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Image guidance
» A recent chest radiograph should be available prior to

ural aspiration. )

< » Thoracic ultrasound guidance is strongly recununendﬁ>

—tfor all pleural procedures for pleural fluid. (B) —
» The marking of a site using thoracic ultrasound for

subsequent remote aspiration or chest drain insertion is
not recommended except for large pleural effusions. (C)




Plevral lezyonlar

* Plevral effizyon * Torasentez
* Plevral kalinlasma  Kateter yerlestirme

* Plevral noddl * Biyopsi



US rehberli girisimler, gérintileme rehberligi olmadan yapilan
girisimlere gére daha tstin mudir?

Is image-guided intervention better than non-image-quided
intervention?

Thoracentesis (pleural aspiration) is a key intervention for
both diagnostic and therapeutic purposes in the investigation
and management of the patient with a unilateral pleural effu-
sion. The use of TUS immediately prior to pleural intervention
for suspected fluid has been strongly advocated as a means of
improving patient safety by reducing the frequency of iatro-
genic complications and improving diagnostic yield. This is * Komplikasyonlari azaltir
different to the temporally and geographically remote use of
TUS prior to pleural intervention, also known as the “X marks e Tani basa risint arttirir

the spot’ technique. The next clinical question therefore assesses
whether image-guided (ie, ultrasound-assisted techniques where

the anatomy is confirmed on ultrasound and an intervention
1s immediately conducted and ‘real time’ or ultrasound guided
where needles are watched under ultrasound into the pleural
space) intervention has better clinical outcomes when compared
with non-image-guided intervention in adult patients with
suspected unilateral pleural effusion:

e Glvenli

Roberts ME, et al. Thorax 2023;0:1-34. doi:10.1136/thorax-2022-219784




Toraks US rehberlikli torasentez

* En sik komplikasyon iatrojenik pnémotoraks

* Tum plevral efiizyonlarda torasentez sonrasi pnx
%39

* Toraks US rehberliginde pndmotoraks, hemotoraks ve
solid organ ponksiyonu gibi tium komplikasyon
oranlarinda azalma oldugu goésterilmis.

Grogan DR, Irwin RS, Channick R, et al. Complications associated with thoracentesis: a prospective, randomized study comparing three different
methods. Arch Intern Med 1990;150:873-877.

Gordon CE, Feller-Kkopman D, Balk EM, Smetana GW. Pneumothorax following thoracentesis: a systematic review and meta-analysis. Arch Intern Med
2010;170:332-339.

Mercaldi CJ, Lanes SF. Ultrasound guidance decreases complications and improves the cost of care among patients undergoing thoracentesis and
paracentesis. Chest 2013;143:532-538.

Diacon AH, Brutsche MH, Sole’ r M. Accuracy of pleural puncture sites: a prospective comparison of clinical examination with ultrasound. Chest
2003;123:436-441.



Toraks US rehberlikli torasentez

* Toraks US rehberligi MPE’de torasentez sonrasi pnx riskini azaltiyor
%1 vs %8.9.

* Toraks US rehberliginde yapilan torasentez sonrasi hi¢c gogus tupu
gerekmezken diger grupta %2.2 oraninda tip takilmis.

» 24 calisma, 6605 torasentez meta-analiz, torasentez sonrasi pnx riski
toraks US rehberliginde azaliyor %4 vs %9.3.

» 2013, retrospektif kohort calisma, 62261 torasentez degerlendirilmis.
Pnx riski %2.7, US kullanimi riski %19 azaltiyor.

Cavanna L, Mordenti P, Bert'e R, et al. Ultrasound guidance reduces pneumothorax rate and improves safety of thoracentesis in malignant leural
effusion: report on 445 consecutive patients with advanced cancer. World J Surg Oncol 2014;12:139.

Gordon CE, Feller-Kopman D, Balk EM, Smetana GW. Pneumothorax following thoracentesis: a systematic review and meta-analysis. Arch Intern
Med 2010;170:332-339.

Mercaldi CJ, Lanes SF. Ultrasound guidance decreases complications and improves the cost of care among patients undergoing thoracentesis and
paracentesis. Chest 2013;143:532-538.



