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OPOMBOEMBOAIKH NO20O2

1. Ev Tw BaBel DAeBIKNA
Opéupwon (EPO)

2. MNMveupovikn EpRoAn (MNE)



IHHEPIXTATIKO

* Avopag 58 etov épyetor oto Tunua
Eneryovrov I1EpLloTaTIK®OV TOV VOGOKOUELOD
AOY® 01QVIOLOS EVOPENS aceONuaTog
OVGTTVOLUS KUl COAAOUS, GUVOOEVONEVA
gnionc awo oSV OLUELPLGTIKO GAYOS GTO
oPLoTEPO NMUIO®PAKLO, OLAPKELUS ALYV
OPOV.

* O TOVOS TOV EUTOOILE VO OVUTVEVGEL KOl
YIVOTOV LOYVPOTEPOS UE TNV ELGTVON)



Iapovoea vococ: O acOevg elye eroayBel 610 vosokouEgio
PO EOONAO0S, NETA ATO TPOYALO OVGTVYN IO, OTTOV VITEGT
Kataypo oto 0610 woylo. Elye voPAn0et 10te o€ emetyovoa
YELPOVPYIKT OVATOEN KOl AM®GT] TOV 0ECLOV UNPLOLOV 0GTOV
KOl RETA 00 PEPIKES NUEPES EENAOE 0TTO TO VOGOKOUELD, GE
MOAD KUAN YEVIKN KOTAGTUGN, LLE 001 YLEC VO GVVEYLGEL TU.
QPAPUAKE TOV Y10, TOV OLUPNTN KoL TNV VAEPTOOT).

ATOUIKO OVOUVIIOTIKO: XOKYOp®ONS otupftns Tomov 2 Ko
OPTNPLOKT] VTEPTACT 0T0 SETLOG.

Kinpovouiko avouvnotiko: Ilotépag pe 1otopiko
CUKYOPOON oLuf1Tn TOTOV 2 KOl GTEPUVLIOLY VOGO.

Xov0eiec-Tpomog Loms: Kanvieti)g 25 makéta-£Tn.

AvooKOTN o1 cVoTNUATOV: Elye oyeTIKA petopévn
KIVIITIKOTNTO, AOY® TOV KOTAYROTOS, KUl TOVO 6T1 0&l10.

unpLoia Yopdao.




AvVTIKEWLEVIKY eC€TOooM

All: 98/60 mmH(g, cpuynog: 104/min, avarvon:
20/min, Bgppokpacio: 37,4 °C.

Kepoi kot TpaymAros: K.Q.

AVOTTVEVOTIKO: TPICOVTES 6TN Paon apreTep.
Kopowd: Tayvkapoia, PUGLOA0YIKOL KOPOLUKOL
TOVOL, YMPIS PUVGNNOT.

Kowna: k..

AKpPO: YOPIS OONUOTO 1| AAYOS, GPVEELS
ayYELOV K.Q., onueio Homan’s (-).



BuoG1KES £pYOoTNPLOKES ECETACELS

I'eviKn 0lRpaTOS, 0VPLH, KPEUTLVIVY], TPUVOUULVAGCES,
niektporvtes (Na, K, Ca): k..

Aépro oLpraToC:

pH: 7,47, PaCO,: 33 mmHg, PaO,: 68 mmHg, A-a DO,:
41 mmHg, Sa0,: 90% (éTav avénvee aépa, pe o10pOmo
™G vrouyovarpiog pe padoko O, 10090).

Xpovog tpoBpoupivng (PT/INR) kot pepikig
Opoupomoractivic (aPTT): k..

D-Dimers: avénpuéva.
AKTIVOYpOQLO OOpoKa: K.Q.

HKI': pAePfoxoupikn) tayvkapoia, 0£10¢ ASOVOCS
QRS.



Zovoyn
AcOevg ne a@vioro TAELVPLTIKOV TUTOV OWPUKIKO
TOVo
Tayvkapoia, TayvITVOLO
YmoEvyovaoiuio (mov drop0mvetar pe eEmyevi
xopiiynon O;)
Avénuévn A-a DO,
Avénuéva D-Dimers
IIpocpatn opBomarokn exEpuPfaon



OAEBIKH OPOMBOEMBOAIKH NOXOX
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EDO

Direction of

in deep vein

Swelling and
inflammation
below blockage



KIPXOI KATQ AKPQN




OZEIA E®® - METAOPOMBQTIKO XYNAPOMO




IINEYMONIKH EMBOAH

2 Steve Oh, M.S. / Phototake



["1aTi ONUIOUPYEITAN
BpouBoc oTic WAERBEC



IHHEH TOY AIMATOX
TPIAAA TOY VIRCHOW

e XTA0N TOV ULNOTOS

 BAapPn Tov evooOnAitov Tov ayyeiov

e 2UVOPOUQ VREPTNKTIKOTNTOS
(Opoupo@iria)



