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« AtaBwpakiki Yriepnyoypadpia »

* Pneumonia is an inflammatory, most commonly
infectious process involving the lungs

* Typically the alveoli in intensely inflamed areas fill
with inflammatory fluid or pus, and this is known as
consolidation

* The changes may be widespread, patchy or lobar.
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Typically, the diagnosis of pneumonia Is performed based of the
patients’ clinical exam, history, labs and x-ray. However, these tests
have been shown to be unreliable and inaccurate

A JAMA meta-analysis concluded that no individual or combined
clinical findings have been found to accurately predict whether or
not a patient has pneumonia

X-ray has been found to have a sensitivity ranging from 46-77%
when a CT scan is used as the gold standard. Those same studies
show US to have a sensitivity ranging from 93-100%
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« AtaBwpakiki Yriepnyoypadpia »

*‘Ultrasound can detect the pulmonary
changes associated with pneumonia as
long as the process involves some of

H SLaB i the outer (non-mediastinal) pleural
LATWPAKLKNA surface — as it almost always does

UT[EpﬂXOVpOLCI)LOL * Pneumonia progresses though stages,

B .

OE TIVEU “ovia | and the ultrasound changes vary
&' depending on the degree and extent of

¥ ““consolidation

n EL g . , s )
* AP. HPAKAHZ TITONOYAOZ ENMEMBATIKOZ MNEYMONOAOIOZ AIEYOYNTHZ MNEYMONOAOTIKH KAINIKH IATPIKO AIABAAKANIKO @EZ/NIKH



Eknatbeutikd Zepvaplo
Hands on Training

. alr bronchogram

. b-lines

. subpleural consolidations
. pleural line abnormalities
. pleural effusions

. empyema
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PNEUMONIA PNEUMONIA

Placing the probe on the right
posterolateral lung field, you see
something abnormal. Instead of seeing
a linear pleural line between ribs and a-
lines, you see a hypoechoic pulmonary
consolidation that contains hyperechoic
ines and flecks that move with
respiration. These are known as air
bronchograms

PNEUMONIA
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« AunBwpaxiki Yriepnyoypadgia »

The most specific sign for the diagnosis of pneumonia is the presence of
ailr bronchograms, which are hyperechoic lines and dots within a
hypoechoic area, thought to represent air trapped in small airways
within a consolidation

Alr bronchograms are divided into two types: Dynamic and Static

If the bronchograms are mobile, they are considered dynamic air
bronchograms and are thought to be pathognomonic for pneumonia.

If the bronchograms are immobile they are then called static air
bronchograms which can be seen In both atelectasis and pneumonia
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s 10 OTJUEIO TOU OEPOBPOYXOYPAPHATOG

To onueio Tou agPoBPOYXOYPANUOTOC ATTOTEAEI
onMAvTIKO dIaYVWOTIKO onueio otn dlagopikr didyvwon
METACU TTVEUMOVIAG KAl ATEAEKTATIOC

PNEUMONIA

PNEUMONIA

To duvapikd agepofpoyxXoypapua XapakTnpiletal atro ,\é.;‘

TTapoUCia aEpa o€ dUVAUIKN Kivnon eVTOG Tou BpoyxIKou 5

OIKTUOU KaI aTTavTtaral otnv KUWPeAIDIKA TTUKVWON. To
onueio auto mrapouotalel 94% kai 97% €10IKOTATA KAl
BETIKI TTPOYVWOTIKNA agia, KaBw¢ kal 61% kai 43%
geuaioOnaia kal apvnTIKN TTPOYVWOTIKA agia aTn dIdyvw- PNEUMONIA b PNEUMONIA
on TNG TIVEUPOVIAG £€vavTl TNG ATEAEKTATIOAGC. - ' :
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.=z Early pneumonia - B-lines

« AtaBwpakiki Yriepnyoypadpia »

“*In early pneumonia fluid fills only
some of the alveol

‘*Where fluid filled alveoli are
surrounded by air filled lung (B-
lines)

“*In the appropriate clinical setting a
localised patch of numerous B-lines,
often with tiny areas of sub pleural
consolidation, suggests early
pneumonia
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If there is lobar consolidation the borders
of the consolidated areas will be linear
and well defined — as consolidated and
aerated lung lie adjacent on opposite
sides of the linear pleural fissures.

More commonly there are smaller areas
of consolidation. Where these abut the
pleural surface they are linear, but their
deeper borders usually demonstrate an
irregular interface with underlying aerated
lung. This irregular junction between
consolidated and aerated lung is known
as the “shred sign”

DYHN:2 ENH:2-2 SCC:4

Shred sign: aerated lung tissue adjacent to a consolidated
area reflects ultrasound waves, obscuring any distant structure

(black areas indicate the area of “shredding”)
- Lichtenstein D Chest 2009; 135: 1421
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Pneumonia
Lung hepatization
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* Pathologists have long described the
mascroscopic changes associated with
consolidation as “hepatization” of the
lung

* The sonographic appearance of frank
consolidation looks remarkably liver-like
and is also termed hepatization

’neumonia
_ung hepatization
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Solid appearing consolidated lung — hepatization
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Inflammatory and purulent fluid fills the alveoli and
the lung appears solid, with a homogenous
relatively fine echotexture similar to liver.

Atelectasis also results in solid, non-aerated lung
and differentiating the two conditions can be
difficult.

In pneumonia the volume of lung remains
unchanged or actually increases, with airspaces
filled with inflammatory liquid

*In atelectasis the alveoli are collapsed rather than
fluid filled, and lung volume reduced
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« AtaBwpakiki Yriepnyoypadpia »

A small, hypoechoic
parapneumonic effusion is
frequently demonstrated

Echogenic debris within the
effusion can suggest empyema
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« AtaBwpakiki Yriepnyoypadpia »

» To UTTOOOPIO EPPUONMA ATTOTEAEI Evav ATTO TOUC ONUAVTIKOUC TTEPIOPIONOUC
NG £€€1aonGg, Baci{OPEVO OTO YEYOVOC TNG AdUVAMIAC TWV NXNTIKWY KUPATWY
va dIaTTEPACOUV AEPOTTANBEIC DOMEC

“* ATTOTITAVWOEIC TOU UTTECWKOTA, TTAPOUCIa CUUPUOEWY Kal TTAEUPOOETia €ival
KATAOTACEIC TTOU TTEPIOPICouV TN Xpnon Tou d1aBwpaKIkou

UTTEPNXOYPAPNUATOG

ssETTiong, onuavTtik BewpeiTal kai n TTpoaTTaIToUhEVN EKTTAIdEUON TOU
ECETAOTH, TOOO OTNV ATTEIKOVION TOU PUOIOAOYIKOU TTVEUMOVA Kal UTTECWKOTQ,
000 KOl OTNV avayvwpion TTaBoA0oYIKWY KATAOTACEWV



