Y1TeWKOTIKA CUAAOYN
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[Mw¢ TTapouacialeTal 0 acOevnc Pe UTTECWKOTIKN OUAAOYN

AuoTrvola
Brixag
OWPAKIKOC TTOVOC
O1druaTa AKPWYV, IDPWTEC, TTUPETOC, AIPOTTTUCN
(Trou TTpocavaToAilouv aTo TTIBAVO AiTIO)
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Mnxaviouoi TTou JTTOPEI VO CUPUETEXOUV OTO OXNUATIOMO
UTTECWKOTIKNG OUAAOYNG:

1. ETTnpeaocpuévn diatrepatoTNTA TWV TTETAAWYV TOU UTTECWKOTA (PAEYUOVI,
Kakoneeia, euBoAn)

2. Meiwan TnNG evdoayyelaknc KOANOEIDOOUWTIKAG TTiEONC (UTTOAEUKWHATIVAIMIQ)

3. Au¢nuévn dIaTTEPATOTNTA TWV AYYEIWV (TPAUUA, KAKONOeIa, QAEyuovr),
oupaIpia, TTAYKPEATITIOA, UTTEPAVTIOPACTIKOTATA)

4. Augnuévn evdooayyelakr udpoaTaTIKN TTIECT OCUP@OPNTIKI KaPOIAKH)
QVETTAPKEIA, CUVOPOUO AVW KOIANG)



Mnxaviouoi TTou JTTOPEI VO CUPUETEXOUV OTO OXNUATIOMO
UTTECWKOTIKNG OUAAOYNG:

5. Meiwon TnG TTieong otV UTTECWKOTIKA KOIAOTNTA (MEIWMEVN EKTTTUCN,
ateAeKTaTIA, TTAYIOEUNEVOG TTVEUNOVAC)

6. Meiwpevn Aep@ikn eTTava@opd (Tpauua, Kakonoeia AeugIkoU dIKTUOU)

7. AUZNUEVO AOKITIKO UYPO (MEOW AEPPAYYEIWY TOU dIAPPAYHATOC 1)
MIKpoBAaBwYV Tou dIa@PAYUATOG)

8. Metakivnon uypou PETA ATTO TTVEUUOVIKO 0idnua JECW TOU OTTAAXVIKOU
UTTECWKOTO

9. Au¢avopuevn OYKWTIKNA TTiECN O€ HYIa UTTAPXoUOa UTTECWKOTIKY OUAAOYN
(TTPOKAAEI TTEPAITEPW AUCNON TOU UypoU)



"RIGHT'POST."AXILLARY LINE

1.1 mm T1 0.199s
0.9 mm T2 0.199 s




TRANSUDATIVE

OCCURS DUE TO INCREASED
HYDROSTATIC PRESSURE OR LOW
PLASMA ONCOTIC PRESSURE

E.G., CHF, CIRRHOSIS, NEPHROTIC
SYNDROME, PE, HTPOALBUMINEMIA

LOW IN PROTEIN
AND LDH

WWW.MEDCOMIC.COM

PLEURAL EFFUSION

ACCUMULATION OF FLUID WITHIN THE PLEURAL SPACE

EXUDATIVE

OCCURS DUE TO
INFLAMMATION AND INCREASED
CAPILLARY PERMEABILITY

E.G., PNEUMONIA, CANCER, TB,
VIRAL INFECTION, PE, AUTOIMMUNE

HIGH IN PROTEIN , °
" " ANDLDH ° .

© 2018 JORGE MUNIZ




Alayvwaon Utte(WKOTIKNG GUAAOYNG

KAIvVIKa

Me a/a Bwpakog

YT1repnxoypagika

Me YT Bwpakog

Me payvnTiki TOJoypa@ia BwpPakog
Me PET - CT



Alayvwaon Utte(WKOTIKNG OUAAOYNG (KAIVIKQA)

AuBAUTNTO OTNV £TTIKPOUON TNG oUCTOIXNG BAONS
Melwpévo avaTttveuoTIKO WwiBupiopa ocuoToIxXa
YT1TeCWKOTIKN TPIPN

