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X ?
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Daily chest X ray
in ICU ?

?
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Restrictive or routine chest X ray?

6Critical Care 2012, 16:R68
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ACR appropriateness criteria 2021

J Am Coll Radiol. 2021 May;18(5S):S62-S72. 
8

Usually appropriate

ÅAdmission or transfer to intensive care unit

ÅIntensive care unit patient with clinically worsening 
condition

ÅIntensive care unit patient following support device 
placement

May be appropriate (Disagreement)

ÅStable intensive care unit patient. No change in 
clinical status

ÅIntensive care unit patient. Post chest tube or 
mediastinal tube removal



Interpreting the portable chest radiograph

ÅAssess the technical qualityof the study

ÅEvaluate the location of all catheters, tubes, and 
support devices

ÅAssess the cardiovascular status of the patient

ÅCheck for abnormal parenchymalopacities

ÅSearch for evidence of barotrauma

ÅLook for pleural effusions

ÅComparewith the prior studies; does the patient 
look the same, better, or worse?

9Crit Care Clin 23 (2007) 539ς573



Limitations of portable X ray

ÅInconsistentX-ray technique

ÅMagnificationof cardiac silhouette

ÅPoor visualization of mediastinal 
structures, lung parenchyma and 
effusion
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Effects of body position on X ray
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Standing Sitting Supine



Rules for better portable X ray

ÅConsistentǇŀǘƛŜƴǘΩǎ Ǉƻǎƛǘƛƻƴ όǎǳǇƛƴŜύ

ÅFocus-film distance: at least 50 inches, 
constant

ÅExposure: 72-100 kVp, < 0.1 sec, at peak 
inspiration

ÅAll external devices removed

12



Major Findings by CXR but not by clinical 
assessment

(Hall JB CCM 1991;19:689)



Endotracheal tube placement

ÅTip at 3 to 5 cm above 
carina or at T3-T4 level or 
between clavicle

ÅCuff diameter < 2.5 cm or 
cuff diameter /tr lumen 
ratio < 1.5 

Complications

ÅToo high or too low    

(10-15%)

ÅEsophageal intubation

ÅTracheal rupture

ÅCuff related injury 14
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Endotracheal tube movement
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One lung intubation
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Esophageal intubation
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Cuff overdistention
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20

55-year-old male
Traumatic brain injury 
post-operation

NG

CVC

Endo tube

ECG lead

tooth

Tooth in esophagus



UGIPES

21

An artificial tooth was seen at esophagus and dropped to the  stomach,
fundus. We used basket and the tooth was removed succesfully.



Chest tube
ÅStraight or gently bending upward or downward

Malposition

ÅIn interlobar fissure

ÅInjury lung, liver or spleen

22

Downward displacement



Chest tube malposition
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NG tube

Å~ 1% incidence of 
malposition, such as 
pharynx, esophagus, 
airway and pleura
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Central venous catheter
ÅTip beyond the venous 

valves, in intrathoracic
cavity

ÅTip between right 
tracheobronchial angle 
and superior heart 
border

Complications:

ÅMalposition

ÅCoiled or kinking

ÅPneumothorax

ÅVessel perforation 25



Central venous catheter malposition
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Central venous catheter malposition
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ECG lead

NG

CVC  guidewire

Central venous catheter guidewireretention
28

87 y/o male
Hypotension post 
fluid resuscitation

Consolidation



Angiography
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Snare is inserted into right femoral vein, grasping the J-end of the guidewire.



Pulmonary artery catheter

ÅTip in the interlobarpul
artery: <2 cm lateral to 
hilum

Complications:

ÅMalposition: too 
proximal or too distal 
(24%)

ÅArrhythmia, cardiac 
damage

ÅPulmonary hemorrhage, 
infarction
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MalpositionedPA catheter
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MalpositionedPA catheter

32



Intraaorticballoon pump

ÅTip in descending aorta

ÅDistal to the origin of 
left subclavian artery

ÅInflated balloon above 
sup mesenteric and 
renal artery

33



34



ECMO



Extra-alveolar gas

36

Pneumoperitonium

Peumothorax

Subcutaneous
emphysema

Pneumo-
mediastinum

Pneumopericardium



Pneumothorax on supine film

ÅEasily missed on supine 
films (32%)

Features:

ÅIncreased radiolucency at 
lung bases

ÅSharp, elongated 
costophrenic/ 
cardiophrenicsulcus (deep 
sulcus)

ÅDepression of 
hemidiaphragm

ÅFlattening of heart border
37

Deep sulcus sign
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Skin folds mimicking pneumothorax

ÅLung markings beyond 
the thin line

ÅLine may extend 
outsideof the chest 
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Pneumomediastinum

ÅGas within the mediastinum can result from 5 sites: 
Lung (most common), mediastinalairway, 
esophagus, neck, and abdominal cavity.

