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Restrictive or routine chest X ray?

Restrictive Routine Risk Ratio
Study Events Total Events Total [95% CI]
Primary analysis: Trials
Clec'h et al, 2008 81 27 84 1.04 [0.67, 1.61]
Hejblum et al, 2009 98 306 94 305 1.04[0.82, 1.31]
Patients 387 1.04 [0.84, 1.28]
Overall effect: p=0.72; heterogeneity: 1*=0%

Sensitivity Analysis: Trials and observational studies

Graat et al, 2007 6 622 94 0.80 [0.59, 1.08]
Clec'h et al, 2008 81 1.04 [0.67, 1.61]
Hejblum et al, 2009 306 1.04[0.82, 1.31]
Patients 1009 0.96 [0.81, 1.13]
Overall effect: p=0.60; heterogeneity: 1’=0%
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Favours restrictive Favours routine
Figure 2 Effect of a restrictive versus routine chest x-ray strategy on intensive care unit mortality among trials (primary analysis) and
trials and observational studies (sensitivity analysis). The number of events and sample size of Hejblum et al [13] have been adjusted for
clustering (see Methods for details). Weight is the relative contribution of each study to the overall estimate of treatment effect on a log scale
using a random effects model.

Critical Care 2012, 16:R68




Restrictive or routine chest X ray?

Study

Primary analysis: trials
Krivopal et al, 2003
Clec'h et al, 2008

Total

Restrictive

Events

12
28
40

Routine

Total Events Total
51 17 43

81 84
132

Overall effect: p=0.91; heterogeneity: 1°=0%

Sensitivity analysis: trials and observational studies

Leong et al, 2000
Krinsley et al, 2003
Krivopal et al, 2003
Graat et al, 2007
Hendrikse et al, 2007
Clec’h et al, 2008
Total

3
256
12
104
38
28
441

100 2
1267 265
51 11
622 132
250 7
81 2
2371

Overall effect: p=0.68; heterogeneity: 1°=0%

Weight

25.9%
74.1%
100.0%

0.4%
55.5%
2.6%
23.8%
10.3%
7.4%

100.0%

Risk Ratio
[95% CI]

0.92 [0.45, 1.87]
1.00 [0.66, 1.52]
0.98 [0.68, 1.41]
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5,1.87]
76,1.21]
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0.98 [0.87, 1.09]
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Favours restrictive Favours routine

Figure 3 Effect of a restrictive versus routine chest x-ray strategy on hospital mortality among trials (primary analysis) and trials and
observational studies (sensitivity analysis). Weight is the relative contribUTTT oT caen stuay to the overall estimate of treatment effect on a
og scale using a random effects model.

Critical Care 2012, 16:R68




ACR appropriateness criteria 2021

Usually appropriate
AAdmission or transfer to intensive care unit

Alntensive care unit patient with clinically worsening
condition

Alntensive care unit patient following support device
placement

May be appropriate (Disagreement)

AStable intensive care unit patient. No change in
clinical status

Alntensive care unit patient. Post chest tube or
mediastinal tube removal
J Am CoRadiol 2021 May;18(5S):Se&x72.°



Interpreting the portable chest radiograpt

AAssess the technicguality of the study

AEvaluate the location dfll catheters tubes, and
support devices

AAssess theardiovasculastatus of the patient
ACheck for abnormalarenchymabpacities
ASearch for evidence @farotrauma

ALook forpleural effusions

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

Crit Care Clin 23 (2007) 533 o



Limitations of portable X ray

Alnconsistentray technique
AViagnificationof cardiac silhouette

APoor visualizatio of mediastinal
structures, lung parenchyma and
effusion
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Effects of body position on X ray
2o B
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Standing Sitting




Rules for better portable X ray

AConsistentdr G A SY (1 Qa LJ2 & A

AFocusfilm distance: at least0 inches
constant

AExposure: 7200 kVp, < 0.1 sec, at peak
Inspiration

AAll external deviceemoved
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"Major Findings by CXR Imatt by clinical
assessment

BET tube
malposition

B NG tube
malposition

ECV line
malposition

EPneumothorax

OPulmonary
cavitation

W Pleural effusion

(Hall JB CCM 1991;19:689)




