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(posterioranterior) position.

Note that the x-ray tube is 72 inches away.
the supine AP (anteriorposterior) position  

the x-ray tube is 40 inches from the patient.



Magnification of the heart with  

AP portablex-ray

PA in  

Radiology

AP as a  

portable





AP projection  CXR

ÅMediastinum and heart magnified due to 
gravitational and geometrical effects.
ÅAlteration of the physiology of the pulmonary 

vasculature due to supine position,divertingthe 
blood to lung apices.
ÅProblems of supine radiographs in differentiating 

pleural effusions from air space shadowing, in 
detecting pneumothorax.
ÅIncomplete inspiration produces artifacts making 

the diagnosis of basilar atelectasis and pulmonary 
edema difficult





ideal location of the tip of the ETT 

Å5 cm above the carina if the patients head is in 
the neutral position

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

ÅFlexion of the head and neck causes a 2-cm 
descent of the tip of the tube, 

Åextension of the head and neck causes a 2-cm 
ascent of the tip



ETT is too high 

Åinadvertent extubationor hypopharyngeal
intubation 

Åcause ineffective ventilation and gastric 
distention. 

Å9¢¢Ωǎ occluding cuff may cause vocal cord 
injury. 

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





ETT is too low

Åselective bronchial intubation in the right 
main bronchus 

ÅConsequently, segmental or complete collapse 
of the contralateral lung

Åoverinflationof the ipsilateral lung with 
increased risk of pneumothorax





Overinflationof the balloon 

Å1.5 times the diameter of the normal trachea 
has been shown to cause tracheal injury 

Åacute tracheal rupture 

Åchronic damage, such as tracheomalaciaor 
tracheal stenosis





ETT-related tracheal rupture 

Åusually involves the membranous posterior 
wall of the trachea within 7 cm of the carina 

ÅRadiographic indications of tracheal rupture 
include subcutaneous emphysema, 
pneumomediastinum, pneumothorax, 

Åoverdistensionof the ETT balloon (> 2.8 cm)

Åreduced balloon-to-tip distance (i.e., distance 
< 1.3 cm; the normal balloon-to-tip distance is 
2.5 cm)







Positive pressure ventilation cause barotrauma







Tracheostomy tubes

Åtip should be located at one-half to two-thirds 
of the distance from the stoma to the carina

Åposition is not changed by extension or flexion 
of head



Double-lumen ETTs 

Åventilate one lung, to avoid spillage or 
contamination from one lung to the other 

Åallow unilateral bronchopulmonarylavage

Åcontrol the distribution of ventilation to each 
lung.





Ineffective drainage of chest tube 

ÅIncomplete insertion of the tube 
ÅPlacement of the tube in the extrapleuralsoft tissues
ÅIntrafissuralpositioning of the tube
ÅKinking
ÅInadvertent advancement of the chest tube into the 

mediastinum
Åplacement of the chest tube through the diaphragm 

into the abdomen



Incomplete insertion of the tube 



Placement of the tube in the 
extrapleuralsoft tissues



Intrafissuralpositioning of the tube



tube kinking



Inadvertent advancement of the chest 
tube into the mediastinum



Placement of the chest tube through 
the diaphragm into the abdomen



Inadvertent intraparenchymal
positioning

pulmonary laceration, 
hematoma, infarction, 
and bronchopleural

fistula



Placement of small-bore pleural drainage 
catheter for evacuation of pneumothorax

Day 1 Day 2



Extrapleuralhematoma

extrapleural
fat



58-year-old woman with chylothorax

Å2 hours thoracentesis

2 hours after thoracentesis
SOB 



Reexpansionpulmonary edema

few days later



Reexpansionpulmonary edema

Årapid removal of air or fluid after prolonged  
atelectasis
Åminimal symptoms to severe hypoxia and 

cardiorespiratorycollapse
Åappear within the first 2 hours after lung reexpansion, 

but may take up to 48 hours
Åusually lasts 1-2 days, but may take several days to 

resolve
ÅCT findings include ground-glass opacities, 

consolidation, and interlobular and intralobular
septalthickening
Årelated to increased pulmonary vascular permeability, 

surfactant depletion, and increased production of 
oxygen free radicals



Central Venous Catheters

ÅThe CVC tip should be located in the superior 
vena cava (SVC), below the anterior first rib, 
slightly above the right atrium.

Åtip of the CVC should not be placed in right 
atrium because of increasing the risks of 
arrhythmia, myocardial rupture, and cardiac 
tamponade. 

ÅSimilar position for dialysis catheters



peripherally inserted central catheter

69-year-old man



6-year-old girl



Misplaced central venous catheter in 
azygosarch

ÅA catheter in the azygosvein may be looped 
within the SVC at the level of the junction of 
the trachea and the right main bronchus. 

