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Sunum plani

* Plevral efuzyon nedenleri

* Tanisal torasentez

* Plevral biyopsi yontemleri
« Kapali plevra biyopsisi
« Goruntuleme eslikli perkutan biyopsi
* Torakoskopik biyopsiler



Plevral efuzyonlar

 Transudatif eflzyonlar

* Plevral boglugun iki tarafindaki
hidrostatik ve onkotik basing
dengesizligi

« Eksudatif efuzyonlar
» Infeksiyon
Malignite

* Non-infeksiyoz inflamasyon
« Immunolojik

 Lenfatik patolojiler

« lyatrojenik

Transdiyafragmatik gegis

>~ Hydrostatic pressure
~5 cm of water
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Plevra siisi / serum protein > 0.5

Plevra sivisif serum LDH > 0.6
Plevra sivisi LDH > Normalin dst sinimimin 2/3°0

EKSUDA




TRANSUDA

EKSUDA

Sik gorulen nedenler

Sik gorulen nedenler

Kalp yetmezligi
Siroz

Malignite
Pnomoni
Pulmoner emboli
Tuberkuloz

Nadir nedenler

Nadir nedenler

Nefrotik sendrom
Peritoneal diyaliz
Santral venoz oklizyon
Miksodem

Atelektazi

KIT

Urinotoraks

Post-MI sendrom
Post-CABG sivi
Travma

Osefageal perforasyon
Pankreatit
intraabdominal abse
Abdominal cerrahi
Kollajen doku hastaligi
llag iliskili

Silotoraks

Asbest iligkili
Sarkoidoz

Uremi

Meigs sendromu
Ovarian hiperstimulasyon sendromu
Radyoterapi
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- Tanisal torasentez =) |k tanisal islem

%25-40 olguda
» Kapali plevra biyopsisi
» Goruntuleme eslikli o _
) . : lleri tanisal islemler
perkutan biyopsi
 Torakoskopik biyopsiler



Indications

Suspected pleural space infection

New effusion without a clear dlinical diagnosis
Relief of dyspnea associated with a large effusion

Contraindications
Absolute
None
Relative
Severe dotting abnormality
Infection or herpes zoster at selected site

Complications

Pneumothorax ~ Reexpansion pulmonary edema

Cough Air embolism ),
Infection Catheter fragment in the pleural space

Hemothorax Intraabdominal hemorrhage

cleanser

Over-the-needle catheter

Scalpel

sti-vzzz:k Occlusive
P dressing 60-mL Large evacuated
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2 10-mL

syringes 25-gauge

needle

Blood gas
syringe

g High- ll
! ‘ Pressure gy.0d culture
tubing bottles

syringe  container

TERAPOTIK



Torasentez oncesi kanama riski degerlendirmesi

 Torasenteze bagli hemotoraks riski %1-3
« USG egliginde torasentez bu riski %39 oraninda azaltiyor.

2012 Non-vaskuler girisimsel radyoloji kilavuzu onerileri:
* INR<2,0

 Platelet >50.000/ml

» Klopidogrel 5 gun once kesilmeli

 DMAH 1 gun once kesilmeli

Patel PA, et al. Ultrasonography guidance reduces complications and costs associated with thoracentesis procedures. J
Clin Ultrasound. 2012,40(3):135-141.

Patel lJ, et al. Consensus guidelines for periprocedural management of coagulation status and hemostasis risk in
percutaneous image-guided interventions. J Vasc Intervent Radiol. 2012;23(6):727-736.