Endotracheal tube placement

ATip at 3 to 5 cm above
carina or at T34 level or
between clavicle

A Cuff diameter < 2.5cm o
cuff diameter fr lumen
ratio < 1.5

Complications

AToo high or too low
(10-15%)

AEsophageal intubation
ATracheal rupture |
A Cuff related injury 14



http://www.med.virginia.edu/med-ed/mmdb/high/r/rad00101.jpg

Endotracheal tube placement

ATip at 3 to 5 cm above
carina or at T34 level or
between clavicle

A Cuff diameter < 2.5 cm or
cuff diameter fr lumen
ratio < 1.5

Complications

AToo high or too low
(10-15%)

AEsophageal intubation
ATracheal rupture

A Cuff related injury 15




Endotracheal tube movement

Neutral Flexion Extension

|

/

Mean tube movement, cm
Range, cm




One lung intubation




Esophageal intubation




Cuff overdistention
’ B
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55yearold male
Traumatic brain injur
post-operation

Tooth in esophagus




UGIPES

An artificial tooth was seen at esophagus and dropped to the stom:
fundus. We used basket and the tooth was remosadcesfully

21



Chest tube

AStraight or gently bending upward or downward
Malposition

Alninterlobarfissure

Alnjury lung, liver or spleen

~ : /A

s

Downward displacement

22



Chest tube malposition




NG tube

A~ 1% incidence of
malposition, such as
pharynx, esophagus,
alrwayand pleura
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Central venous catheter

ATip beyond the venous
valves, inntrathoracic
cavity

ATip betweerright
tracheobronchial angle
and superior heart
border

Complications:
AMalposition
ACoiled or kinking
APneumothorax
AVessel perforation




Central venous catheter malposition
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Central venous catheter malposition
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87 y/lo male
Hypotension post
fluid resuscitation

Central venous catheteguidewireretention




Angiography

Snare is inserted into right femoral vein, grasping tlead of the guidewire.
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Pulmonary artery catheter

ATip in theinterlobar pul
artery: <2 cm lateral to
hilum

Complications:

AMalposition: too
proximal or too distal
(24%)

AArrhythmia, cardiac
damage

APulmonary hemorrhage,
Infarction




MalpositionedPA catheter
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MalpositionedPA catheter
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Intraaorticballoon pump

ATip in descending aort

ADistal to the origin of
left subclavian artery

Alnflated balloon above
sup mesenteric and
renal artery
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LVAD pumps blood
into the aorta
(to the body)

Blood from
the left
ventricle
enters the
LVAD

LVAD

Cable connecling to
control unit

Heart Is shown In cross-section
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Extraalveolar gas

- ubcutaneous
" mphysema

mediastinum |-

Pneumoperitonium
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Pneumothorax on supine film

AEasily missed on supine
films (32%)

Features:

Alncreased radiolucency at
lung bases

ASharp, elongated
costophreni¢
cardiophrenicsulcus (deep
sulcus)

ADepression of
hemidiaphragm

AFlattening of heart border

Deep sulcus sign

37



Pneumothorax on supine film
AEasily missed on supine i

films (32%)
Features:

Alncreased radiolucency at
lung bases

ASharp, elongated
costophreni¢ |
cardiophrenicsulcus (deeg
sulcus) ‘

ADepression of
hemidiaphragm

AFlattening of heart border

Deep sulcus sign
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Skin folds mimicking pneumothora:

ALung markingbeyond
the thin line

ALine may extend
outsideof the chest
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Skin folds mimicking pneumothora:
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Pneumomediastinum

AGas within the mediastinum can result from 5 sites:
Lung (most commonmediastinalairway,
esophagus, neck, and abdominal cavity.

Plain film findings:

ALucent streaks of gamitliningthe mediastinal
structures

AContinuous diaphragm sigwhen gas interposed
between the heart and diaphragm, it permits
identification of the central portion of diaphragm.

