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Sik karsilasilan kardiyovaskiiler acil durum

Akut gelisen yasamu tehdit eden, ama
potansiyel olarak geri doniisiimlii bir tablo

Ozgiin bir tablo ile ortaya ¢ikmadigi icin
taninin konmasi zor

Erken tedavinin son derece etkili olmasi
erken taninin konmasi agisindan ¢ok 6nemli

AMAC: tikanmis pulmoner arterlerden
akimin yeniden saglanmas1 ve 6liimciil olan
erken niikslerin 6nlenmesi

Common cardiovascular emergency

Acute life-threatening, but potentially
reversible illness

As there is no specific symptom, it is hard to
put the diagnose

As early therapy 1s highly effective, early
diagnose 1s important as well

AIM: to restore flowing of blood from
pulmonary arteries again and prevention of
early fatal recurrences



DESCRIPTOIN

A clinic situation happens as a result
of obstruction by a partial or
complete thrombi of pulmonary
artery or one of its branches

Pulmoner arter ya da dallarindan
birinin herhangi bir trombiis
tarafindan kismi ya da tam olarak
tikanmasi sonucu olusan klinik
tablo
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EPIDEMIYOLOJI

Yillik insidans 1/1000

20 yillik bir ¢alismada

otopsilerde %1.5 PE nedenli
olim

Horlander KT, Mannino DM, Leeper KV.
Pulmonaryembolism mortality in the United States
1979 -1998: an analysis using multiple cause mortality
data. Arch Intern Med. 2003;163:171.1

80 yas, 45 yasa gore 10 kat artis

Sariosmanoglu ON, Ugurlu SB, Comakli H, Hazan E.Derin

Ven Trombozu Basvurularinda Mevsimsel Dagilim Var mudir?
DEU Tip Fakiiltesi Dergisi 2008;22:15-8

EPIDEMIOLOGY

Annual insidance 1/1000

In a prospective analysis lasted for
20 years

The reason of death in autopsy

series are PE in 1.5 %

Horlander KT, Mannino DM, Leeper KV.
Pulmonaryembolism mortality in the United States
1979 -1998: an analysis using multiple cause mortality
data. Arch Intern Med. 2003;163:171.1

Age 80 years has x10 higher
insidance than 45 years

Sariosmanoglu ON, Ugurlu SB, Comakli H, Hazan E.Derin

Ven Trombozu Bagvurularinda Mevsimsel Dagilim Var midir?
DEU Tip Fakiiltesi Dergisi 2008;22:15-8



EPIDEMIYOLOIJI

Hastanedeki 6liimlerin %10 sebebi PE

Cushman M. Epidemiology and risk factors for venous
thrombosis. Semin Hematol 2007; 44: 62-9

Tedavisiz PE mortalitesi %25-30
tedavi edilenlerde mortalite %02-8

Tedavi sonrasi niiks %5-23

En ¢ok niiks tedavi sonras1 6-12 aydir

Kanser ve kalitsal trombofili = yliksek
niiks

EPIDEMIOLOGY

10% of hospital mortality is due to PE

Cushman M. Epidemiology and risk factors for venous
thrombosis. Semin Hematol 2007; 44: 62-9

Mortality of PE without therapy is 25-
30%

Mortality with thearpy is 2-8%0

Recurrence rate after therapy 1s 5-23%

Higher recurrence rate 6-12 months after
therapy

Higher recurrence after cancer and
inherited thrombophilia



PE SEBEBI; %75-90°’1 DVT (DVT: %75 PROXIMAL VENLER)
REASON OF PE; DVT in 75-90%(DVT: PROXIMAL VEINS in

%75)

Damar yataginin tikamasiyla birlikte
oli bosluk ventilasyonu,

bronkokonstriksiyon,

© (histamin-seratonin gibi mediatorlerin
salintmina bagli olarak terminal
bronsiollerde)

ventilasyon/perfiizyon (V/Q)
dengesizligi,

difiizyon azalmasi ve sant sonucu =

HiPOKSEMI

Perflizyonu bozulan segmentte
takipneye bagli hipokapni ve
azalmis suirfaktan nedeniyle
24-48 saat igerisinde CIZGISEL
ATELEKTAZI

Vascular occlusion leads to
Dead space ventiltion,

bronchoconstriction,

© (Depending on the release of mediators
such as histamine-serotonin in the
terminal bronchioles)

Ventilation/ perfusion mismatch (V/Q),
Due to reduction in diffusion and shunt

= HIPOXEMIA

In the segment with impaired perfusion
hypocapnia due to tachypnea and
due to decreased surfactant

LINEAR ATELECTASIS within 24-
48 hours



PATOGENESIS

Damar yataginin >%50 tikandid; masif embolide:

PAB > 40 mmHg akut sag ventrikil dilatasyonu,

sistolik disfonksiyonu
kardiyovaskiiler kollaps
(sistemik hipotansiyon, sok)

1-2 giin i¢inde endojen trombolitik sistem aktive

rekanalizasyon(10-14 glin)
(Tam rekanalizeasyon = 4-8 hafta)

PE  ~%50 tam rezoliisyon
~%350 trombiis organize (rezidiel trombiis)
nadiren pulmoner hipertanstyon

In massive embolus in which
vasculary bed is obstructed >50%:

PAP>40 mmHg

acute RV dilatation

Systolic disfunction

Cardiovasculary collapse

(systemic hypotension, shock)
Endogenous thrombolytic system
activation in 1-2 days

Recanalization (10-14 days)

(F'ull recanalaization = 4-8 weeks)

