograph PosteroAnterior chest radiograph

a

Chest radiographs on the same patient a few minutes apart showing the effect of
technique, In (a) image shows mediastinal widening and left basal clouding due to
poor inspiratory effort. In (b) image has been taken in good inspiration;
cardiomegaly, middle lobe atelctasis are persistent, but basal clouding disapears.




ideal location of the tip of the ETT

A5 cm above the carina if theatientshead is in
the neutralposition

A the inferior border of the mandible is
projecting over the lower cervical spine

A Flexion of the head and neck causesan?®
descent of the tip of the tube,

A extension of the head and neck causesa?®
ascent of the tip



ETT Is too high

A inadvertentextubationor hypopharyngeal
Intubation

A causeineffective ventilation and gastric
distention.

A9 ¢ ®&kding cuff may cause vocal cord
Injury.

A tip of the ETT should be at least 3 cm distal to
the vocal cords






ETT iIs too low

A selectivebronchial intubationin the right
main bronchus

A Consequentlysegmental or complete collapse
of the contralateralung

A overinflationof the ipsilateral lung with
Increased risk of pneumothorax






Overinflationof the balloon

A 1.5times the diameter of the normal trachea
has been shown to cause tracheal injury

A acute tracheal rupture

A chronicdamage, such asacheomalaciar
tracheal stenosis






ET frelated tracheal rupture

A usuallyinvolves the membranous posterior
wall of the trachea within 7 cm of the carina

A Radiographiindications of tracheal rupture
Include subcutaneous emphysema,
pneumomediastinumpneumothorax,

A overdistensiorof the ETT balloon (> 2.8 ¢m

A reducedballoonto-tip distance (i.e., distance
< 1.3 cm; the normal balloeto-tip distance Is
2.5 cm)









Positive pressurgentilationcause barotrauma
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Tracheostomy tubes

A tip shouldbe located abne-halfto two-thirds
of the distance from the stoma to thearina

A positionis not changed by extension or flexion
of head



Doublelumen ETTs

A ventilate one lung, to avoid spillage or
contamination from one lung to thether

A allow unilateralbronchopulmonanjavage

A control the distribution of ventilation to each
lung.






Ineffective drainage of chest tube

ncomplete insertion of the tube

Placement of the tube In thextrapleuralsoft tissues
ntrafissuralpositioning of the tube

Kinking

nadvertent advancement of the chest tube into the
mediastinum

A placement of the chest tube through the diaphragm
Into the abdomen

Too Too Too o T




Incomplete insertion of the tube




Placemenbf the tube In the
extrapleuralsoft tissues




Intrafissuralpositioning of the tube




tube kinking




Inadvertent advancement of the chest
tube Into themediastinum




Placement of the chest tube through
the diaphragm into the abdomen




Inadvertentintraparenchymal
positioning

h

pulmonary laceration,
¥ hematoma, infarction,
| andbronchopleural
fistula




Placement of smalbore pleural drainage
catheter for evacuation ghneumothorax




Extrapleurahematoma
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58yearold woman withchylothorax

2 hours aftethoracentesis
SOB




Reexpansiopulmonary edema
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few days later



Reexpansiopulmonary edema

A rapid removal of air or fluid after prolonged
atelectasis

A minimal symptoms to severe hypoxia and
cardiorespiratorycollapse

A appear within the first 2 hours after lungexpansion
but may take up to 48 hours

A usually lasts 2 days, but may take several days to
resolve

A CT findings include grourglass opacities,
consolidation, and interlobular andtralobular
septalthickening

A related to iIncreased pulmonary vascular permeability,
surfactant depletion, and increased production of
oxygen free radicals



Central Venous Catheters

A TheCVC tip should be located in the superior
vena cava (SVC), below the anterior first
slightlyabove the right atrium.

A tip of the CVC should not be placed in right
atrium becaus®f increasinghe risks of
arrnythmia, myocardial rupture, and cardiac
tamponade.