The Safety of Thoracentesis in Patients with Uncorrected
Bleeding Risk

Jonathan T. Puchalski'*, A. Christine Argento’, Terrence E. Murphy?, Katy L. B. Araujo?, and Margaret A. Pisani’

'Section of Pulmonary and Critical Care Medicine and “Geriatrics Section, Department of Internal Medicine, and the Program on Aging,
Yale University School of Medicing, New Haven, Connecticut

ONLY One Risk Factor: N: 312 hasta, kanama riski olan: 130
[ Thrombocytopenia (n=7)
3 INR >1.5 (n=25)

Bl Plavix (n=10) 20
Bl Heparin (n=12) ®
I Renal Disease (n=41)
Multiple Risk Factors: 101 $

Bl 2 Risk Factors (n=31)
Bl 3 Risk Factors (n=4)

Combinations of Multiple Risk Faclors:

Thromobocytopenia / Renal Disease
Thromobocytopenia [ INR>1.5
Plavix / Renal Disease -10 A
Plavix [ Heparin

Plavix / INR=>1.5
INR>1.5 / Renal Disease
INR>1,5 { Heparin
Heparin / Renal Disease 20 ' '
Thromobocytopenia / INR=1,5 / Renal Disease (n::gzj (n:ﬁiz}
INR=1.5 [ Plavix / Renal Disease

INR=1.5 / Heparin / Renal Disease Bleeding Risk

Hematocrit Change
o

AnnalsATS Volume 10 Number 4| August 2013



Thoracentesis: State-of-the-Art in © The Authar(s) 2016
Procedural Safety, Patient Outcomes, DO 10,1172 5739975 16646554
and Physiologic Impact

Erin M. DeBiasi, MD' and Jonathan Puchalski, MD, MEd'

PLEURA
Volume 3: 1-10

Reprints and permission:
sagepu b.oomijournalsPe rmiss ions.nav

pir sagepub.com

®SAGE

Table 1. Summary of Stdies Examining Complications Following Thoracentesis in Patdents With Bleeding.

Author (Year) Study Design M Bleeding Risk Factors  Significant Outcomes
McVay and Toy (1991 }35 Retrospective 217 Elevated PT/PFTT @« Mo bleeding events requiring transfusion
Thrombocytopenia « Cr >6.0 associated with greater average Hgb loss
Elevated Cr
Patel and Joshi (201 1) Retrospective 1076 e Elevated INR ¢ PMo bleeding complications
s Thrombocytwopenia
Zalt etal (2012)* Prospective 45 e Clopidogrel s Mo bleeding complications
Hibbert et al (2013)* Retrospective 1009 » Elevated INR s 4 hemorrhagic complications in patients with coagulopathy
s Thrombocytopenia corrected by transfusion
= DMNo bleeding complications in patients with uncorrected
coagulopathy
Puchalski etal (2013)*®  Prospective |61 e Elevated INR s Mo bleeding complications
¢ Thrombocywopenia
s Clopidogrel
s Elevated Cr
s« Heparin
Mahmood et al (2014)* Prospective I7 = Clopidogrel s One hemothorax
Ault et al (2015)*® Prospective  9320° e Elevated INR e |7 bleeding complications
s Elevated PTT s Mo significant association between bleeding complications
Thrombocytopenia and IMR, PTT, and plt

Abbreviations: FT, prothrombin time; FTT, partial thromboplastin time; Cr, creatinine; Hgb, hemoglobin; INR, international normalized ratio; ple, platelet.
Mot all patients had elevated bleeding risk; 4 12 patients had plateler <49 and 2306 had INR >1.49.




INR>2
PLT <50.000/ml ‘ Kanama riski artar

Kreatinin >6 mg/dI ﬁ

USG esliginde torasentez kanama riskini |

v 1

Akut hematoraks suphesi
Komplike parapnomonik eflizyon

|deal kosullarda torasentez
yapilmasi tercih edilmelidir

Malign efuzyon suphesi

Hasta komplikasyonu tolere edebilir
durumda ise torasentez yapilabilir

www.uptodate.com



TORASENTEZ
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Nipple or 5th ==
intercostal space




Do not insert the needle
inferior to the ninth rib

Scapula

Diaphragm

Yoneyama H, et al. Evaluation of the risk of intercostal artery laceration during thoracentesis in elderly
patients by using 3D-CT angiography. Intern Med. 2010;49(4):289.



Diaphragm
Effusion

Collapsed
Lung

Serbest plevral eflUzyonda plevral sivi derinligi >10 mm ise glvenle
torasentez yapilabilir.

Thorax 2010;65 Suppl 2:ii61.