In PE
Approximately 50% full resolution

Approximately 50% organized
thrombus

Rarely pulmonary hypertension



PE TANI=KLINIK SUPHE DIAGNOSIS OF PE=
CLINICAL SUSPICION

Semptom-bulgu O Symptom-signs
Risk faktorleri © Risk Factors




RISK +

Pulmoner embolizm nedeni % 90 DERIN VENOZ TROMBUS ’tiir

The reason of PE is Deep Vein Thrombus in 90%

WIRCHOW TRIADI
1)STAZ
immabilizason, genel anestezi, KKY, Kor pulmonale

2) HIPERKOAGULASYON

Malignansi, antikardiyolipin antikorlart, dstrojen kullanim, trombositoz, DIC,
protein C-S eksiklig, Faktor V Leiden

3) DAMAR DUVARI HASARI
Cerrahi, travma, kateter, vaskulit

WIRCHOW TRIAD
STASIS
HYPERKOAGULATION
VESSEL WALL INJURY
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RISK FACTORS FOR PE

Genetic risk factors

Antithrombin III deficiency

Protein C deficiency

Protein S deficiency

Activated protein C resistance: (Factor V Leiden)
Prothrombin G20210A mutation
Hyperhomocysteinemia

Increase in factor VIII

Congenital disfibrinogenemia

Anticardiolipin antibodies

Plasminogen deficiency

Factor VII deficiency

Increase in Faktor [X

Acquired risk factors

O 0O 0O 0O 0O 0O 0O 0O o o o 0O 0O 0O 0O 0O 0 O

Trauma

Obesity

Long-term travel

Use of oral contraceptives
Pregnancy / Postpartum
Immobilization

advanced age

Major surgery (Pelvis, abdomen)
Cancer

Congestive heart failure
myocardial infarction
nephrotic syndrome

Stroke

Hormone replacement therapy
Chemotherapy

Central venous catheter
Spinal cord injury
Polycythemia Vera




VTE COK FAKTORUN VTE iS A DISEASE THAT

ETKILI OLDUGU BIR MULTIPLE FACTORS ARE
HASTALIKTIR EFFECTIVE
Cancer Acute infections
Pregnanc . .
J y Genetik trombofilik

Age hastaliklar
Cigarette Surgery

DM

Antifosfolipidler

Hypertension Hiperlipidemi

Other



PE SEMPTOM VE KLINIK BULGULAR
SYMPTOMS AND FINDINGS OF PE

Semptomlar/ Symptoms Bulgular / Findings

© Dyspne © Tachypnea (>20/dk)
© Chest pain © Tachycardia (>100/dk)
© Hemoptysis © Crackles

© Palpitation © Signs of DVT

© Retrosternal chest pain © Fever (>38°C)

© Syncope / presyncope © @Gallop rhythm




PE SKORLAMALARI

Wells (Canadian) clinical

prediction score

Finding Score

The presence of signs and symptoms of
DVT 3.0

Alternative diagnosis less likely 3.0
Tachycardia (>100/dk) 1.5
Immobilization in the last 4 weeks 1.5

or history of surgery

History of Previous DVT or PE 1.5

Hemoptysis 1.0

Cancer 1.0

Total score: <2.0 puan : Low clinical probability
2.0- 6.0 puan : Medium clinical probability

>6.0 puan : High clinical probability

or <4 puan: clinical probability of PE is low

>4 puan: clinical probability of PE is high

Scores for PE

Modified Geneva score

Bulgu Puan
Heart rate: >95/min 5
Leg pain with palpation or unilateral leg
edema-swelling 4
Heart rate: 75-94/min 3
Previous history of DVT or PE 3
One-sided pain in the lower

extremity 3

History of surgery or extremity fracture
within a week

2
The presence of active cancer 2
Hemoptysis 2

1

Age > 65 years

0-3 puan : Low probability

4-10 puan: medium probability
>11 puan : high probability




KLINIK TABLO ?

Yiiksek riskli hasta

Masif emboli

Orta ve dusiuk riskli hasta

Submasif emboli
Komplike olmayan

Konjestif atelektazi veya
infarktiis

Atipik emboli *non masif

TABLE OF CLINICAL?

High-risk patients

O Massive embolus

Medium and low-risk patients

© Submassive embolus
-Uncomplicated
-Congestive atelectasis
or infarction
© Atypical non-massive
embolism *



MASIF EMBOLI

Tim embolilerin < % 5’1 %30_50

Mortalite

Ani gelisen ciddi nefes darlig1 ve akut sag vent. yeterszligi

Senkop ve retrosternal agri

Tasikardi, tasipne, hipotansiyon, pulmoner hipertansiyon
yetersizligi bulgular:

HYPOTENSION-SHOCK-CARDIOPULMONARY ARREST

+
RIGHT VENTRICULAR FAILURE

< 5% of all embolus

Sudden onset of severe shortness of breath and signs of acute RV failure

Syncope ve retrosternal pain

Tasikardi, tasipne, hipotansiyon, pulmoner hipertansiyon ve sag ventrikiil
yetersizligi bulgular:




SUBMASIF EMBOLI(KOMPLIKE/KOMPLIKE OLMAYAN)
Tiim embolilerin ~ % 25’1
Ani dispne, takipne, hipoksemi

Radyoloji Mortalite
Komplike olmayan (-) % 4-16

Komplike olan;
Konjestif atelektazi veya infarktiis (+)

~25% of all embolus
Ani dispne, takipne, hipoksemi

Radyoloji
Komplike olmayan (-)
Komplike olan;
Congestive atelectasis or infarct (+)



*ATIPIK KLINIK TABLO 4 . . :¢ Mortalite

% 0-1

Aciklanamayan
Ates, konflizyon, wheezing, tedaviye refrakter sol kalp yetersizligi
Subakut dispne

Fizik muayene; tasiaritmi, progresif kalp yetersizligi bulgulari

Radyolojik bulgu yok

Unexplained

Fever, confusion, wheezing, left heart failure refractory to therapy
Subacute dyspne