A Similar position fodialysis catheters



peripherally inserted central catheter
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Misplaced central venous catheter In
azygosarch

A A catheter in theazygossein may be looped
within the SVC at theevel of the junction of
the trachea and the right main bronchus.

A A lateral view showing the CVC coursing
posteriorly along the arch of thazygossein at
a level just below the aortic arch



Misplacedcentral venous catheter iazygosrein

50-year-old man



Rightinternal mammary vein
nlacement of central venousatheter




Misplacedcentral venous catheter In
pericardiophrenic/ein




left superior vena cava (SVC)
placement of central venousatheter
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Atrial septal defect (ASD) and
misplaced central venous catheter




Catheterizatiorof the subclavian arter




Vascular perforatiocaused by CVC

A Unusualtrajectory of thecatheter
A Anapical cap due textrapleuralhematoma
A Anew pleural effusion due themothorax

A Mediastinalwidening due to mediastinal
hematoma



Mediastinal hematoma after central
venous catheter placement
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Before CVC After left internal jugular CVC



Mediastinalhematomaafter central
venous catheteplacement
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Extravasculaplacement of doubldumen dialysis
catheter







Pinch- off Syndrome
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pinch-off sign grade 1

J Korean Surg Soc. 2013 Sep; 85(3) 11489
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Pulmonary Artery Catheters

A the tip of the catheter is in the right or left
main pulmonanyarteries

A the tip should not extend beyond the proximal
Interlobar pulmonary artery (within 2 cm of
the hilum)



Pulmonary infarction caused by occlusi
of a pulmonary artery branch
ACatheteris toodistal

APersisteninflation of the
balloon

Adot formedaround the distal
tip of the catheter




PA catheter i$00 distal( > 2 cm lateral to hilun




Pulmonaryartery pseudoaneurysnafter
placement ofPA catheter




IntraaorticCounterpulsatiorBalloon
Pump

A A catheter surrounded by an inflatable balloon
approximately 25 cnong

A Introducedvia the femoral artery
A Tip isin the descending thoracic aorta

A 2 cm distal to the origin of the left subclavian
artery (just caudal to the aortic arch)



Inflated duringdiastole deflated during systole




Cerebral ischemi@aused by projected |IABP
overleft common carotid artery

>

i )




Obstructionof renalor mesenteric
arteries by IABK mid thoracic aorta




AECMO



Table 1 Indications and Complications of VA and VV ECMO

TYPE Indications Common complications
Central VA After failure to wean from cardiopulmonary bypass Mediastinal haemorrhage
After sternotomy More invasive

May predispose to aortic stasis thrombus

Peripheral VA When cardiac and pulmonary support 1s required Large bore arterial cannulas may predispose to occlusion
Malpositioned cannulas
Carotid cannulation may contribute to stroke

VV ECMO Direct support of gas exchange-respiratory failure; ARDS Malpositioned cannulas
DVT in the cannulated limb

Insights Imaging (2014) 5:73142



Table 2 Imaging modalities in ECMO

Imaging modality

Uses

Key charactenstic

Radiograph

Echocardiography
Ultrasound + Doppler

NCCT

CECT

Cannula positioning
Pneumothorax and haemothorax
Evaluation of quadrants for Murray scoring.

During initial placement of ECMO cannulas

Evaluation of vascular patency
Haemothorax

Haematoma at cannulation site
Malpositioned cannulas
Haematoma

Stroke

Pulmonary/Abdominal infection
Aortic stasis thrombus

Pulmonary stasis thrombus Aortic stasis thrombus

Initial study
Widely available
Comparison to priors for change

Evaluate recovery of cardiac function

Comparison of cannulated and non-cannulated vessels aids in
evaluation of abnormal vascular waveforms

Maintain resting respiratory rate to minimise motion artefact

Switch ECMO circuit to minimal flow status or stop the ECMO
pump for the duration of the acquisition

NCCT non-contrast computer-aided tomography, CECT contrast-enhanced computer aided tomography