R effusion




Respirology (2004) 9, 300-312

INVITED REVIEW SERIES: PLEURAL DISEASES

Radiology in pleural disease: State of the art

Amryn L. EVANS AND Fercus V. GLEESON

Department of Radiology, Churchill Hospital, Oxford Radcliffe Hospitals, Oxford, UK

Figure 2 Ultrasound images of pleural effusions showing
(a) anechoic effusion, (b) echoic effusion and (c) septated
effusion.




PICO 1: In Patients with Known
or Suspected MPE, Should
Thoracic Ultrasound Be
Used to Guide Pleural
Interventions?

PICO 1: In patients with known or
suspected malignant pleural effusion
(MPE), we suggest that ultrasound imaging
be used to guide pleural interventions.

American Joumal of Respiratory and Critical Care Medicine Volume 198 Number 7 | October 1 2018




* Yatak basi veya belirlenmis Unitede

» USG egslikli

» Asepsi

 Lokal anestezi (cilt, ciltalti, kas, periost, paryetal plevra)

* Prilokain %2 (20mg/ml, 20 ml flakon): 3 mg/kg, maks 200 mg, maks 10 ml

» Tanisal amagcli ise igne, drenaj yapilacak ise kateter (8-14 F) tercih
edilebilir. Terapotik torasentezde pnx riski daha fazladir.




Sivi alinamama nedenleri:

« Kalin gogus duvari olmasi nedeniyle ignenin kisa
kalmasi

» lleri derecede kalinlasmis paryetal plevra

« Kateterin iyi yerlestiriiememesi veya kivrilmasi

* Az miktarda sivi



Yapilmasi gereken tetkikler

» Makroskopik gorunum ve koku

* Biyokimyasal testler (glukoz, protein, albmin, LDH)
° pH

* ADA

» Hucre sayimi ve yuzdeleri

» Sitolojik inceleme/ sitoblok/ immunhistokimya

» Klinik on taniya gore ek testler: amilaz, trigliserid, kolesterol,
N-terminal pro BNP, kreatinin

« Gram yayma ve kultar
« ARB yayma ve kultur




Sivinin rengi, gorunumu ve kokusu

AcIk sari (saman rengi) sivi

Transuda ve bazi eksuda vasfinda sivilar

Kirmizi renkli (hemorajik) sivi

Malignite, benign asbest plorezisi, postkardiyak hasar
sendromu, pulmoner infarkt

Beyaz (sut gibi) sivi

Silotoraks, psddosgilotoraks

Kahverengi sivi

Beklemis kanl plevral sivi, amibik karaciger absesi ruptura

Siyah renkli sivi

Aspergillus niger, pankreatikoplevral fistul, krack kokain
kullanimi, kronik hematoraks, aktive komur uygulanan
hastada Osefageal perforasyon

Sari-yesil renkli sivi

Romatoid plorezi

Koyu yesil renkli sivi Biliotoraks
Pay Ampiyem
Bulanik inflamatuar eksuda, lipid efiizyonu

Ancuez rengi

Amibik karaciger absesi

Kotu kokulu

Anaerobik ampiyem

Amonyak kokulu

Urinotoraks




Torasentez sonrasi muhtemel tanilar

Hucre sayimi

Beyaz kure sayisi

>10.000/mm3

Parapnomonik eftizyon
Pulmoner emboli
Pankreatit

Kollajen doku hastaligi

Notrofil >0050 Akut plevral infeksiyon, pulmoner infarkt
Lenfosit >050 Kronik plevral hadiseler, malignite ve tuberkuloz
Eozinofil >0010 Plevral boslukta hava ve kan olmasi