Gorintuleme Rehberli vs Kor Girisimler (BTS 2023)

BTS Guideline

Table 8 Evidence review summary for ‘Is image-guided intervention better than non-image-guided intervention?’

Clinical outcome Summary of evidence review (image-guided intervention vs non-image-guided intervention) (95% Cl)
Length of hospital stay No difference

Success of obtaining pleural fluid Increased success with image-guided intervention (1000/1000 (923 to 1000) compared with 782/1000)*
Need for another procedure Not reported

Complications—bleeding No difference and very small risk of bleeding with both techniques (=3/1000)t
Complications—pneumothorax Less risk with image-guided intervention (38/1000 (33 to 43) compared with 50/1000)*

Mortality Not reported

*Meta-analysis results reported as per 1000 patients.
tData reported as per 1000 patients.

*Ultrason rehberligi, basariy1 artirirken pnémotoraks
riskini azaltir.

R A § - — - T T

Roberts ME, et al. Thorax 2023;0:1-34. doi:10.1136/thorax-2022-219784



Oneri

Komplikasyon riskini azaltmak amaciyla, torasentez
islemi mutlaka gorintuleme rehberliginde
ge rgeklegtirilmelidir. (Guglti 6neri — konsensus temelli)

Roberts ME, et al. Thorax 2023;0:1-34. doi:10.1136/thorax-2022-219784



BTS Clinical Statement

British Thoracic Society Clinical Statement on
pleural procedures

Rachelle Asciak,' Eihab O Bedawi @ ,% Rahul Bhatnagar @ ,* Amelia O Clive,?
Maged Hassan © ,* Heather Lloyd,” Raja Reddy,® Helen Roberts,’
Najib M Rahman®®'®

Pleural aspiration (diagnostic and therapeutic)
» Thoracentesis should be performed above a rib to minimise

W e
horacic ultrasound (TUS) must be used for aspiratio@

~—pleural effusion.

» Small bore needles are preterred to munimise the risk of
complications from a thoracentesis.

» For therapeutic pleural aspiration >60 mL, a catheter should
be used rather than a needle alone.




Plevral efuzyonlarda torasentez
veya drenaja rehberlik etmek
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FMF tanisi olan kadin hastada toraks lateral duvarinda minimal ankiste plevral
eflizyonun ultrasonografik goriinimu




BTS Clinical Statement

British Thoracic Society Clinical Statement on
pleural procedures
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Research question
* Does the use of doppler ultrasound to identify intercostal
vessels reduce the risk of puncture and reduce bleeding

complications?

Roberts ME, et al. Thorax 2023;0:1-34. doi:10.1136/thorax-2022-219784



Intercostal vessel screening prior to
pleural interventions by the respiratory

“Gogiis hastaliklari uzmani, islem sirasinda Doppler ile interkostal damari gérebilir mi?”
ve “Bu bilgi islemi degistirir mi?”

All procedures

(n=596)
Y v
ICA not screened ICA screened
5.5% (n=33) 94.5% [n=563)
v v
ICA not identified ICA identified
47.1% [n=265) 52.9% [n=298)
Overall site y v v
alteration rate=15.6% :
o Continued as Site altered Procedure
planned 29.5% (n=88] aborted
Overall procedure 68.1% (n=203) ' 2.3% (n=7)
abandonment rate=1.2%

Bedawi EO, et al.Eur Respir J 2020; 55: 1902245



Intercostal vessel screening prior to
pleural interventions by the respiratory
physician: a prospective study of real
world practice

* Plevral kalinlasma etkisi
e Kalinlasma varsa - damar gorilme orani %62
* Kalinlasma yoksa - damar gorilme orani %28

* Radyoloji egitimi olmayan gégus hastaliklari uzmanlari yapabiliyor
* Ek stire: ~2 dakika
* Ek cihaza gerek yok

* Sadece 1 kanama (%0.17) ]- Potansiyel glivenlik artis
* Literaturde: ~%2

Bedawi EO, et al.Eur Respir J 2020; 55: 1902245



Interkostal damarlarin, interkostal araligin farkli acilarindan
‘velpazeleme (fanning)’ teknigi kullanilarak degerlendirilmesi