Physical examination; tachyarrhythmias, progressive signs of heart
failure

No radiologic sign



PE TANI

Spesifik klinik tablo ve Fizik No specific clinic and Physical
Muayene bulgusu  YOK Examination
PA chest x-ray
AC grafi ECC
EKG
ABG
AKG D-d;
D-dimer ~aimer
EKO Echo
Spiral BT Anjiyografi Spiral CT Angiography
Ake Sintigrafisi Lung scintingraphy
Alt ekstremite venéz dopler USG Doppler vein USG of lower
MRG extremities

MRI



AKC GRAFISI / CHEST X-RAY

Dispne ve gogus agrisinin diger nedenlerini digslamak
acisindan onemlidir

PE 1¢in 6zgiin degil

It is important to exclude other causes of
dyspnea and chest pain

Not specific for PE



Table 1
Radiographic abnormalities associated with
acute PE

Abnormalities %
Cardiac enlargement 27
Pleural effusion 23
Elevated hemidiaphragm 20
Pulmonary artery enlargement 19
Atelectasis 18
Infiltrate 17
Pulmonary congestion 14
Oligemia

Pulmonary infarction

Overinflation

Elliot CG,et al.Chest 2000;118(1):33-8






EKG

PE 06zgiin degil
Siniis tasikardisi
Atriyal ekstrasistol
Atriyal fibrilasyon (yeni gelisen)
Komplet veya inkomplet Sag dal blogu
Akut sag ventrikiil disfonksiyonu
ornegi (S,Q;T5)
DIII ve aVF’de Q dalgasi
V1’de QR
Sag aks sapmasi

Sag ventrikiil yliklenme bulgulari:

V1’den V3 yada V4’e kadar T
dalgasinda negatiflesme, V5’de S dalgasi,
sag dal blogu

V4-6’da ST ¢cokmesi, V1, aVR ve DIII’de
ST yiikselmesi

ECG

Not specific for PE

Sinus tachycardia

Atrial extrasystoles

Atrial fibrillation (new onset)
Complete or incomplete RBBB
Acute RV dydfunction (S,Q,T;)

Q wave in DIII and aVF
QR in VI
Right axis deviation

Signs of right ventricular overload:
T negativity in V1-V4, S wave in V5, RBBB

ST depression in V4-6, ST elevation in V1, aVR
and DIII






ARTER KAN GAZLARI
GASES

Normal degerler Pulmoner emboliyi
ekarte ettirmez !

Anormal degerler kanitlamaz !

Altta yatan hastalik varliginda !
Hipoksemi
Hipokapni
Solunumsal alkaloz

Alveoloarteryal gradient hesaplanmasi !

Hasta basi P(A-a)
gradient hesaplamasi=
149-(PaO2+PCO2)

Alveolo-arteriyel oksijen gradiyenti artis
10-20 yas arasi normal deger 4-5mmHg
Her bir dekatta 4-5 mmHg artis (Yas+4)/ 4

ARTERIAL BLOOD

Normal values does not exclude
pulmonary embolism!

Abnormal values does not prove!

In the case of underlying disease !

Hypoxemia

Hypocapnia

Respiratory alkalosis
Calculation of the Alveoloarterial
gradient!

P(A-a) gradient = 149-(PaO2+PCQO2)

The gradient is normally 4-5mmHg between
the ages 10-20 years

With every decade, the increase is 4-SmmHg

(Aget+4)/4

It increases with the illnesses that cause siunt
in pulmonary vasculary bed

Pulmoner vaskuler yatakta sant olusturan hastaliklarda artar



Gecirilmis PE veya DVT
Kalp hizi > 100/dak
Cerrahi girisim

Yas 60-79

<36 mmHg
36-39 mmHg
Pa02 <49 mmHg
49-60 mmHg
61-70 mmHg
72- 82 mmHg
Atelektazi
Tek tarafl1 diyafragma




D- dimer

»VTE disinda bir¢ok durumda pozitif ( yanlis pozitif durumlar)
( infeksiyon, malignite, travma, cerrahi, ileri yas, Sepsis, SVA, Bag dokusu hastalig1 gebelik-dogum, renal patoloji )

> Negatif prediktif degeri yiiksek ( ELISA ile > %95)

»Yanlis Normal D-dimer
> <24 saat
> >10 giin
> Heparin tedavisi
»  Latex, Tam kan

»VTE disinda bir¢ok durumda pozitif (false positives)
( infection, malignity, trauma, surgery, extreme age, Sepsis, CVA, Connective tissue disease, pregnancy-delivery, renal

pathology)
»Negative prediktivity is high ( ELISA > %95)

»False Normal D-dimer levels
<24 h
>10 days

>

>

>  Heparinization

»  Latex, Whole blood




ESC Guidelines 2008

D-dimer + klinik olasilik stratejisi
Strategy of D-dimer + clinical probability

Series Clinical probability Patients D-dimer <500 pg/L 3-month thromboembolic risk
(n) [n (%)] [% (95% CI)]

Vidas D-dimer®*¢777=7? Low or moderate® 3367 1184 (33%) 0.1 (0-0.5)

Tinaquant®” Low?® 2071 857 (32%) 0.6 (02-14)

SimpliRED®® Low 930 437 (47%) 02 (0-1.3)

*PE unlikely in reference 67.
Cl = confidence interval.

Ayaktan hastalarin yaklasik % 30-50’s1 Yatan hastalarin % 20’s1 diglanir !

About 30-50% of outpatients and 20% of inpatients are excluded!

Van Belle A, Buller HR, Huisman MV, et al.JAMA 2006;295:172 — 179.

Perrier A, Roy PM, Sanchez O, et al. N Engl J Med 2005;352:1760 — 1768.



Diistik klinik olasilik + Negatif D-dimer

Bu dislama stratejisinin : This exclusion strategy is most efficient in

patients with!:
*Geng,

* Komorbiditesi bulunmayan, * young,

» Onceden gecirilmis VTE 6ykiisii olmayan, * without comorbidity,

* Semptomlari kisa stireli olan * without history of previous PE,

D e S * with short-term symptoms
hastalarda etkinligi en giiclii ! ymp

Semin Respir Crit Care Med 2008;29:15-24.