Sitoloji Atipik hucreler Malignite

Gram yayma ve
Kaltar

Mikroorganizma +

Plevral infeksiyon

ARB yayma ve
kaltar

M. tuberculosis

Tuberkuloz




Torasentez sonrasi muhtemel tanilar

Glukoz < 60 mg/dl Parapnomonik efizyon
Malignite
Tuberkuloz
Kollajen doku hastaligi
Osefageal ruptir
Hematokrit Kan hematokritinin Hematoraks
%50’sinden fazla
ADA >40 |U/L Tuberkuloz
Ampiyem
Lenfoma
Amilaz Plevral sivi amilazi> serum Pankreatit
amilaz Osefageal riptir
Kreatinin Plevral sivi kreatinin > serum Urinotoraks

kreatinin

N-terminal pro-BNP

>1500 pg/ml

Kalp yetmezligi

pH

<7,2

Komplike parapnomonik eflizyon
Osefageal ruptlr

Malignite
Trigliserid >110 mg/dl (veya silomikron +) | Silotoraks
Kolesterol > 200 mg/dl, kolesterol/TG>1 | Psodosilotoraks




Lupus plorezi

e LECell

* Pozitif lupus eritematozus hucresi :
* Plevral sivi ANA 21:160 - Non-spesifik
* Plevral sivi/ serum ANA =1

 Lupus tanisi olan hastada ANA=1:160 (tani1 duyarlihigi %86-100)

 Lupus tanisi olan hastada ANA'nin negatif olmasi lupus plorit
tanisini ekarte eder.



Plevral sivi sitolojisi

- |Ik torasentezde tani basarisi %60
- [kinci torasentezde +%15

» Histoloji tani duyarliligini etkiliyor
« Adenokarsinoma %78
« Kuguk hucreli karsinoma %53
« Skuamoz hucreli karsinom %25

Hooper C, et al. BTS Pleural Disease Guideline 2010
Wu H, et al. The minimum voluma of pleural fluid to diagnose malignant pleural effusion. A
retrospective study. Lung India 2017;34:34



CHEST Original Research

NEOPLASTIC DISEASE

Prospective Study To Determine the Volume
of Pleural Fluid Required To Diagnose
Malignancy

Jennifer Swiderek, MD; Samer Morcos, MD; Vijayalakshmi Donthireddy, MD;
Rajesh Surapaneni, MD; Vicki Jackson-Thompson, BS: Lonni Schultz, PhD;
Sudha Kini, MD: Paul Kvale, MD, FCCP

Conclusions: The sensitivity for dlﬂgllﬂil'i of Plcural mallgnan{n is dcpcndcnt on the l]lcural fluid

volume extracted during thoracentesis. Volumes of 10 mL do not perform as well as lm‘g&
When both direct smear/cytospin and cell block ions are used, we recommen€ = 150 mL,
whereas when only direct smear/eytospin is cquatc for the diagnosis a malignant
pleural effusion. CHEST 2010; 137(1):68-73




Figure 1: Papillary and acinary pattern on a cell block section Figure 2: Mucin positivity in tumor cells on a cell block section
(HEx400). (Mucicarminex400).

Tiirk Patoloji Dergisi/Turkish Journal of Pathology KOKSAL D et al: The Cell Block Method in Pleural Effusions



Question &: in order to determine treatment in malignant pleural Lﬂ.ﬁusiun, is a
histological diagnosis always required or is cytology sufficient?

In summary

Cytology can provide useful diagnostic, prognostic and therapeutic information; however, low sensitivity
Temains an issue, especially in mesothelioma. Pleural biopsy remains the gold standard, although in cases
where initial biopsies yield inflammation, repeat biopsy or extended tollow-up is usually required. Newer
technologies such as liquid biopsy may negate the need for biopsies in future, but further research is
needed to ascertain their optimal role.

. Eur Respir ] 2018; 52: 1800349 [https://doi.org/10.1183/13993003.00349-2018].




Plevral biyopsi endikasyonlari

* Tekrarlayan nedeni bilinmeyen eksudatif eflUzyon
* Plevral kalinlasma ve kitle



Islem Tani duyarlhg
Kapali plevra biyopsisi %22-57 (TB de 1)
Goruntuleme eslikli perkutan kesici | %85-87

igne biyopsisi
Torakoskopik biyopsisi %91-98

Yillar icinde tuberkulozdaki azalma ve malignitelerdeki artis
nedeniyle KPP tani basarisi azalmistir.