Bedawi EO, et al.Eur Respir J 2020; 55: 1902245



Interkostal damarlarin US gorintisi

Exposed

. Exposed
intercostal artery :

intercostal vein

_""‘h-.;,‘__‘ ; - o~ --..- - /

Parietal pleura &

Doppler box

Pleural effusion

Diaphragm

Bedawi EO, et al.Eur Respir J 2020; 55: 1902245



Interkostal damarlarin US gorintisi

I. . Exposed

intercostal artery

Doppler box

Visceral pleura

Bedawi EO, et al.Eur Respir J 2020; 55: 1902245



Intercostal vessel screening prior to
pleural interventions by the respiratory
physician: a prospective study of real
world practice

] LEFT THORAX

Intercostal artery

Thickened parietal Intercostal vein

pleura
Pleural effusion

Doppler box

Visceral pleura

Ultrason kullanarak
e Damar goruntulenebilir
* Giris yeri degistirilebilir

* Islem iptal edilebilir

Bedawi EO, et al.Eur Respir J 2020; 55: 1902245



Plevral efuzyonlarda torasentez
veya drenaja rehberlik etmek




Plevral efflizyon

* Atmistan fazla hastalik plevral eflizyona neden olabilir.
* Pndmoniden sonra en sik efuzyon nedenleri kanser ve tiberkulozdur.
* Tedavinin belirlenmesi icin ayirici tani sarttir.

* Plevral efizyonlarin ayirici tanisiicin

* Kimyasal
* Mikrobiyolojik — TORASENTEZ
* Sitolojik incelemeler ilk basamaktir ‘

%40 olguda tani
konulamaz




Plevra biyopsileri

* Kapali plevra biyopsisi
* Abrams

» Malign hastalikta % 48 -70
» Tlberkilozda % 57 - 80

* Ramel
* Cope
* Raja

* Goruntuleme rehberlikli plevra biyopsisi | > USG rehberlikli tru-cut biyopsi

 Ultrasonografi
* Bilgisayarli tomografi

* Torakoskopi (ALTIN STANDART)
* Medikal
e Cerrahi

m—)  Tru-cut

% 70 — 85,5

» Tani degeri % 91 —95
> Tuberkilozda % 100




Torakoskopi

Ameliyathane kosullari
gerektirir

Hastanede yatis gerekir
Bazi hastalar isteksiz
olabilir

Pahali

)

GORUNTULEME REHBERLIGINDE
KAPALI BIiYOPSI



Safety and Yield of Ultrasound-Assisted
Transthoracic Biopsy Performed by
Pulmonologists

A.H. Diacon2 M.M. Schuurmans? J.Theron2 P.T.Schubert® C.A. Wrightb
C.T. Bolliger2

* Prospektif calisma  USile
* 91 hasta / 96 biyopsi * girig yeri
* Lezyonlar: * igne yonu
e Plevral e derinlik belirleniyor
« Akciger periferik * Free-hand teknik
* Mediastinal * 14G cutting needle
* GOgus duvar * Lokal anestezi
e 220 mm ve plevraya komsu
lezyonlar

Diacon AH, et al. Respiration 2004;71:519-522



Safety and Yield of Ultrasound-Assisted
Transthoracic Biopsy Performed by
Pulmonologists

A.H. Diacon2 M.M. Schuurmans? J.Theron2 P.T.Schubert® C.A. Wrightb
C.T. Bolliger2

* Tanisal basari * Genel olarak glivenli
* Genel tanisal 6rnek: %84 e Pratik
* Malignite duyarliligi: %85.5 e Ortalama siire: 25 dk
* Komplikasyonlar * Yatak basi uygulanabilir
* Pnodmotoraks: %4 » Radyolojiye ihtiyag yok
» Tup gerektiren: %2
* Minor:
e Agri
* Hemoptizi
* Vazovagal

Diacon AH, et al. Respiration 2004;71:519-522



Safety and Yield of Ultrasound-Assisted
Transthoracic Biopsy Performed by
Pulmonologists

A.H. Diacon2 M.M. Schuurmans? J.Theron2 P.T.Schubert® C.A. Wrightb
| C.T.Bolliger?

Gogus hastaliklari uzmanlari US esliginde biyopsi yapabilir
ve bu yontem guvenli ve tanisaldir.