MeTarommon yecoBwPAKIOU (TTOU AVIXVEUETAI UE TNV PYETATOTTION TNG
TpAXEiag Kata TNV ynAaenon)

O1dnuata akpwyv, Aepgpadsvottddela, diatacn o@ayiTidwy, ynAaentr pala



Aladyvwaon utrewKoTIKNG cuAAoyn¢ (UE a/a Bwpakog)

o Alayyvwoketal guAloyn avw Twv 100 K.ek pe AuBAuUvon TNG oUCTOIXNG
TTAEUPOODIAPPAYUATIKAGC YWVIaG

o 2& KATaKEKAIHEVN BEON, TTOAU peYaAUTEPEC CUAAOYEG Dev €ival EUKOAQ
OPATEG

o H mTAGyIa KaTakeKAIMEVN a/a BWPAKOG UTTOPEI VA AVIXVEUOEI KAl MIKPOTEPEC
OUAAOYEC

XPNAoIUo eupnua gival n ammdéoTacn ToUu aplioTEPOU NUIdIAPPAYUATOS ATTO TRV QUOAAida Tou
OTOMAXOU, TTOU UTTOONAWVEI ETTIONG TTAPOUCia OUAAOYNG



Alayvwaon utre{wkoTIKNG ouAAoyn¢ (UE a/a Bwpakog)

AUTI TNV €IKOVA TNV €XOUUE Oiyoupa KATTOU CaVAODEi ...




Alayvwaon utte{wKoTIKNG oUAAOYNC ( ME UTTEPNXOUC BLWPAKOC)

o 2UANoyN Trepi Ta 20 K.€K
OlAYIYVWOKETAI OXETIKA EUKOAQ O€
KaBioTr) B€on

« MrTropei va avadeixBouv dpioTa n
TTAPOUCIa CUPPUOEWYV OAAG Kal
UTTEPTTUKVOU UYPOU JE ONUAVTIKNA
TTAPOUCIia AiaTOg




YTTEPNXOYPAPIKI ATTEIKOVION UTTECWKOTIKING GUAAOYNG

Sonographic appearance of
pleural effusion




Alayvwon utte(wKOoTIKNG OUAAOYNC (UE UT BwpaKoC)

o Avixveuel Kal TNV EAAXIOTN UTTECWKOTIKA OUAAOYN

« MOovo Pe €yxuon oKiaypa@Ikou TTapEXEl d1aPopodidyvwaon YETACU
TTAXUTTAEUPITIOAC, CUMPUOEWYV I EAEUBEPOU UYPOU, VW DiVEl
TTEPIOOOTEPES TTANPOPOPIES YIa dINONON TOIXWMATOC, TIVEUUOVIKEG MACEC
K.d.

« To PET_CT dia@opodiaylyvwoKel TIC KOKONBEIC OUANOYEC aTTO TIC N
Kaonoeig



AlayvwaoTIKN TTPOCEYYION UTTECWKOTIKNC CUAAOYNC

AIayVvWOTIK TTAPAKEVTNON BWPOAKOC
Biowyia utredwkoTta
OWwPAKOOKOTTIKN Blowia uTTE(WKOTA

BpoyxookoTtrnon
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[TapakevTinon Bwpakog

2.€ JUn dlIEUKPIVIOBEIoNC auTioAoyiag véec UANOYEC OTav N TTOOOTNTA TS GUAAOYAGS TO
ETTITPETTEL

H xpAon utrepixwyv BEATIWVEI TNV ATTOTEAEOUATIKOTNTA OAAG Kal TTEPIOPICEN TIC
ETTITTAOKEC TNG £CETAONG



Pneumothorax Rates with
US Guidance

Arch int Med 20101 TKARI320

Stdv 24 studies, 6645 thoracentesis

Overall 6.0% (4.6-7 8%)
Pncumoethorax Rates

LS Guaded Thoracemicss OROD3I(024.7)
Pocumothorax Rates




TECHNIQUE
Diagnostic Thoracentesis

How to select the site of needle insertion:

Ultrasound guidance should be employed

= Small volume or loculated

® Seat patient same during ultraound and procedure

Chest radiograph should be available in the procedure room for review.
Physical examination should guide selection of the puncture site.