Tiirk Toraks Dernegi
VTE Uzlast Raporu 2009

KLINIK OLASILIK
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D-DIMER ESC Guidelines 2008

Sonuc;

Ayaktan bagvuran komorbiditesi olmayan diislik/orta klinik olasilikli hastalarda D-dimer
negatifligi PTE nin dislanmasinda kullanilir

Yiiksek klinik olasilikli hastalarda D-dimer negatifligi PTEyi dislatamaz

PTE yo6niinden ytiksek riskli gruplarda ( kanser, yogun bakim hastasi, ileri yas hastanede
yatanlarda) diisiik serum D-dimer diizeyi, PTE’yi1 tek basina dislayamaz (Negatif prediktif
deger <%380)

Diistik-orta klinik olasilikta D-dimer negatifligi 6nemli

Results;

Negative D-dimer is used to exclude PTE in outpatients without comorbidities and with
low / moderate clinical probability

Negative D-dimer in patients with a high clinical probability cannot exclude PTE

Groups at high risk for PTE (cancer, intensive care unit, hospitalized patients with advanced
age), low serum D-dimer level alone cannot exclude PTE (negative predictive value was
<80%)

In Low-to-moderate clinical probability, negative D-dimer is significant



EKOKARDIYOGRAFI

Ayirici tani / Differential diagnosis !

Distinguishes situations misdiagnosed as
massive PE

* Dissection of the aorta,

* Pericardial tamponade

* Cardiogenic shock

* Acute valvular dysfunction

Right ventricular dilatation /
hypokinesia

Transesophageal Echocardiography

Visible thrombus in the main
pulmonary arteries and in the heart

Pruszczyk P, Torbicki A, Pacho R,et al.

Masif PE ile karisabilen durumlar ayirt eder

* Aorta diseksiyonu,

* Perikard tamponadi

* Kardiyojenik sok

* Akut kapak disfonksiyonu

Sag ventrikiilde dilatasyon / hipokinezisi

Transozofagial Ekokardiyografi

Kalp i¢1 ve Ana pulmoner arterlerde
trombiisiin goriilebilmesi

Chest 1997;112:722 — 728.



Yiksek riskli PE stphesi

sok ya da hipotansiyon var

Acil BT uygulanabiliyor*

hayir evet
Ekokardiyografi
RV agin yoklenmesi
BT ilabiliyor
hayr evet — .o h;:pm stab)ifl BT
' I !
Baska test yapilamiyor® pozitit negatif

ya da hasta stabil degil

| |

PE'ye yonelik tedavi Diger nedenleri arastirin
onaylandi Trombolizzembolektomi
Tromboliz ya da onaylanmadi
embolektomi disinin

Diger nedenleri arastinin
Tromboliz’embolektomi
onaylanmadi

Hipotansiyon ve sok igin
baska neden ara

ESC Guidelines 2008

Suspected high-risk PE

i.e. with shock or hypotension

CT immediately available*

no yes
Echocardiography
RV overload
‘—k—‘ CT available and
¥ Ve patient stabilized cT
v l l

No other tests available®
or patient unstable

Search for other causes
Thrombolysis/embolectomy
not justified

positive negative

| |

PE-specific treatment Search for other causes
justified Thrombolysis/fembolectomy
Consider thrombolysis not justified
or embolectomy




HELICAL-BT
» Lober, segmenter emboli tanisin da _

Sensitivite %95.5 ( 64-100 ), Spesifite %97.6 ( 89-100 )

» Subsegmenter ve daha periferik embolilerde yetersiz !
( Sensitivite % 36 ¢ ya kadar diiser )

» Diistik—orta olasilik: NPD:% 96-89, Yiiksek olasilik: NPD:% 60

> In the diagnosis of Lobar, segmentary embolism
Sensitivity 95.5% ( 64-100), Specificity 97.6% ( 89-100 )

»Inadequate in the diagnosis of Subsegmenter and peripheral embolus!

( Sensitivity is as low as 36% )

» Low—medium probability: NPV: 96-89%, High probability: NPV: 60%



Embolism 1.0 B30f
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4 Detektorlii BT ile negatif sonug Dislanma % (Exclusion %)
Dﬁsﬁl:klinik olasilik 96

Orta klinik olasilik 89

Yiiksek klinik olasilik 60 !

4-detector CT-negative results % of exclusion
Low cIrinical probability 96
Medium clinical probability 89
High clinical probability 60 !

Stein PD,et al. NEJM 2006;354:2317-27




AKCIGER SINTIGRAFISI lung scan

BT anjiyografi sonrasi daha az kull.

Endikasyon;
BT anjiyografi bulunmayan hastanelerde,
Klinik olasilik yiiksek ve nondiagnostik spiral BT

Kontrast madde allerjisi veya renal yetmezlik
pulmoner arter perfiizyon defektlerini
saptamada duyarl

0zgiil olmayan bir testtir
Amfizem, bronsektazi, akciger apsesi, pnomoni, fibrozis, brons obstriiksiyonu (malignite vs) plorezi,
pnomotoraks, yiiksek diyafragma ve pulmoner damar problemler

LUNG SCINTIGRAPHY

Less useful after CT angiography

Indications;
In hospitals without CT angiography,
High clinical probability and nondiagnostic spiral CT
Contrast agent allergy, or renal insufficiency

pulmonary artery perfusion defects
sensitive in detecting
a non-specific test

Emphysema, bronchiectasis, lung abscess, pneumonia, fibrosis, bronchial obstruction (malignancy, etc.),
pleurisy, pneumothorax, elevated diaphragma and pulmonary vascular problems



ALT EKSTREMITE VENOZ ULTRASONOGRAFI

PE siiphesi tasiyan hastalarda alt ekstremite USG pozitifse, daha
fazla teste gerek duyulmaksizin

hemen heparinizasyona baslanilmasi gerekir

VENOUS ULTRASOUND OF LOWER EXTREMITIES

If lower extremity ultrasound is positive in patients with suspected PE,
there is no need for further testing

physicians should commence immediately heparinization



KOMPRESYON ULTRASONOGRAFISI... Ne zaman ?