Diacon AH, et al. Respiration 2004;71:519-522



Pleural and Peripheral Lung

Lesions: Comparison of US- and

CT-guided Biopsy'

* Retrospektif karsilastirmali calisma

273 hasta
* 103 - US-guided biyopsi
e 170 - CT-guided biyopsi
Lezyonlar:
* Plevral

* Periferik akciger (plevraya temas
eden)

Kullanilan igne:
» 18G cutting needle

islem siiresi (p < 0.001)
e US-guided: 321 sn
e CT-guided: 556 sn

Pnomotoraks (p = 0.025)
* CT: %14.7
* US: %5.8

Kanama
* CT: %1.2
* US: %1.0

Tanisal basan
* US: %97.1 Fark yok
* CT: %96.5

Maliyet
e US daha ucuz

Fark yok

Sconfienza LM, Mauri G, Grossi F, et al. Radiology 2013;266:930-5.



Pleural and Peripheral Lung
Lesions: Comparison of US- and
CT-guided Biopsy'

US rehberli biyopsi:

* BT kadar basarili

* Daha hizli

* Daha glivenli (daha az pnomotoraks)
* Radyasyon yok

Sconfienza LM, Mauri G, Grossi F, et al. Radiology 2013;266:930-5.



BT Rehberliginde USG Rehberliginde



| BTS Clinical Statement

British Thoracic Society Clinical Statement on
pleural procedures

Rachelle Asciak,' Eihab O Bedawi © ,? Rahul Bhatnagar @ ,* Amelia O Clive,?
Maged Hassan © ,* Heather Lloyd,” Raja Reddy, Helen Roberts,’
Najib M Rahman®®'®

 Ultrason veya BT rehberliginde gerceklestirilen gortntileme
esligindeki plevral biyopsilerde tanisal basari ve
komplikasyon oranlari radyologlar tarafindan bildirilenler ile
benzer.

* Elde edilen sonuclarin lokal anetsezi altinda torakoskopi ile
de benzer dlizeyde oldugu gosterilmis.

Asciak R, et al. Thorax 2023;78(suppl 3):43-68. doi:10.1136/thorax-2022-219371



| BTS Clinical Statement
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BTS Guideline

Table 17 Evidence review summary of 'What is the diagnostic accuracy of pleural biopsy?*

Comparison Summary of evidence review
Medical versus surgical thoracoscopic pleural biopsy No difference in diagnostic yield, sensitivity or specificity™
Medical rigid versus medical semi-rigid thoracoscopic pleural biopsy No difference in ‘intention to treat’ or ‘biopsy successfully obtained’ diagnostic yield
Thoracoscopic pleural biopsy versus image-guided closed pleural biopsy Definitive diagnosis and diagnostic yield higher with thoracoscopic pleural biopsy
(p=0.04 for both)
Thoracoscopic pleural biopsy versus blind closed pleural biopsy Definitive diagnosis and diagnostic yield higher with thoracoscopic pleural biopsy
(p=0.01 and 0.03, respectively)
I CT-guided closed pleural biopsy versus ultrasound-guided closed pleural biopsy No difference in definitive diagnosis I
Closed pleural biopsy using core needle versus Abrams needle Higher diagnostic yield with Abrams needle (p=0.02)*
I Image-quided closed pleural biopsy versus blind closed pleural biopsy Higher diagnostic yield with image-guided closed pleural biopsy (p=0.01) I

Medical—awake thoracoscopic pleural biopsy, surgical—video-assisted thoracoscopy surgery pleural biopsy under general anaesthesia.
*Based on a single study.

Asciak R, et al. Thorax 2023;78(suppl 3):43-68. d0i:10.1136/thorax-2022-219371



Plevra biyops

Anderson (Abrams' Modified) Pleural Biopsy Punch

—

[T

This instrument incorporates a three way stopcock as an integral

part, thus eliminating an additional junction where air leakage 8042 BGx3 12
may occur when used for combined Thoracentesis and Plueral
Biopsy.