Plain film findings:

ÅLucent streaks of gas outliningthe mediastinal
structures

ÅContinuous diaphragm sign: when gas interposed 
between the heart and diaphragm, it permits 
identification of the central portion of diaphragm.
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Pneumopericardium
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Tr tube

Pleura line

Right pneumothorax

44

85 y/o male
Increased oxygen 
demand since 
yesterday

ECG lead

NG

Stent graft

Consolidation Consolidation
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Pleural effusion on supine film

ÅMost dependent part of pleural cavity on supine: 
posterior basilar space and apex

Features: 

Åabsence of air-bronchogram

Åblunted costophrenicangle

Åloss of hemidiaphragmsilhouette

Åapical cap

ÅBronchovascularmarkings not lost

46



Pleural effusion on supine film
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Upright  film Supine film



Pleural effusion on supine film
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Apical capApical cap



Atelectasis

ÅMost common cause of pulmonary opacities in the 
ICU

ÅIncidence: LLL(66%), RLL(22%), RUL(11%)

ÅComplete lung collapse to relatively normal-
appearing: acute mucus plugging

ÅFeatures: rapid coming/going, lobar/segmental 
distribution, volume loss

49



Common patterns of atelectasis

ÅUnevendistribution

ÅCentrally located confluent alveolar infiltrates

ÅConfluentalveolar infiltrates with sparing of the 
peripheral lung tissues

50



Atelectasis
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Day 1 Day 2 Day 5



Pulmonary edema differentials

52

Characters
Cardiogenic/

Fluid overload
Noncardiogenic

Cardiac size Enlarged Usually normal

VPW Normal/Enlarged Normal/Small

P. Blood flow Cephalad Caudad/Balanced

Kerleyôs BCommon Uncommon

Peribrochial 

cuffing

Common Uncommon

Air 

bronchogram

Uncommon Common

Lung edema Even/Perihilar Patchy/Peripheral

Pleural 

effusion

Common, 

moderate-large 

Uncommon,     

small 



Vascular pedicle width

ÅPoint 1 is where SVC 
crosses RMB

ÅPoint 2 is where 
subclavian a arises 
from the aorta

ÅVPW = point 1 to 3

ÅNormal <48mm, CHF 
>62mm in PA view
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Vascular pedicle width

Increase (>7cm)

ÅVolume overload

ÅHigh right heart 
pressure

ÅSupine position

Decrease  (<3cm)

ÅHypovolemia

ÅHigh level of positive 
ventilatorypressure
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Acute pulmonary edema
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Cardiac edema Noncardiac edema



Acute pulmonary edema
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Cardiac edema Noncardiac edema



COVID-19 pneumonia with ARDS
57

75 y/o female
Dyspnea for 1 day

Endo tube

ECG lead

Multilobar
consolidation

NG tube



Pneumocystitsjiroverci pneumonia
58

41 y/o male
Fever off and on 
and severe dry
cough for days

Nasal canula

Multilobar
consolidation
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Pneumonia

ÅLocalized alveolar infiltrate(s) presented initially in 
the peripherallung tissue; air-bronchogram and air-
alveologram

ÅRapid expansion of the alveolar infiltrates to the 
neighboring lung tissue

ÅConfluentalveolar infiltrates followed

ÅRetrocardiac and retrodiaphragmatic infiltrates 
difficult to appreciate

ÅImproved more slowly

60



Pneumonia
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Pneumonia
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1. SVC

2. RA 

3. IVC 

4. Aortic arch

5. Pulmonary trunk

6. Pulmonary arteries

7. Auricle, LA

8. LV

9. Left cardiophrenicangle

10. Descending aorta



1. SVC

3. IVC

4. Aortic arch

6. Pulmonary arteries

7. LA

8. LV

9. Cardiac apex





Cardiothoracic Index < 0.5

ÅID = internal diameter of chest 
at level of right hemidiaphragm 

ÅMRD = greatest perpendicular 
diameter from midline to right 
heart border 

ÅMLD = greatest perpendicular 
diameter from midline to left 
heart border 

ÅCT index = (MRD + MLD)/ID
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Right atrial enlargement 
Lateral bulging of right heart border(on PA view)



Rightventricularhypertrophy

ÅCardiac apex up and left

ÅFullness of sternum to upper half heart border



Leftatrialenlargement

> 7 cm

1. Double contourof 

Rt heart border

2. Mid-Double 

contour-LMB>7 cm

3. Carina Angle>80ô

4. Lossof left cardiac

waist



Left ventricular hypertrophy

Å Caridacapex 

Å ̘ ̘

Å



ωEnlarged "cardiac" density
ωWater bottle appearance
ωPulmonary oligemia
ωPrecardicfat line in lateral view below 71

Å Obliteration of retrosternal space on 
Lat view - an anterior pericardial 
stripe > 2 mm

Pericardial Effusion



Constrictive pericarditis

72

50% patients with pericardial calcification



RHD s/p MV, AV replacement, s/p 
TV annuloplasty
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Double contour, 

LAE

Posterior and left 
displacement of 
esophagus

Mitral stenosis