* Nondiyagnostik sintigrafi / BT I.............. % 4 pozitif
* Tek detektorlt BT ile PE digslanmasi

Gebelerde ...

* BT, V/Q cekilemeyen hastalarda ( yogun bakim, acil )

COMPRESSION ultrasound ... What 1s 1t?

* Nondiagnostic scintigraphy / CT l.............. 4% pozitive
* The exclusion of PE with single-detector CT
In pregnants...

* When CT, V / Q are unable for patients (intensive care, emergency)

Anderson DR, et al.JAMA 2007;298:2743-53.



Magnetik rezonans anjiyografi

*  V.Cava ve pelvik venler i¢in yliksek rezoliisyon
*  Proksimal DVT tanisinda kontrast venografi kadar degerli !
*  Gadolinium : BT kontrastlar1 kadar zararli degil

_ Alerji, bobrek toksisitesi
*  Gebelerde : Iyonize radyasyon riski yok ! ( : )

Magnetic Resonance Angiography

*  Has high-resolution for V.Cava and pelvic veins,
*  Asvaluable as contrast venography in the diagnosis of proximal DVT!

. Gadolinium : 1s not as harmful as CT contrast

Gebelerde : No risk of ionizing radiation! (Allergy, renal toxicity) ‘




ALTIN STANDART TESTLER

Pulmoner anjiyografi
PE’de kesin tan1
subsegmental trombiis teshisinde net degil

Konvansiyonel venografi
alt ekstremite DVT tanisinda
ciddi komplikasyon nedeniyle BT venografi tercih edilmekte

GOLD STANDART TESTS
Pulmonary angiography
Definitive diagnosis of PE
Not sensitive in the diagnosis of Subsegmental thrombus
Conventional venography
in the diagnosis of lower extremity DVT

CT venography is preferred because of the serious complications



KLINIK OLASILIK

v

DUSUK-ORTA YUKSEK

+ v

D-dimer* Tedavi baslamayi disun

(ELISA)
NORMAL YUKSEK
(PTE DISLANIR) |—> AKCIGER GRAFIisIi

ANORMAL NORMAL
v
MD**BT ANJIYOGRAFI - Vv/Q SINTIGRAFIsSI

-~

— NEGATIF POZITIF NOMNDIAGNOSTIK NORMAL
PTE DISLA TEDAVI EK TESTLER*** PTE DISLA

¥Yiksek klinik stiphe varsa
* Klinik olasilik dustk ise orta duyarlikh testler ( Latex, simpli-RED ) kullanilabilir.

** Multidetektorlu
***Alt ekstremite kompresyon ultrasonografisi, seri ultrasonografi, pulmoner anjiyografi

Kaynak:tirk toraks dernegi pulmoner tromboembolizm tani ve tedavi uzlagi raporu

\

YUKSEK OLASILIK NONDIYAGNOSTIK

TEDAVI EK TESTLER***




KAN TESTLERI

Lokositoz

CRP artis1

SGOT ve LDH artis1 D Spesifik degil !
Indirekt bilirubin artist

Sedimentasyon yiikselmesi

Kardiyak Troponin T . Sag ventrikiil yiiklenmesi
ProBNP Erken mortalite!
BLOOD TESTS
Leukocytosis
Increase in CRP
Increase in SGOT and LDH — is not specific!

Increase in indirect bilirubin
increase in sedimentation

Cardiac Troponin T Right ventricular strain
ProBNP e Early mortality !



Sag ventrikiil disfonksiyonu + Biyobelirtec yliksekligi

Komplike seyir/mortalite

Troponin T yiiksekligi 3.7 kat
Troponin T yiiksekligi + RVD 10 kat
NT-proBNP >1000 pg/mL + RVD 12 kat

Biomarker elevation + right ventricular dysfunction

Complication/mortality

Troponin T elevation 3.7 times
Troponin T elevation + RVD 10 times
NT-proBNP >1000 pg/mL + RVD 12 times

Binder L, et al. N-terminal pro—brain natriuretic peptide or troponin testing followed by echocardiography for risk stratification of acute
pulmonary embolism. Circulation 2005;112:1573-9.



Gebelikte PE anne olumleri agisindan onemli bir sorun...
Gebelikte PE insidansi; 1000 dogum basina 0,3-1,5
Gebelikteki PE belirtileri;  Gebelik dis1 belirtilerle ayni

Arastirmalar tanida; kesinligi hedeflemelidir(gereksiz tedaviler i¢in)

PE during pregnancy is a major problem in terms of maternal mortality...
The incidence of PE in pregnancy differs from 0.3 to 1.5 per 1000 births
PE symptoms of pregnancy, the same with non-pregnancy symptoms,

Research diagnosis; should target certainty (because of useless treatments)



Gebelikte tani

Gebelikte PE kuskusu

} negatif
D-dimer:<
pozitif
l negatif
Kompresyon ultrasonografisi : <
\
Akciger grafisi pozitif

Alternatif tanilar dislamak icin
lleri gériintiileme secimi

BT an!lyF)grafl _ PE tanisi konulmaz isé
V / Q sintigrafisi anne mortalitesi : % 1GM



Tablo I8 Pulmoner emboli tanisina yénelik islemlerde,
fetiisiin aldigi tahmini radyasyon dozlar

inceleme Tahmini radyasyon dozu
uGy mSv

Akciger filmi <10 0.01

Teknetyum 99m isaretli albdmin ile 60-120 0.06-0.12
(1-2 mCi) akdger perflizyon sintigrafisi

Akciger ventilasyon sintigrafisi 200 0.2

BT anjiyografi
Birinci trimester 3-20 0.003-0.02
lkinci trimester 8-77 0.008-0.08
Uclincil trimester 51-130 0.051-0.13

Femoral kateterle pulmoner anjiyografi 2210-3740 2.2-3.7
Brakiyal kateterle pulmoner anjiyografi <500 <0.5

Veriler, kaynak 333 ve 334ten alinmistir.