Cope Needle Set

——=|

I3

Consists of five parts including an 11G outer needle with Cal. No. Description

tapered end and an adjustable needle stop. Inner 13G needle 7603 11Gx 3"
has beveled puncture point and fitted stylet. Inner 13G biopsy it

Adjustable Neadla Stop, fits 11G to 14G
snare has hook shape for sample collection 2 %

| igneleri

PRINCIPLE OF TRUCUT BIOPSY
SHEATH

HEEDLE WITH SLOT FOR SPECIMEN

PUSH pEeeDLE mTO LESION

SLIDE SHEATH OVER HEEDLE TO CUT SPECIMEN

WITHDRAW HEEDLE. SHEATH AHD SPECIMEN




Kesici ignelerin genel 6zellikleri

* Kesici igneler genellikle 14G ile 21G arasinda degisen caplarda

* igne capinin tanisal basari tizerine etkisi konusunda yiiksek kalitede
kanit yok.

* Kicuk olcekli bir calismada, daha buyuk capli kesici igne kullaniminin
(18G ile 14G karsilastirildiginda) tanisal agcidan anlaml bir Gstlinltk
saglamadigi gosterilmis.

* Radyolojik uygulamalarda cogunlukla orta ¢apli igneler (16—18G)
tercih edilmekte.

Adams RF, Gleeson FV. Radiology 2001;219:510-4.
Asciak R, et al. Thorax 2023;78(suppl 3):43-68. doi:10.1136/thorax-2022-219371



British Thoracic Society Clinical Statement on
pleural procedures
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Asciak R, et al. Thorax 2023;78(suppl 3):43-68. doi:10.1136/thorax-2022-219371






Plevral biyopsiye rehberlik etmek




Radyolojik degerlendirme: Parietal plevral
kalinlasma bir 6n kosul mudur?

* Tanisal basariyi arttirir ancak tanisal bir biyopsi icin sart degil




The utility of ultrasound-guided thoracentesis and
pleural biopsy in undiagnosed pleural exudates

Coenraad Frederik N Koegelenberg," Elvis Malcom lrusen,’
Florian von Groote-Bidlingmaier,’ Johannes Willem Bruwer,' Enas Mansour A Batubara,’
Andreas Henri Diacon'?

* Prospektif gozlemsel calisma 100 ardisik hasta
 Eksudatif plevral eflizyonlar dahil edilmis

* En az 1 kez torasentez yapilmis ama tani konulamamis
e US'de 210 mm sivi

* Tim hastalara US rehberli torasentez ve ayni seansta US rehberli plevral
biyopsi
* US’nin rolii
* Biyopsi yerinin se¢imi
 Biyopsi tekniginin belirlenmesi
* Lezyona gore siniflama
* Kitle var /yok
* Plevral kalinlasma var /yok

Koegelenberg CFN, et al. Thorax 2015;0:1-3.



The utility of ultrasound-guided thoracentesis and
pleural biopsy in undiagnosed pleural exudates

Coenraad Frederik N Koegelenberg,’ Elvis Malcom Irusen,’

Florian von Groote-BidIingmaier,’ Johannes Willem Bruwer,' Enas Mansour A Batubara,’
Andreas Henri Diacon'?

 Tanisal basari (p<0.001)

* Sadece torasentez: %48

* Torasentez + US biyopsi: %90
* Malignite tanisi

* Torasentez: %31

* Torasentez +US biyopsi: %89.7
* Tuberkuloz tanisi

* Torasentez: %77.8

* Torasentez +US biyopsi : %88.9

Koegelenberg CFN, et al. Thorax 2015;0:1-3.



The utility of ultrasound-guided thoracentesis and
pleural biopsy in undiagnosed pleural exudates

Coenraad Frederik N Koegelenberg," Elvis Malcom lrusen,’

Florian von Groote-Bidlingmaier,' Johannes Willem Bruwer,' Enas Mansour A Batubara,’
Andreas Henri Diacon'?

* Plevral kalinlasma olmasa bile biyopsi basarili
* Kalinlasma olan: %83.3
 Kalinlasma olmayan: %89.2 (65 hastada kalinlasma yok)
US biyopsi kalinlasma sart degil
* Malignite tanisiicin
* Kalinlasma olan: %90 (18/20)
* Kalinlasma olmayan: %88.9 (24/27)
* Minor komplikasyonlar

* hafif hemoptizi
e kiicik pnomotoraks

* |okal kanama

e Ciddi komplikasyon yok

Koegelenberg CFN, et al. Thorax 2015;0:1-3.