Menzies R, et al. Thoracoscopy for the diagnosis of pleural disease. Ann Intern Med 1991, 114: 271-276.
Chakrabarti B, et al. The role of Abrams percutaneous pleural biopsy in the investigation of exudative
pleural effusions. Chest 2006; 129: 1549-1555.

Sheth S, et al. US guidance for thoracic biopsy: a valuable alternative to CT. Radiology 1999; 210: 721—-

726.




Kapalh Plevra Biyopsisi (KPP)

Abrams

Tanisallik ve pnx riski benzer
Tercih kullanicinin deneyimine bagli
=3 biyopsi



Kapali plevra biyopsisi tiberkiuloz tanisinda malign
plevral eflizyon tanisina gore daha degerlidir.

Mayo Clin Proc. 1985: 60(3):158-64



https://reference.medscape.com/viewpublication/7365
https://reference.medscape.com/viewpublication/7365
https://reference.medscape.com/viewpublication/7365
https://reference.medscape.com/viewpublication/7365
https://reference.medscape.com/viewpublication/7365

Diaphragmatic
pleural nodule
(Cholangiocarcinoma)




Kapali plevra biyopsisi komplikasyonlari

« Karaciger, bobrek, dalak gibi komsu organlarda hasar
* Agri

* Pnomotoraks (%8-18)

* Vazovagal refleks

» Islem sonrasi PA grafi cekilmesi erken donem
olusabilecek komplikasyonlari saptamak acisindan
onerilmektedir.

* Islem 6ncesi kanama riski degerlendirmesi yapilmali
koagulasyon profilinin normal oldugundan emin
olunmalidir.



Respiration. 2016;91(2):156-63. doi: 10.1155/000443433. Epub 2016 Jan 19.

CT Scan-Guided Abrams' Needle Pleural Biopsy versus Ultrasound-Assisted Cutting Needle
Pleural Biopsy for Diagnosis in Patients with Pleural Effusion: A Randomized, Controlled Trial.

Metintas M, Yildirim H. Kaya T, Ak G, Dundar E, Ozkan R, Metintas S.

Toraks BT de plevral efuzyonun yani
sira belirgin bir plevral kalinlagsma
alani varsa goruntuleme
kilavuzlugunda KPP yapilabilir.

Vertebra spinal ¢cikintisindan 7 cm lateralde, skapula alt ucundan 13 cm asagida



« CT veya USG egslikli kesici igne
biyopsisinin tani duyarhligi kapall
plevra biyopsisine gore daha yuksek
ve komplikasyon orani daha dusuktur.

- Kesici igne biyopsisi IIAB’den daha iyi
doku ve tani saglar.

 Yeterli histopatolojik tani icin 3 parca
doku



Torakoskopi

l

Medikal
torakoskopi
(Ploroskopi)

l

Cerrahi
torakoskopi
VATS

T30 XN




MEDIKAL
TORAKOSKOPI

VATS

Yer Temiz endoskopi odasi Ameliyathane
Ameliyathane

Operator Gogus hastaliklari uzmani Gogus cerrahisi uzmani

Amag Tani Minimal invazif toraks
Plorodez cerrahisi

Anestezi Lokal anestezi £ Derin Genel anestezi
sedasyon

Entubasyon | Yok Cift [imenli tup ile

selektif entubasyon

Giris yeri Tek Multipl

Endikasyon | Plevral alanin gozlemlenmesi | Akciger biyopsisi
Plevral biyopsi Nodul eksizyonu
Plevral sivi drenaji Lobektomi/
Plorodez pnomonektomi

Ampiyem tedavisi
Pnomotoraks tedavisi

Perikardiyal pencere
aciimasi
Plevral biyopsi




MT kontrendikasyonlar

Kesin Rolatif

* Plevral boslugun olmamasi * Lateral dekubit pozisyonun

i : : verilememesi
* llerlemis ampiyem eriememes

« Visseral ve paryetal plevranin ) ﬁnstadb_il kar_dkiydovaskUIer ve
kalinlasma ve flizyonu emodinamik aurum

e 16 | * Oksijen tedavisine ragmen
8nmcaesdlen plorodez yapiimis dlzelmeyen ciddi hipoksemi

