Ventilatory Imaging
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Pulmonary Imaging

e Anatomic imaging
e Functional imaging
 Molecular imaging




Anatomic Imaging

Multislice CT
Micro-computed CT

MRI

Reconstruction techniques
Ultrasound imaging
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Micro-CT reconstruction M onocr otaline injection

Proc ATS 2:2005; 477-80



AJRCCM 164:1/01-1711,




Langer et al., Chest 94: 103-107, 1988




End Expiration

End expiratory imagesat 10 cm
H,O PEEP within minutes of
postural change

AJRCCM 164:1/01-1711, 2001




Study Protocol

Study group

68 Patients enrolled with
diagnosis of acute
lung injury or ARDS

Recruitrment maneuvers }7

PEEP trial with PEEP
at 3 and 15 crm of water
frandom sequence) and
physiclogical variables

Recruitment maneuwer —

CT with inspiratory plateau
pressure of 45 om of water

Recruitrment maneuvers  ——

CT with PEEP at 5 and 15 cm
of water (random sequence)

Quantitative analysis

34 With lower percentage 34 With higher percentage

Gattinoni L et al. N Engl J Med 2006;354:1775-1786



Distribution of Patients According to the Percentage of
Potentially Recruitable Lung
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Distribution of Patients According to the Percentage of Potentially
Recruitable Lung and CT Images at 5 and 45 cm
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Mortality in Relation to the Percentage of Potentially Recruitable Lung

Mortality (%)

10
0

Quartile 1 Quartile 2 Quartile 3 Quartile 4
[-8.2t05.7%]  (5.Bt09.4%]  (9.5to 18.636) (18.7 to 59.3%)

Gattinoni L et al. N Engl J Med 2006;354:1775-1786



Anatomic Imaging by CT

e CT densities may represent airway/aveolar fluid
rather then collapse

* Whereisthe lung edema distributed?
— alrway/alveoll or interstitium

 Arewe over-treating CT densities at the risk of
Injury to non-dependent lung?




Sonography after Pulmonary Embolism

Respiration 2003;70:87-94




Functional Imaging

Virtual bronchoscopy

CT evaluation of ventilation and perfusion
CT evaluation of lung mechanics

Positron emission tomography
Hyperpolarized 3-He MR

Electrical impedance tomography




Multidetector CT reconstruction Bronchoscopy

Proc ATS 2:2005; 488-91




PERFLUROCHEMICALS
AS PULMONARY CONTRAST AGENTS

e Pilain film x-ray
Iimited perspective to assess distribution

e Computerized tomography (CT)
3D imaging along X,Y, and Z axes
qualitative and quantitative analysis

e High resolution CT
thin section 3D imaging along X,Y, and Z axes
qualitative and quantitative analysis




Partial Liquid Ventilation in Premature Newborns




Carina 3D Image

No PFC

PFC

Acad Radiol 8:583-586, 1997




4™ Generation 3D Image

No PFC

Acad Radiol 8:583-586, 1997




Regional Pulmonary Blood Flow

15.00(22.44) [0.00(0.00) 15.00 56.09)

Non-Smoker moker

Proc ATS 2:2005; 492-98