US Rehberlikli Biyopsi Uygulama Teknigi




US Rehberlikli Biyopsi Uygulama Teknigi

* Tercih edilen hasta pozisyonu lateral dekubitustur ve biyopsiler mid-
aksiller hat boyunca hedeflenmelidir.

* Gercek zamanli, serbest el (free-hand) teknik onerilmektedir.

* Uygun biyopsi alanini belirlemek icin distk frekansli bir prob (2—5 MHz)
kullanilir.

* interkostal damarlarin Doppler ultrasonografi ile taranmasi, vaskiiler
yapilardan kacinmak amaciyla uygulanir.

* Diyaframa daha yakin bolgelerden, sekonder metastazlarin bu bolgeye
anatomik egilimi nedeniyle, pozitif biyopsi elde etme olasiliginin daha
yuksektir.

Asciak R, et al. Thorax 2023;78(suppl 3):43—-68. doi:10.1136/thorax-2022-219371



US Rehberlikli Biyopsi Uygulama Teknigi

* Altta plevral efizyon bulunan biyopsi alanlarinin tercih edilmesi,
tampon etkisi saglayarak akciger perforasyonu ve buna bagl
pnomotoraks riskini azaltir.

* Kesiciigne, elde edilecek doku 6rneginin plevranin tim katlarini
icermesini saglayacak ve igne ucunun plevral sivi icerisinde
sonlanacagi sekilde oblik bir biyopsi hatti olusturacak aciyla
yonlendirilmelidir.

e iki biyopsi arasinda plevral boslukta biriken ekojen materyali
gozlemleyerek veya Doppler kullanarak kanama bulgularini aralikli
olarak degerlendirilmesi 6nerilir.

Asciak R, et al. Thorax 2023;78(suppl 3):43-68. doi:10.1136/thorax-2022-219371



Toraks duvari
Plevra

Supraklavikiiler
Servikal LAM
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Plevra
Akciger

Mediasten lezyonlari




US Rehberlikli Biyopsi Uygulama Teknigi

Asciak R, et al. Thorax 2023;78(suppl 3):43-68. doi:10.1136/thorax-2022-219371



US Rehberlikli Biyopsi Uygulama Teknigi

* Free-hand teknigi
* Needle-quide teknigi

* indirekt yontem




Freehand teknigi

Eflizyon

Pleurocan




Asciak R, et al. Thorax 2023;78(suppl 3):43-68. d0i:10.1136/thorax-2022-219371



Needle guide
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Indirekt yontem



Olasi riskler ve komplikasyonlar

* Tani basarisizlig

* Pndmotoraks

* Kanhama / hemotoraks
* Organ yaralanmasi

* Enfeksiyon

* Agri

* \Vazovagal reaksiyon

Asciak R, et al. Thorax 2023;78(suppl 3):43-68. doi:10.1136/thorax-2022-219371



Komplikasyonlar

e US rehberlikli plevral biyopsi uygulanan 1342 hasta ve 18 calismayi
iceren bir sistematik derleme ve meta-analizde,

* Major komplikasyon gelisme olasiligi %1 (95% GA: %0.00-0.01)

* Minor komplikasyon orani %2 (95% GA: %0.01-0.03) olarak
bildirilmistir.

* Komplikasyon oranlarinin %10’a kadar cikabildigini rapor eden
calismalar da mevcut.

Adams RF, Gleeson FV. Radiology 2001;219:510-4.
Mei F, Bonifazi M, Rota M, et al.Respiration 2021;100: 77-87.
Maskell NA, Gleeson FV, Davies RJO. Lancet 2003;361:1326-30.



Ultrason rehberlikli biyopsinin kisitliliklari

* Ultrason ile gortuintulenemeyen alanlar (kostalarin arkasinda kalan
bolgeler) biyopsi icin uygun degildir.

* 1 cm’den klcuk plevral lezyonlar veya plevral kalinlasma alanlari,
daha dusik tanisal basari oranlari ile iliskilidir.

* Bu durumlarda, yapilan calismalar 5 mm kadar kucuk lezyonlarin
etkin sekilde orneklenebildigini gostermesi nedeniyle, BT rehberli
biyopsi tercih edilebilir.