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



Misplaced central venous catheter in azygosvein

50-year-old man 



Right internal mammary vein 
placement of central venous catheter



Misplaced central venous catheter in 
pericardiophrenicvein



left superior vena cava (SVC) 
placement of central venous catheter



Atrial septal defect (ASD) and 
misplaced central venous catheter



Catheterization of the subclavian artery



Vascular perforation caused by CVC

ÅUnusual trajectory of the catheter 

ÅAn apical cap due to extrapleuralhematoma

ÅA new pleural effusion due to hemothorax

ÅMediastinal widening due to mediastinal 
hematoma



Mediastinal hematoma after central 
venous catheter placement

Before CVC After left internal jugular  CVC



Mediastinal hematoma after central 
venous catheter placement



Extravascular placement of double-lumen dialysis 
catheter





Pinch- off Syndrome ᶈᴰ

Å ц Ϛᴛ ᶈᴰ
ÅиⱢҳ
ÅGrade 0ȸ ӂ ᾼ Ϛᴛ ц ӻ
Ͽѹ
ÅGrade̜ ȸ Ϛᴛ ц ӻϿ
ӢԉᴶṔ⇔ᾼ Ȳᵀפ
ÅGrade 2ȸ ϯ Ӣ Ɏ
Ӕᾼpinch- off syndromeɏ
ÅGrade 3ȸ Б ᶈ ṳ֯ ᾼ ї
Ӣ



pinch-off sign grade 0



pinch-off sign grade 1

J Korean Surg Soc. 2013 Sep; 85(3): 139ς144.



pinch-off sign grade 2



Grade 3 





retained CVC guide wire



Pulmonary Artery Catheters

Åthe tip of the catheter is in the right or left 
main pulmonary arteries 

Åthe tip should not extend beyond the proximal 
interlobarpulmonary artery (within 2 cm of 
the hilum)



Pulmonary infarction caused by occlusion 
of a pulmonary artery branch 

ÅCatheter is too distal

ÅPersistent inflation of the 
balloon

ÅClot formed around the distal 
tip of the catheter



PA catheter is too distal ( > 2 cm lateral to hilum)



Pulmonary artery pseudoaneurysmafter 
placement of PA  catheter



IntraaorticCounterpulsationBalloon 
Pump

ÅA catheter surrounded by an inflatable balloon 
approximately 25 cm long 

ÅIntroduced via the femoral artery 

ÅTip is in the descending thoracic aorta 

Å2 cm distal to the origin of the left subclavian 
artery (just caudal to the aortic arch)



Inflated during diastole, deflated during systole 



Cerebral ischemia caused by projected  IABP 
over left common carotid artery



Obstruction of renal or mesenteric 
arteries  by IABP in mid thoracic aorta



ÅECMO



Insights Imaging (2014) 5:731ς742



Insights Imaging (2014) 5:731ς742



Insights Imaging (2014) 5:731ς742



FemoroatrialVV   ECMO



J ThoracDis 2016;8(12):3762-3773





correct distance between

drainage and reinjection 
cannulae

J ThoracDis 2016;8(12):3762-3773



dual lumen,     single cannula VV ECMO



Insights Imaging (2014) 5:731ς742



Mediastinal   (central) VA ECMO





peripheral VA ECMO





distal arterial perfusion cannula on  peripheral VA ECMO





Malpositionedcannulas

Insights Imaging (2014) 5:731ς742



62 ðyear ðold male with 

history of STEMI, just 

discharged

IHCA at ER s/p ECPR



58 ðyear ðold male with 

history of STEMI, s/p 

emergent CABG, could 

not be weaned from VA-

ECMO

Shifted to LVAD with RV 

drain ( )



37 ðyear - old 

female

Acute myocarditis s/p 

VA-ECMO

Bi-ventricular failure, 

shifted to BVAD + 

oxygenator



38 ðyear - old female

Flu B with secondary 

MRSA pneumonia and 

ARDS

s/p VV-ECMO



52 ðyear - old female

Flu A with ARDS, s/p VV-

ECMO, oxygenation 

improving



Newborn girl

Interrupted aortic arch, 

type B, s/p Norwood 

stage I, under central VA-

ECMO support



10 ðyear - old girl

Ebsteinanomaly with 

function pulmonary 

stenosis and RV failure

before / after ECMO
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Seldinger's method



Secure the vascular cannulae

Є suture, 

, , 

. Tie

puncture site

oozing.

Roger method....

, 

anchor

, Tie , 

catheter

tie

Catheter

, 

, 



Post MI free wall rupture

PCPS+ IABP

6 Fr pigtail for pericardiocentesis



ῴ PEEPᾼṿӣ&

Ẕ ἤ

Å ϢֵⱢcoma or total 

sedation Č PEEPы
ᵅὔ lung collapseכ

ÅϚ Ϣכ ₤Єּפ
֯7-10 mmHg

ÅBronchoscopy to 

remove obstructed 

sputum or blood clot



Aspiration pneumonia

ÅMultiple predisposing factors: post-

anesthesia, obtunded, intubated, etc.

ÅCXR often changes over a few hourstime

ÅMore common on the right than left

ÅDependent portions of lung

ïUpright patients: lung bases predominate

ïSupine ICU patients: posterior upper lobes and  

superior segments of the lower lobes