« Kanama diyatezi

* Pulmoner hipertansiyon
* Refrakter oksuruk

* llag asiri duyarlilig

* Genel durum bozuklugu, kisa
sagkalim beklentisi









Riqgid torakoskopi

* 9 mm, tek girig yeri
« Daha buyuk biyopsi

« Sert lezyonlardan da kolay
biyopsi

« Adezyonlari daha rahat ayirir

* Visseral plevra ve akcigerden
biyopsisi

« Sempatektomi
» Daha ucuz ve dayanikli

Semiflekibl (Semirigid) torakoskopi

« 7 mm, tek girig yeri

« FOB’a benzerligi nedeniyle
ogrenmesi kolay

 Rigid olmamasi uygulayicida daha
az endise yaratiyor

 Var olan bronkoskopi unitelerine
uyum sagliyor, i1sik kaynagi video
sistemi alinmasina gerek kalmiyor

 Fleksibl u¢c cok daha rahat hareket

ettigi icin talk insuflasyonu cok daha
homojen oluyor

 Aspirasyon kanali oldugu i¢in ucu
kolayca temizleniyor



*6-8 saat aclik

LA + derin sedasyon
-Kardiyak ve
hemodinamik
monitorizayon
*Oksijenizasyon takibi




Midaksillar hat 4-5. interkostal aralik: Plevral kavitenin en iyi degerlendirildigi

yerdir.
6-7. interkostal aralik: Metastatik tumorler ve MPM de diyafragmatik

plevradan biyopsi alinmasini saglar
3-4. interkostal aralik: Pnx tedavisinde segcilir

Vernes pnomotoraks ignesi



MT komplikasyonlar

Islem oncesi:

* Pnx olustururken agri, subkutanoz amfizem, hava embolisi
(<%0,1)

* Pnx’e bagli nefes darligi, hipoksemi

Islem sirasinda:

* Agri

* Hipoksemi

« Hipoventilasyon

« Kardiyak aritmi
 Hipotansiyon

« Hemoraji

» Akciger ve diger organ hasari




Islem sonrasi:

* Reekspansiyon odemi

* Agri

» Ates

* Yara yeri infeksiyonu
 Hipotansiyon

* Ampiyem

« Subkutan amfizem

* Persistan pnx

« Uzamis hava kacgag|

« Devam eden plevral efuzyon
» Talk plorodez iligkili komplikasyonlar
« GOgus duvarina tumor yayimi
« Mortalite (%0,01)




Downloaded from http://thorax.bmj.com/ on February 14, 2018 - Published by group.bmj.com
British Thoracic Society Guideline for the investigation
and management of malignant pleural mesothelioma

lan Woolhouse,’ Lesley Bishcnp,2 Liz Darlison,® Duneesha De Fonseka,” Anthony Edey,5
John Edwards,® Corinne Faivre-Finn,” Dean A Fennell,? Steve Holmes,” Keith M Kerr, '°
Apostolos Nakas,'" Tim Peel,"? Najib M Rahman,* Mark Slade, Jeremy Steele,
Selina Tsim, '® Nick A Maskell"’

Section 12: Radiotherapy

Recommendations
» Do nort offer prophylactic radiotherapy to chest wall proce-

dure tracts. Grade A.




Sonuc olarak

* Plevral efuzyonu olan hastalarin yarisindan fazlasinda klinik,
radyolojik bulgular ve torasentez ile taniya ulasilabilir.

» Torasentez USG egliginde yapiimalidir.
« Taniya ulasilamadiginda plevral biyopsi yontemleri kullanilabilir.

» Tuberkuloz dugunulen hastalarda kapali plevra biyopsisi
kullanilabilir.

« Malign plevral efUzyon dusunulen olgularda plevral kalinlagma ve
kitleler varsa goruntuleme eslikli kesici igne biyopsisi tercih
edilmelidir.

« Belirgin plevral kalinlagsmanin olmadigi nedeni bilinmeyen eksudatif
eflzyonun tanisinda torakoskopi kullantlir.
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