Asciak R, et al. Thorax 2023;78(suppl 3):43—68. d0i:10.1136/thorax-2022-219371



Ultrason rehberlikli plevral biyopsinin
avantajlari

* BT rehberlikli biyopsilere gore daha dusuk advers olay oranina sahip
(%3’e karsi %7) glvenli bir yontemdir.

* Lokal anestezi altinda torakoskopinin aksine, hasta sedasyonu gerekmez.

* Ultrason rehberli biyopsi, igneyi gercek zamanli olarak goriuntuleme
imkani saglar.

* Dispneik hastalarda gortlen belirgin solunum hareketlerine bagli hasta
hareketleri, gercek zamanli gérintileme sayesinde telafi edilebilir.

e Hastanin radyasyona maruziyeti yoktur.

* Disuk maliyetli, gorece kolay erisilebilir ve minimal sarf malzeme
gerektiren bir yontemdir.

* Biyopsiler arasinda drneklerin hazirlanmasi ve steril malzeme temini igin
bir yardimci personelin bulunmasi faydali olmakla birlikte, ilave destek
personeli gereksinimi minimaldir.

Asciak R, et al. Thorax 2023;78(suppl 3):43-68. d0i:10.1136/thorax-2022-219371
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Table 2. Main strengths and limitations of chest radiography, TUS, CT, FDG PET and MRI for the assessment of pleural lesions.

Imaging
modality Strengths Limitations
Chest ¢ Widely available » Low diagnostic accuracy
radiography e Low cost
e |lo iati
¢ Readily available to physicians
TUS s Low cost » Requires appropriate sonographic training
* Moderate sensitivity of 80%* » Suboptimal assessment of the mediastinum
¢ High specificity of 90%* * May be challenging in the presence of excess subcuta-
* Improves the diagnostic yield of pleural biopsies neous tissue
* Minimizes potential complications from pleural biopsies
o Verifies successful pleurodesis
cT ¢ Moderate sensitivity of 80%* » Negative predictive value of 65%*
* Moderate specificity of 81%*
» Offers real-time guidance of pleural biopsies
o Allows assessment of thorax and upper abdomen, including staging and treat-
ment response
FDG PET ¢ High sensitivity of 89%* » Reduced accessibility and availability
« High specificity of 92%* » Costly
« May increase the diagnostic yield of pleural biopsies * Longer time to acquire images
» Allows full body assessment
MRI Superior in detecting subtle chest wall and diaphragmatic infiltration Reduced accessibility

Imaging tool of choice for pleural endometriosis and soft tissue tumors

Need for expertise in image interpretation
Longer time to acquire images

Costly

Artifacts frequently present

Suboptimal assessment of the mediastinum

PanouV, et al. Expert review of respiratory medicine 2024, VOL. 18, NO. 6, 423-434
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* Acik etiketli, randomize kontrolli

calisma (RCT) Standart grup:

« 313 hasta MPE " BTSyegore:
e Gunluk drenaj <250 mL

* Hasta gru_plarl * Akciger ekspansiyonu gore tip
* US-guided grup (n=159) cekiliyor

e Standart bakim (n=154) e Primer sonlanim

* US-guided grup * Hastanede yatis suresi
e Gunluk torasik US ile lung sliding
degerlendirmesi

* 9 bolge lizerinden skor:

e Sekonder sonlanimlar
* Pleurodez basarisizhgi (3 ay)

e Var=1 * Tup cekilme suresi
* Siipheli = 2  Mortalite
e Yok =3 * Semptomlar (dispne, agri)

Yasam kalitesi

* Toplam skor 220 ise tiip ¢ekiliyor Malivet etkinligi

Psallidas |, et al.Lancet Respir Med 2022; 10: 139-48
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* . Hastanede yatis siiresi (p<0.0001)
e US-guided: 2 giin
e Standart: 3 glin

Pleurodez basarisi (Fark yok)

e US: %70.3 Torasik US kullanimi
e Standart: %68.8

Tiip ¢ekilme siiresi (p=0.0057) ) . N
. US: 2.4 giin * Guvenli ve uygulanabilir

* Hastanede yatisi kisaltir

e Standart: 3.1 glin
Mortalite: Fark yok

Semptom & QoL
* Genel olarak benzer

Maliyet
* US daha cost-effective

Psallidas |, et al.Lancet Respir Med 2022; 10: 139-48
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