41






Pneumopericardiun

43



1k 85 y/o male

\\ " Increased oxygen
demand since
yesterday

Right pneumothorax




2021/09/21

Aol
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Pleural effusion on supine film

AMost dependent part of pleural cavity on supine:
posterior basilaspace andpex

Features:

Aabsence of aibronchogram
Ablunted costophrenicangle

Aloss ofhemidiaphragnsilhouette
Aapical cap
ABronchovasculamarkings not lost

46



Pleural effusion on supine film

Upright film Supine film

47



Pleural effusion on supine film

Apical cap Apical cap

Y




Atelectasis

AMost commoncause of pulmonary opacities in the
ICU

AlncidencelLL(66%RLL(22%), RUL(11%)

AComplete lung collapse to relatively normal
appearing: acute mucus plugging

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

49



Common patterns of atelectasis

AUnevendistribution
ACentrally locateadonfluent alveolar infiltrates

AConfluentalveolar infiltrates with sparing of the
peripheral lung tissues

50



Atelectasis

Day 1 DL\




Pulmonary edema differentials

Cardiogenic/
Fluid overload
Cardiac size  Enlarged Usually normal
VPW Normal/Enlarged Normal/Small

P. Blood flow Cephalad Caudad/Balanced
Ker | ey 0 sCoriBmon Uncommon

Peribrochial Ccommon Uncommon
cuffing

Characters

Noncardiogenic

Alr Uncommon Common
bronchogram

Lung edema  Even/Perihilar Patchy/Peripheral

Pleural Common, Uncommon,
effusion moderate-large small




Vascular pedicle width

APoint 1 is where SV(
crosses RMB

APoint 2 is where
subclavian a arises
from the aorta

AVPW = point 1 to 3

ANormal <48mm, CH
>62mm In PA view
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Vascular pedicle width

Increase (>7cm) Decrease (<3cm)

AVolume overload AHypovolemia

AHigh right heart AHigh level of positive
pressure ventilatorypressure

ASupine position
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Acute pulmonary edema

Cardiac edema Noncardiac edema




Acute pulmonary edema

Cardiac edema Noncardiac edema

Portable
UPRIGHT




Multilopar_ | , ' 75 ylo female
CO‘SvlldatIQH . R Dyspnea for 1 day

ks ) o

= e

COVIDBE19 pneumonia with ARDS




Multilobar : e 41 y/o male
consolidation E T Fever off and on
» 2 : ‘ and severe dry
cough for days

Pneumocystitgiroverci pneumonia




V4

L%




Pneumonia

ALocalized alveolar infiltrate(pyesented initially in
the peripherallung tissue; aHbronchogram and air
alveologram

ARapid expansioof the alveolar infiltrates to the
neighboring lung tissue

AConfluentalveolar infiltrates followed

ARetrocardiac and retrodiaphragmatic infiltrates
difficult to appreciate

Almproved moreslowly
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Pneumon
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. SVC

. RA

. IVC

. Aortic arch

. Pulmonary trunk

. Pulmonary arteries

. Auricle, LA

. LV

. Leftcardiophreniangle
10. Descending aorta
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. SVC

. IVC

. Aortic arch

. Pulmonary arteries
AN

. LV

. Cardiac apex




Left Atram -
only the left
appendage 18
visible - Lies
under the carnna

Left ventncle —
Forms the left

lateral edge of the
heart shadow

Right atrmam —
forms the right
heart margin

Right ventricle —
no margins visible
on the frontal view




Cardiothoraci¢tndex <0.5

A ID = internal diameter of chest
at level of right hemidiaphragm

AMRD = greatest perpendicular
diameter from midline to right
heart border

A MLD = greatest perpendicular
diameter from midline to left
heart border

A CT index = (MRD + MLD)/ID

66



Rightatrial enlargement

Lateral bulging ofight heart border{on PA view)




Rightventricularhypertropty

ACardiac apex up and left
AFullness of sternum to upper half heart border




Leftatrial enlargemen

. Double contoupf

Rt heart border

. Mid-Double

contourLMB>7 cm

. Carina Angle>80

. Lossof left cardiac

walgs



Left ventricular hypertrophy

A Caridaapex

A
A



Pericardial Effusion

| S———

aiEnlarged'cardiac” density A Obliterationof retrosternal space on
oWater bottleappearance Lat view- an anterior pericardial
«Pulmonaryoligemia stripe > 2mm

uPrecardidat line in lateral view below -,



Constrictive pericarditis

l

50% patients with pericardial calcification




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

i
[\(A MV in PA view

AV in PA view v in

- In profile ({8l ) N 7 I En face (IEH)

- Horizontally @l - Vertically positioned
positioned -

(7K3) -



Mitral stenosis