Fetlisun gordigu hasar agisindan Ust sinir 50 mSv (50.000uGy)

olarak kabul edilmektedir.

The upper limit is considered as 50 mSv (50.000uGy) for the damage of
the fetus.




PE TEDAVISI

1. Antikoagiilan tedavi: unfraksiyonel heparin
diisiik molekiil agirlikli heparin
direkt trombin inhibitorleri,
fondaparinuks,
danaparoid
K vitamini antagonistleri

2. Repertfiizyon tedavisi:
Trombolitik tedavi,
Cerrahi embolektomi
Kateter trombektomi

3. Vena kava inferior filtreleri:

4. Destek tedavisi: (O,, Analjezi, mayi infiizyonu, Dobutamin)



PULMONER TROMBOEMBOLIZM

-

ANTIKOAGULAN TEDAVIYE
KONTRINDIKASYON VAR MI?

“~ T

Evet

Hayir

/

Vena kava inferior filtresi

v

UFH*, DMAH®*™* veya fondaparinuks baslanir.

v

Masif

Nonmasif

.

Trombolitik tedaviye
kontrindikasyon var mi?

Submasif***

B

re N

Evet Hawyir

ilk 24 saat icinde oral antikoagiilan eklenir.

En az bes giun sire ile birlikte uygulanir ve INR
degerleri 24 saat ara ile =2 olursa tedaviye sadece
oral antikoagulan ile devam edilir.

v v

Cerrahi veya mekanik Trombolitik tedavi baslanir.
embolektomi icin Sonrasinda aPTT kontroli ile
degerlendirilir. UFH’ya gecilir.

Kaynak:tlirk toraks dernegi pulmoner tromboembolizm tani ve tedavi uzlag: raporu




ANTIKOAGULAN TEDAVI

PTE kuskusu orta ve yiiksekse

Yiiksek kanama riski yoksa
tan1 dislanana kadar hemen DMAH, UFH veya fondaparinuks tedavi baglanmali

Tan1 kesinlesirse heparin veya fondaparinuks ile tedavi 5 giin devam

> 1lk 24 saat yetersiz doz heparin verilmesi .....Niiks 3 kat artryor !

ANTICOAGULANT THERAPY

If suspicion of PTE is medium or high
If there 1s no high risk of bleeding

LMWH, UFH, or fondaparinux therapy should be started until PE
diagnosis is excluded

If definite diagnosis is estanlished, continue treatment with heparin or
fondaparinux for 5 days

* If dose of heparin given is insufficient in the first 24-hour .... 3-fold increase of relapse !



Hangi antikoagtilan1 kullanalim?

* Masif emboli (massive embolus) H D UFH

* Submasif emboli (submassive embolus) UFH/ DMAH

. . . Fondaparinuks !
* Nonmasif emboli (non-massive embolus) g

* Derin ven trombozu (deep vein thrombosis) H D DMAH (LMWH)

*Brandjes DP N Engl J Med 1992



Tablo 2. Vicut agirhgina gdre UFH uygulamasi (19)

Degisken Heparin dozu

Baslangic heparin dozu 80 IU/kg bolus, sonra 18 IU/kg /saat inflizyon

aPTT* <35sn (1.2 x kontrol) 80 1U/kg bolus, sonra inflzyon hizini 4 1U/kg/saat arttir.

aPTT  3545sn (1.2-1.5 x kontrol) 40 IU/kg bolus, sonra inflizyon hizini 2 1U/kg/saat arttir.

aPTT  46-70 sn (1.5-2.3 x kontrol) Heparin dozlarinda degisiklik yapma.

aPTT 7190 sn (2.3-3.0 x kontrol) Inflizyon hizimi 2 1U/kg/saat azalt.

aPTT  >90sn  (>3.0 x kontrol) infizyonu 1 saat durdur, sonra infiizyon hizini 3 IU/kg/saat azalt.

*aPTT: Aktive parsiyel tromboplastin zamani

Tablo 4. Ulkemizde bulunan diisiik molekiil agirlikli heparinler ve terapdtik dozlar

Enoksoparin 1 mg/kg/12 saat veya 1,5 mg/kg/24 saat (180 mg'I gegmeyecek)
Dalteparin 100 1U/kg/12 saat veya 200 1U/kg/24 saat (18000 IU'yi gecmeyecek)
Nadroparin 85.5 IU/kg/12saat veya 171 IU/kg/24 saat (17100 IU'yi gecmeyecek)
Tinzaparin 175 1U/kg/24 saat

Parnaparin * 6400 1U/24 saat

* DVT tedavisinde

Sentetik pentasakkaritler : Faktor Xa inhibisyonu
Fondaparinux : 7.5 mg SC (50-100kg)
Idraparinux : 2.5 mg/haftada bir ~S.C.



UNFRAKSIYONE HEPARIN / UNFRACTIONATED HEPARIN

Antitrombinik etki Antithrombotic effect
Plazma yarilanma 6mrii 30 dk- Plasma half-life:
3 saat 30 min-3 hours
DMAH’ya gore avantajli: More advantageous than
© UFH yar1 omrii kisa, LMWH:
© aPTT ile takip Short half-life of UFH,
© Antidotu ile tam notralizasyon monitored by aPTT

Complete neutralization with an
antidote



UNFRAKSIYONE HEPARIN

“hedef aPTT degeri”, 1.5-2.5 kat1 (hasta bazal deg)

Subkutan UFH; nonmonitorize
yukleme doz 333 1U/kg, idame 2x250 IU/kg

Hedef aPTT, ulasildiginda (genellikle ilk 24 saat) tedaviye warfarin eklenir

»  INR’nin ilk 2-3 giin i¢inde 2.0-3.0 araligina ulasmasi warfarinin yeterli antikoagiilasyonu

sagladigini gostermez !
Harrison L, et al.Arch Intern Med 1997;126:133.