The operator should adhere strictly to sterile technique.

1%s lidocaine shouldbe used to anesthetize the skin

The needle should be inserted 1 to 2 interspaces below the level where the percussionnote becomes dull
and fremitus is absent.

When the effusion is free-flowing. a site midway between the spine and the posterior axillary line should
be selected, as the ribs are easily palpated in this location.

The needle should be passed over the superior aspect ofthe rib to decrease the risk of injury to the
neurovascularbundle which traverses.

A "dry" thoracentesis may result from:

® An absence of pleural fluid

@ incorrect needle placement

= Use of an inappropriately short needle

Routine performance of a chest radiograph after thoracentesis is not indicated.

© 1 percent of 488 asymptomatic patients who underwent thoracentesis had a pneumothorax

= Those with post-procedural SOB or chest pain should get a CXR




[TapakEvTnon BwpEAKOG UTTO UTTEPNXOYPAPIKN KaBodnynon
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[TapakeEvTnon BwPEAKOC UTTO UTTEPNXOYPAPIKN KaBodrynon




[TapakeEvTnon BwPEAKOC UTTO UTTEPNXOYPAPIKN KaBodrynon







Avalntnon Utte(wWKOTIKNG OUAAOYNC

O J100WPAKIKOG UTTEPNXOG €ival UIa TTOAU
acIOTTIOTN £CETACN VIO AViIXVEUON
UTTECWKOTIKNG GUAAOYNG, KAAUTEPN ATTO
TNV ATTAN aKTIvOoypa®ia Bwpakog, 1Id1aiTepa
OTAV AUTH APOPA KATEKEKAINEVOUG
aobeveig.

& & & son! Aveon! fEl on | page 11
H utte{wKOTIKA cuAAoyn ep@avideTal ouviBwe wg pia avnxn (Maupn) R uttonxn
TTEPIOXT MEOA OTN BWPEAKIKK KOIAOTNTA, TTOU TTPETTEI VA TTEPIKAEIETAI ATTO TO
dla@payua (Kal To ATTap ) To OTTARVA avTioToIXa), TO BWPAKIKO TOIXWHA Kal TNV
ETTIPAVEIQ TOU TTVEUHOVA.



Avadlntnon utre(WKOTIKNG OUAAOYNG

Otav n cuAAoyA gival advnxn TTPOKEITAI
mOavoTarta yia didpwua, otav gival utténxn N
I00NXN TTPOPAVWC ATTOTEAET EVOEIEN £CIOPWMATOC,
EVW AV N aUAAOY €ival AVOUOIOYEVNG UE
NXOYEVEG UAIKO TTAPATTEUTTEI OE EUTTUNUA 1) KAl
Kakorescia.

™ Pleural Effusion

2.€ OXEOQN ME TNV OEOVIKA TOPOoypaYia, TO

UTTEPNXOYPAPNMA aVADEIKVUETAI AVWTEPO OTNV
QAVABEICN OCUNPUOEWY OTNV UTTECWKOTIKI " Pleural Line
KOIAOTNTA

Etriong n augotepdTAcupn ouAAoyn ivail
ouvnOwg dINOPWHATIKNA KAl OPEIAETAI O€ KAPDIAKT)
— VEQPIKI QVETTAPKEIQ N UTTOAEUKWPATIVAIUIA.

————
— Lung
Parenchyma




Avadlntnon utre(wWKOTIKNG OUAAOYNG

Sonographic appearance of
pleural effusion

H 1Tapouadia uypou diIeUKOAUVEI
TN METAd0ON TWV UTTEPAXWV
(akouoTIKO TTapdabupo) Kal £T01
MTTOPOUME VO €XOUUE
TTANPOYOPIEG YIa TO diAaPpayua
Kal va doupe 6Joug, NAleg
TTAVW O€ auTO, aAAG Kal yia ToV
TTVEUOVA TTOU Eival
TTAPEKTOTTIOPEVOG ATTO TO UYPO.