Insights Imaging (2014) 5:73142



Table 3 Summary of common ECMO configurations

Optimal cannula tip position  Drainage cannula Return cannula Key characteristics
VA ECMO
Central Right atrium Aorta Direct insertion into the
mediastinal vessels
Penpheral Distal IVC or SVC, before the cavoatrial Proximal femoral artery, axillary artery, Insertion of cannulas in peripheral
Junction subclavian artery vessels
VV ECMO
Femorofemoral Distal IVC, at the level of the diaphragm Right atrium via the same or opposite  Less recirculation and improved
iliofemoral vein flow
Femoroatnal Distal IVC, at the level of the diaphragm Distal SVC/right atrium via the SVC  Optimal to minimise recirculation
Dual lumen, single cannula IVC, below the diaphragm Right atrium via the SVC For urgent pulmonary support

IVC inferior vena cava, SVC superior vena cava, DF'T deep vein thrombus

Insights Imaging (2014) 5:73142




Blender FemoroatrialVvV ECMO

Oxygenator

Console

Venovenous (VV) ECMO cannulation

Return cannula

Drainage cannula

Hepatic vein

Moy Moacko



Reinjection cannula

r\Hepatic vein

EEEERR

Drainage cannula

Figure 1 Classical double VV-ECMO cannulation. (A) Femoro-jugular VV-ECMO; (B) the venous drainage is achieved via a large
multiport cannula introduced into the femoral vein and advanced at the junction between the inferior vena cava (IVC) and the right atrium
(RA); the reinjection is performed via an arterial cannula introduced into the right internal jugular vein and advanced through the superior
vena cava (SVC) into the RA| in front of the tricuspid valve (TV). VV.ECMO, veno-venous extracorporeal membrane oxygenation.

JThoracDis 2016;8(12):3763773



Insights Imaging (2014) 5:731-742



correctdistance betwee
drainage and reinjection

cannulae
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JThoracDis 2016;8(12):3763773



dual lumen, single cannula VV ECMO




Insights Imaging (2014) 5:73M42



Mediastinal (centraMAECMO







peripheral VAECMO







secer dIStal arterial perfusioncannula on peripheraVAECMO

Arterial cannula—

Distal perfusion
cannula

Brachial artery
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Malpositioned cannulas
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62 0 yearo old male with
history of STEMI, just
discharged

IHCA at ER s/p ECPR




58 0 yearo old male with
history of STEMI, s/p
emergent CABG, could
not be weaned from VA
ECMO

Shifted to LVAD with RV
drain ( )



37 0 year-old
female

Acute myocarditis s/p
VAECMO

Bi~ventricular failure,
shifted to BVAD +
oxygenator



38 0 year-old female

Flu B with secondary
MRSA pneumonia and
ARDS

s/p VV-ECMO



52 0 year-old female

Flu A with ARDS, s/p WV
ECMO, oxygenation
Improving




Newborn girl

Interrupted aortic arch,
type B, s/p Norwood
stage |, under central VA
ECMO support



10 0 year-old girl

Ebsteinanomaly with
function pulmonary
stenosis and RV failure

before / after ECMO
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Secure the vascular cannulae

anchor Catheter
, Tie ’
€ suture, catheter ’
, _ ’ tie
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puncture site Surgeon'sknot - second loop
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Post MI free wall rupture

PCPS
catheter

PCPS+ IABP
6 Fr pigtail for pericardiocentesis



©® PEEPAV i1 &
Z N

A W + coma or total
sedation C PEEPbI
a 0 D lung collapse

AC HD>W £E€»o
" 7-10 mmHg

A Bronchoscopy to
remove obstructed
sputum or blood clot




Aspiration pneumonia

A Multiple predisposing factors: post-
anesthesia, obtunded, intubated, etc.

A CXR often changes over afew h o u tinse
A More common on the right than left

A Dependent portions of lung

I Upright patients: lung bases predominate

I Supine ICU patients: posterior upper lobes and
superior segments of the lower lobes