» Heparin en az 5 guin verilmeli

UNFRACTIONED HEPARIN

"Target aPTT value", 1.5-2.5 times (patient baseline value)
Subcutaneous UFH; nonmonitorized
loading dose 333 IU / kg, the maintenance 2x250 U / kg
After target aPTT is reached (usually in the first 24 hours), warfarin therapy is added

To reach the INR range of 2.0-3.0 in the first 2-3 days of warfarin therapy does not
provide that anticoagulation is sufficient enough!

Heparin should be given at least 5 days



UNFRAKSIYONE HEPARIN / UNFRACTIONED HEPARIN

: Absolute contraindications
Mutlak kontrendikasyon . :
Hypersensitivity to heparin,

~ Heparin asirt duyarlilig, Severe thrombocytopenia,

~ Agur trombositopenti, Non-active bleeding other than DIC
» DIC dig1 aktif kanama Suspicion of intracranial hemorrhage
~  Intrakraniyal kanama kuskusu Antidote for heparin is protamine
Heparinin antidotu protamin siilfattir sulfate

Protamine sulfate
50 mg (10-30 minutes) IV slowly

In saline infusion (> 1 hour)

»  Protamin stuilfat
» 50 mg (10-30 dk) yavas IV

»  SF icinde inflizyon (>1 saat) .
1 mg of protamine sulfate neutralizes

100 ITU UFH
1 mg protamin siilfat100 IU UFH’1
notralize
( Heparin kesildikten sonra 30 dakika icinde Neutralization of last two hours of heparin dose is
recommended!

uygulanacak ise !)

*Son iki saatte verilen heparin dozunun
notralize edilmesi onerilmekte !



DUSUK MOLEKUL AGIRLIKLI HEPARINLER
LOW MOLECULAR WEIGHT HEPARINS (LMWH)

UFH’e gore, DMAH: According to UFH, LMWH:
faktor Xa’y1 1000 kat fazla inhibe Inhibits factor Xa more than 1000-fold
ederler

better bioavailability

i lanimlar1 daha iyi
biyoyararlanimlar: daha iyi longer half-lives (2-4 fold)

yarilanma siireleri daha uzun (2-4

kat) less major bleeding

daha az major kanama Do not lengthen PT and aPTT

PT ve aPTT uzatmazlar There is no need for monitorization

Monitorizasyona gerek yoktur Lower risk of thrombocytopenia and
0steoporosis

Trombositopeni ve osteoporoz riski
daha diisiik



DMAH

Bobrek yetmezliginde tercih UFH

DMAH kullanma zorunlulugu varsa
ginliik doz % 50 azaltilmali ve
Antifaktor Xa aktivitesiyle doz ayari

80<VA<50 kg DMAH dozu, plazma
antifaktor Xa diizeyi ile kontrol
edilmelidir

LMWH

UFH is preferred in renal failure

If you have to use LMWH

50% of the daily dose should be
reduced and

Dose adjustment with Antifactor
Xa activity

For 80 <BW <50 kg LMWH dose
should be adjusted according to plasma
antifactor Xa levels



DMAH ILE BASLAYAN KANAMADA NE YAPILMALI?

Protamin stilfat
*  DMAH’1n %30-70’1n1 notralize edilir.

— DMAH 8 saat i¢inde verilmisse 100 antiXa tinitesine® karsilik 1mg protamin
— DMAH 8 saatten once verilmigse protamin dozu daha diisiik olmali

* Img enoxaparin 100 anti Xa tinitesine esittir.

Sonug : 1 mg enoxaparin ~ 1 mg protamin ile ....

WHAT TO DO IN THE CASE OF A BLEEDING DUE TO LMWH ?

Protamine sulfate
* LMWH is neutralized by 30% to 70%.

-If LMWH is given within 8 hours *, 1 mg of protamine for 100 antiXa unit
-If LMWH was given more than 8 hours ago, lower dose of protamine is needed

*1 mg enoxaparin is equal to 100 anti-Xa units.



FONDAPARINUKS
faktor Xa sentetik/selektif bir inhibitorii
trombin olusumunu ve trombiis gelisimini onler
Yarilanma siiresi 15-20 h (giin tek doz sc)
Heparine bagli immiin trombositopenide kull
Doz ayar1 ve laboratuvar testi gerektirmez

VA<50 kg 5 mg/giin, 50-100 kg 7,5 mg/giin, >100 kg 10 mg/giin

FONDAPARINUX

synthetic/selective inhibitor of factor Xa

prevents thrombin formation and thrombus development
Half-life 15-20 h (one dose per day sc)

Used in Heparin-induced immune thrombocytopenia
Does not require dose adjustment and laboratory test

BW <50 kg 5 mg/day, 50 to 100 kg 7.5 mg / day, > 100 kg 10 mg / day



FONDAPARINUKS

Aktif kanama ve akut bakteriyel endokarditte kesin kontrendike
Onyedi yas altinda etkinligi bilinmemekte

BY (kreatinin klerensi <30 mL/dk) kullanilmamali

VA<S50 kg ile yas>75, kanama riskini arttirtyor

Hamile kadinlarda relatif kontrendike

FONDAPARINUX

Absolute contraindications: active bleeding and acute bacterial endocarditis
The effectiveness is not known under the age of seventeen

Should not be used in RF (creatinine clearance <30 mL / min)

BW <50 kg and age> 75, increases the risk of bleeding

Relatively contraindicated in pregnant women



ORAL ANTIKOAGULANLAR

K vitamini antagonistleri, en sik “warfarin”
Faktor II, VII, IX ve X sentez inhibisyonu
Baslangi¢ dozu 5 mg/giin