H trapoucia BpoyxoypdpuaTog
TToU OV €ival TOOO dBUCKOAO va
eIOWOEI PTTOPEI Va pag BEoel TN
d1ayvwan NG Trveupoviag (Kai
TNG TTAPATTIVEUMOVIKNG
avTidpaong).



STEP 1. Patient position STEP 2. Probe selection STEP 3. Image acquisition

’ http://pie.med.utoronto.ca/POCUS
B e e YES - Probe at the mid-axillary Iinpe ir‘: a cephalo-caudal
1*t choice 2" choice & Low_-frequency NO orientation with slight counterclockwise rotation
Semi-sitting position maximizes Supine position curvilinear (5-2 MH2) ;01 frequency ||- Beam directed posteriorly towards the vertebral column
effect of gravity and sensitivity - Low-frequency linear - Identify lung artifacts, diaphragm, liver/spleen and
of scan phased array (5-1 MH2) vertebral column
- Visualization of the spine is essential

STEP 4. Image Interpretation
PLEURAL EFFUSION NO PLEURAL EFFUSION

NO CURTAIN SIGN & POSITIVE SPINE SIGN CURTAIN SIGN NEGATIVE SPINE SIGN

2. Absent curtain sign
Lung artifacts and diaphragm do not
descend with inspiration and the
abdominal organs remain visible
throughout

1. Anechoic region above the
diaphragm between the visceral
and parietal pleura.

3. Positive spine sign
The spine is visualized above as well
as below the diaphragm because the
fluid conducts the ultrasound beam

Lung consolidation/co
in effusion

Beware of findings and/or conditions that may cause false positive
or false negative results (e.g. free fluid below the diaphragm) - see Table




Avadlntnon utre(WKOTIKNG OUAAOYNG

H 1Tadxuvon Tou ToixwuaTtikou
UTTECWKOTA, N QOUVEXEIQ Kal N
OINOnNon Tou eAEyXovVTal OXETIKA

€UKOAQ OTAV OUVUTTAPXElI GUAAOYN.

[Mayxuvon Tou utre{wkoTa > 1 €K.
gival TmOavoTata VEOTTAAOUATIKAG
aITioAoyiag Kail TrTapatnpEEital
ETEPOTTAEUPAQ.

O OyKko¢ TNG UTTECWKOTIKAG
OUAAOYIC UTTOPEI VO EKTIUNDBEI
TTOAAQTTAQGCIACOVTOC TNV MEYIOTN
amrdéoTacn METASU OTTAaXVIKOU KAl
ToIXwWHaTIKOU utredwkota X 200

J Pachl

“3 Critical Care Ultrasound

\l Bl]ll\

P Plasil
P Waldauf
] Pazout

M Fric Ultrasound estimation of volume of pleural

M Otahal fluid in mechanically ventilated patients

Intensive Care Med (2006) 32:318-321

EVALUATING THE SIZE OF A PLEURAL EFFUSION

» Patient 15 degrees supine, at end-expiration.
Generally ~18 cm depth.

_ » Start inferior and move cranially in posterior-
axillary line. Identify maximal separation
between lung( V.Pleura) and diaphragm
(P.Pleura).

LUNG
R

~» Volume (estimate) = (lung-diaphragm distance—
in cm) x 200 ml = total estimated volume.

» Excluded loculated effusions.

4.2 CM, ESTIMATED VOLUME
GREATER THAN ~800 ML

» Like all quantitative methods in evaluation may
not be accurate in all patients.




Texvikn uTTEPNXOYPAPIKNC avalNTNnong UTTECWKOTIKAC
oUAAoYNG

A. Zg 0TI Bé0N

1. ToTTOBETOUNE TNV KEPAAL UTTEPAXWYV KATA TOV
KEQAAOOUPAio Agova oTnV OTTIo0Ia paoXaAlaia
YPAPUA OTO UWOGS TNG EIPOEIOOUC ATTOPUOEWG

2. AvadnTtouue 1o dila@payua, To
XOPOAKTNPIOTIKO OTOIXEIO YIa TNV UTTECWKOTIKN
KOIANOTNTA, YAIOTPWVTAG TNV KEQAAN TTAVW N
KATW.