Etkileri ge¢ baslar (yaklasik 48-72 saat)

Heparin tedavisinin ilk 24 saatinde eklenir

ORAL ANTICOAGULANTS

Vitamin K antagonists, most often "warfarin”
Inhibition of Factor II, VII, IX and X synthesis
The starting dose is 5 mg / day

Effects starts late (about 48-72 hours)

Heparin is added in the first 24 hours of treatment



ORAL ANTIKOAGULANLAR / ORAL ANTICOAGULANTS
INR o6l¢timii ile takip

Warfarin; kanama, KCFT bozulma, alopesi, dermatit ve tirtiker yapabilir

teratojenik etki; ozellikle ilk trimester

Ciddi kanama durumunda;

* Warfarin kesilir

* K vitamini ( 24 saatte notralize eder ! )

«Ciddi kanama : 10 mg K, vit. Yavas V. Infiizyon ( gerekirse 12 saat sonra tekrar ! )

* Taze dondurulmus plazma , Protrombin kompleks konsantresi .....
Followed by measurement of INR

Warfarin may lead to bleeding, deterioration in liver function tests, alopecia,
dermatitis, and urticaria

teratogenic effects, especially in the first trimester
In the event of serious bleeding;

warfarin 1s stopped

Vitamin K (neutralizes in 24 hours!)

Severe bleeding: 10 mg of vitamin K1. Slow IV Infusion (if necessary again
after 12 hours!)

Fresh frozen plasma, prothrombin complex concentrate .....



DIGER ANTIKOAGULANLAR /Other anticoagulants

Direkt trombin inhibitorleri Direct thrombin inhibitors

Hirudin, . .
o hirudin,
Bivalirudin, T
Argatroban bivalirudin,
Melagatran/Ximelagatran Argatroban

Melagatran / ximelagatran

Heparine bagli trombositopenide

kull. Used in Heparin-induced thrombocytopenia



TROMBOLITIK TEDAVI

Trombisu aktif olarak eritir

Persistan hipotansiyon/masif PE kullanilir
O sistolik TA <90 mmHg veya degerin 40 mmHg

© Hipotansiyon yok, kanama riski diisiik hastalarda
© ciddi hipoksemi,

© genis perfiizyon defektlerinin varligi,

© sag ventrikiil disfonksiyonu,

© Sag ventrikiilde serbest trombiis

© foramen ovale agiklig

THROMBOLYTIC TREATMENT

Dissolves thrombus actively
Used in Persistent hypotension / massive PE
BP systolic <90 mmHg o
No hypotension, patients with a low risk of bleeding
severe hypoxemia,
the presence of large perfusion defects,
right ventricular dysfunction,
Free floating thrombus in the right ventricle

patent foramen ovale



MASIF PE’DE TROMBOLITIK TEDAVI

Ilac Plazma Yiikleme dozu Infiizyon dozu Onerilen
yarilanma Iv) tedavi
suresi (dk) suresi

Streptokinaz 18 — 25 250000 IU, 30 dk | 100000 IU/saat 24 saat

Urokinaz 13-20 4400 IU, 10 dk | 4400 IU/kg/saat | 12 saat

rt-PA 2—-6 Gerekmiyor 50 mg/saat 2 saat




TROMBOLITIK TEDAVININ KONTRENDIKASYONLARI

Mutlak / Absolute Goreceli / Relative
(@)

o

O O O O

Aktif kanama varligi

Hemorajik veya orijini bilinmeyen
inme

Son 6 ay i¢indeki iskemik inme
SSS tiimorleri
Son 3 hafta i¢cindeki major travma

Cerrahi girisim veya kafa travmasi

o

O O O O

Son 6 ay i¢indeki TIA
Gebelik/postpartum ilk hafta
Komprese edilemeyen girisim yerleri
Travmatik resiisitasyon

Refrakter hipertansiyon (sistolik basing
>180 mmHg)

Ilerlemis karaciger hastalig
Infektif endokardit
Aktif peptik iilser

CONTRAINDICATIONS OF THROMBOLYTIC THERAPY

o

O O O O O

The presence of active bleeding
Hemorrhagic or stroke of unknown origin
Ischemic stroke within the last 6 months
CNS tumors

Major trauma within the past 3 weeks

Surgery or head trauma

O O O O o

TIA within the last 6 months

Pregnancy / postpartum first week
Intervention areas that can not be compressed
Trauma resuscitation

Refractory hypertension (systolic blood pressure>
180 mmHg)

Advanced liver disease

Infective endocarditis
Active peptic ulcer




VENA KAVA INFERIOR FILTRELERI

kalic1 ve gegici tip
genellikle renal venlerin altina yerlestirilir

Yapilan prospektif, kontrollii ¢calismalarda
VKI filtrelerinin PE gelisimini azaltti31,
filtrelerin DVT’yi arttirdigi,

Greenfield LJ. The PREPIC Study Group. Eight-year followup of patients with permanent vena cava filters in the prevention of pulmonary embolism: the PREPIC (Prevention du Risque d’Embolie Pulmonaire
par Interruption Cave) Randomized Study. Perspect Vasc Surg Endovasc Ther. 2006; 18: 187-8

Endikasyonlar
1. antikoagiilan tedaviye kontrendikasyon

2. Antikoagiilan tedavi sirasinda major kanama

IVC FILTERS

Types: permanent and temporary

Usually placed under the renal veins

In prospective, controlled trials:
IVC filters reduce the development of PE,
filters increase of DVT,

Indications

1. Contraindication to anticoagulation therapy

2. Major bleeding during anticoagulant therapy



EMBOLEKTOMI

Pulmoner embolektomi,
direngli masif PE olgularinda

trombolitik tedaviye kontrendikasyon

EMBOLECTOMY

Pulmonary embolectomy,
in patients with massive PE

if there is a contraindication to thrombolytic therapy
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