BAETTOVTOG TO OTTARVA, TO ATTAP N TOV VEPPO,
TTEPIMEVOUNE VA OOUUE TO DIAPPAYHA QPXIKA
OTO APIOTEPO PEPOG TNG 0066VNC PaG.

To akouoTIKG TTapdBupo yia To did@payua gival
TO ATTaP OECIG KAl O OTTANVAG apIoTEPA.




Texvikn avalntnong utre(wKOTIKNC CUAAOYNGC

3.To dia@paypa TTou apXIKA To BAETTOUME
aploTePd oTnv 0846vn Pag, To YEPVOUNE OTO
KEVTPO TNG 000vNG YE ATTIEG KIVAOEIG TNG KEQAARG.

Mavw atd 1o didepaypa BPICKETAI O TIVEUPOVAG
TTOU AOYWw aePOTTANBEIaG dev ETTITPETTEI TNV
METAQOPA TWV UTTEPAXWV.

H trepioxn @aivetal ykpida kai rapioTtd artifact
atrd Tov I0TO TToU BpioKeTal KATW aTTd TO
dl1a@paypa. To artifact TTpokUTITEl ATTO TNV
avTavakAaoTIKA 1016TNTa Tou dIa@PAYUaATOG

4. H trepIoxr Tou evOIAQEPOVTOG PAG Eival N
UTTECWKOTIKN KOIAOTNTA (APICTEPA) EVW N KOIAIOKN)
KOIANOTNTO BpiokeTal OeCIG oTnVv 080vN

5. ETTIOKOTTOUNE YE ATTIEG KIVAOEIG JTTPOOTA KAl
TTiow PEXP! va eCapavioBei To diappayua o KABe
KaTeubuvon



Texvikn utreEpNXOYPAPIKNC avalNTnong UTTECWKOTIKNC
OUAAOYNC

B. Z& kaBi10TA 00N

Edw TOTT00€TOUUE TNV KEPAAN
oTNV TTAATN TOU aoBevr) Kal
KIVOUUQOTE TTAQYIO KATA JKOG
TNG KAUTTUANG TOU Bwpakikou
TOIXWHATOG.

H kaBio1 B€on emITPETTEI TN CUCOWPEUON KAl TNG EAAXIOTNG TTOCOTNTAG UYPOU TTAvw OTo dIAPPayua,
ETMITPETTOVTAC VA TNV doUuE APEDA.



Texvikn utrepnxoypagikne avalnrnong UTTeCWKOTIKNG
oUAAoyNC

Collapsed
lung




Avalntnon utte(wWKOTIKNG OUAAOYNC
PL EFFUSION ECHOGENICITY

m The strength of ultrasound lies in demonstrating characteristics of
the pleural fluid itself.

m FPour basic ultrasounds patterns of internal echogenicity of pleural
effusion

A-Anechoic,

B-Complex nonseptated,

C-Complex septated,

D-Homogenously echogenic.
A ' B

et T Chest Wat

——————

|

Chest War




Avalntnon Utte(wWKOTIKNG OUAAOYNC




Avalntnon Utte(wWKOTIKNG OUAAOYNC




Avalntnon Utte(wWKOTIKNG OUAAOYNC
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Avalntnon Utte(wWKOTIKNG OUAAOYNC

S '_
i A
-
Diaphragm

Pleural Fluid

« Vertebral "V" line extending
cephalad to the diaphragm




Avalntnon Utte(wWKOTIKNG OUAAOYNC
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Avalntnon Utte(wWKOTIKNG OUAAOYNC




Avalntnon Utte(wWKOTIKNG OUAAOYNC

Metastatic tumor




Avalntnon Utte(wWKOTIKNG OUAAOYNC

L
HEAD

Pleural effision e







O1 utTEPNXOI YIa TRV KABodnynon TNS TTAPAKEVTNONG
Bwpaka

ATIO TN OTIYUA TTOU N TTAEUPITIKA GUAAOY DIayIYVWOKETAI, TO ETTOPEVO BriUa gival va
KaBopioBei edv UTTAPXEI ETTAPKNAG GUAAOYI WOTE VA TTAPAKEVTNOEI E aoPAAEIq.
@ewpeital oTI yIa pIa ac@alr TTapakévinon Ba TTPETTEl va uttapxel BABog TouAAXIoTOV
10 XINIOOTWYV, TTOU VA ETTITPETTEI ETTAPKN dIAXWPIOUO TOU OTTAAXVIKOU ATTO TOV
TOIXWMATIKO UTTECWKOTA

Me BAaon TNV TTI0 EUKOAN GTATIKN UTTEPNXOYPAPIKA KABodYyNoN, £TTIAEYETAI N
TTEPIOXI) TNG TTAPAKEVTNONG, MOPKAPETAI, KAl XWPIG VA JETAKIVNOEI 0 aoBevr ¢ yiveTal
KATA TOV YVWOTO TPOTIO N TrTapakevrnaon. Kartd tnv diadikaoia auTtr) dev
TTapakoAouBeital n TTopeia TNG BeEAOGvaAC Kata TNV €¢€taorn. Me Tnv OUVAMIKA TEXVIKA ,
TTOU ATTAITEI OUWG TTEPICOOTEPEG DIAdIKATIES ATTOOTEIPWONG TNG KEPAANG, UTTOPOULE
Va TTapakOAOUBoUNE O€ TTPAYUATIKO XPOVO TNV Kivnon TnG BeAdvng



O1 utrepnxol yia TNV KaBodnynon TNG TTapPAKEVTNONG
Bwpaka

R'I'

Needle Tip —g&
.

4—F|ubd.' |
mng—% |




O1 utrepnxol yia TNV KaBodnynon TNG TTapPAKEVTNONG
Bwpaka




O1 utrepnxol yia TNV KaBodnynon TNG TTapPAKEVTNONG
Bwpaka

Left

Thoracic wall

~€&—— Effusion

v

Diaphragm

Consolidated lung

SonoSite

C60xp/5-2 Abdomen
MI: 0.5 TIS: 0.4




Ultrasound for Pleural Fluid




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV







ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

B Peljtone |
effusion

Ascites
/ ¢

Pleural
efTfusion




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

ED-ABDOMIE
S4-2

S3HZz
12.0cm

20

Gen




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

SW A8 men  Chest Dep. Kasr Al-Ainy Hospital : s
3038 16-AUG-17 10:38:27

43 mm

50000008000 00000080088 2000000820000 80

-y
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ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV







ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

Normal Right Upper Quadrant / Pleural Exam

Mirror Artfact Reproduces Liver Above Diaphragm




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

ADOLUNO
CA4.10 OMDM2
(w =J A4S AT =~

G088 V0%
MIS Tl s
S0 om

15 M2

ISa




Diaphragm

Pleural Fluid

Vertebral "V" line extending
cephalad to the diaphragm




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

Diaphragm

ral Fluid = £
"« Peritones

Lung




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




DR M OSAMA YONSO 54246 . AP 100% MI12T7IS03

mlndray 20131006-173505-F30A C5-2 Adult ASD

RT PLEURAL EFFUSION

RT LUNG
Y




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV

A = distance from inferior lung surface to diaphragm
B = distance from lateral lung surface to lateral chest wall

A or B x 200 = effusion volume

Measuring the approximate volume of a pleural effusion
Choose the larger of A or B and multiply by 200 to get an answer in milliliters.




ATAOG EIKOVWV UTTECWKOTIKWY GUAAOYWV




Fig. 3.14 (A) Large left pleural effusion due to
carcinoma of bronchus. There is a large echo-
free effusion above the left hemidiaphragm
(arrowheads) and spleen(s). (B) Empyema
following right lower lobectomy. A poorly
echogenic collection is seen above the
diaphragm (arrowheads). (C) Loculated pleural
effusion due to tuberculosis. Ultrasound
demonstrates thickening of the parietal pleura
(P) and multiseptated fluid collection above the
diaphragm (arrowheads).




[1poTteivouevn BiBAloypagia

ic Ultrasound
wistian B. Laursen,
ajib M. Rahman

i \‘\ \ Bnd Giovanni Volpicelli