IHAPAT' ONTEX KINAYNOY I'TA E®O

EINIKTHTEX

v AGE

v"H/O THROMBOSIS

v POST-SURGERY

v IMMOBILIZATION

v PREGNANCY

v ORAL
CONTRACEPTIVES

v MYELOPROLIFERA
TIVE SYNDROMES

v PNH

v CANCER

v NEPHROTIC
SYNDROME

v ANTIPHOSPHOLIPID
SYNDROME

KAHPONO MIKTEX

MIKEX

v ANTITHROMBIN v HYPERHOMOCY
DEFICIENCY STEINEMIA

v PROTEIN C DEF. v APC-

v PROTEIN S DEF. RESISTANCE in

v FACTOR V the absence of
LEIDEN (APC Factor V Leiden

Resistance )

v PROTHROMBIN
20210A
MUTATION

v DYSFIBRINOGEN
EMIA

v PLASMINOGEN
DEFICIENCY

v tPA DEFICIENCY

v PAI-1 EXCESS



Pulmonary Embolism - Presentation

* The presentation of PE may vary from sudden
catastrophic hemodynamic collapse to gradually
progressive dyspnea.

* Most patients with pulmonary embolism may
not have symptoms at presentation.

* In contrast, patients with symptomatic DVT
commonly have PE confirmed on diagnostic
studies.

J Am Coll Cardiol 2011,57:700-6.
Copyrights apply



2ovnOn couttopoata Ko onuelo IE

SOUTTONOTO

* Avcmvola IRYZ

e ITAevprtikog movVoC 66%
* Bnyog 37%

e Awomrtoon 13%

Xnueia

 Toayvmvolu 70%
* Poyyot 51%
* Tayvkapoio 30%
e 40 KapoloKOG TOVOC 24%

e AUENGM TVELHOVIKOD GTOLYEIOV
2°° KapolaKov TOVOU 23%
« Kukhopopikn Kotappevon 8%



EPI'AXYTHPIAKA EYPHMATA

* Yrnovyovoipia (mov otopOovetor ne eEmyev)
yopnynon O,) — AvarvevoTiKY OAKGA®GT) —
VTOKOTTVIO (PVOLOAOYIK( aépLa aipnatos o€ 1890
TOV TEPITTOCEMV)

o AvENUEVI] KOYEALOOTPLYOELOLKIT) oo popad O,
(AaDO,)
— AaDO, =P,0,-P_0O,
- = F1O,(Patm - Prz2o) — (Pco2/0.8) - PO,
- = 150 — (Pp,/0.8) - P,O,

o AvEnuéva D-dimers (>0.5 mg/L)



Disorders associated with increased plasma

levels of D-dimers

Arterial thromboembolic
disease

Myocardial infarction
Stroke

Acute limb ischemia
Atrial fibrillation
Intracardiac thrombus
Venous thromboembolic
disease

Deep vein thrombosis
Pulmonary embolism
Disseminated intravascular
coagulation

Preeclampsia and
eclampsia

Abnormal fibrinolysis; use
of thrombolytic agents
Cardiovascular disease,
congestive failure

Severe infection, sepsis,
Inflammation
Surgery/trauma (eg, tissue
Ischemia, necrosis)
Systemic inflammatory
response syndrome
Vasoocclusive episode of
sickle cell disease

Severe liver disease
(decreased clearance)
Malignancy

Renal disease

Nephrotic syndrome (eg, renal
vein thrombosis)

Acute renal failure
Chronic renal failure and
underlying CVD

Normal pregnancy
Venous malformations



The Arterial Blood Gas

The arterial blood gas is a specific collection of lab
tests run on a sample of arterial blood, most
Importantly inclusive of:

pH P.O, P,CO,



The Arterial Blood Gas

www.pcca.net



The Arterial Blood Gas




The Arterial Blood Gas

pH/P_CO,/P,0,/ HCO, / O, saturation




The Arterial Blood Gas

Acid-Base

f__l_J_l

pH/P,CO,/ PO,/ HCO, I/ O, saturation

I l__l—l—l

Ventilation

Oxygenation




Mechanism
of Delivery

Oxygen Delivery

Percentage
of Total O,
Transport

Means of Assessment

Oxygen
Dissolved
in Blood

~1.5%

(Measured from ABG)

Oxygen
Bound to
Hemoglobin

(Measured from pulse ox.)

(Calculated from ABG)




The Alveolar-Arterial Gradient

Conducting
Airway

Alveolus

—>€ £0, 0, U 9"

Pulmonary Capillary Bed

Mixed Venous Systemic Arterial
Blood Blood



The Alveolar Gas Equation

A-a gradient = P,O0, - P,0,




The Normal A-a Gradient

The normal A-a gradient increases with age.

Normal A-a gradient mmHg) = (Age/4) + 4

Normal A-a gradient: P,O, - P,O, =100 - 80 = 20 mmHg
(Normal P,O, = 80 — 100)



V/Q Matching




V/Q Matching




V/Q Matching

Pulmonary
Artery

T~co,




V/Q Matching

Pulmonary
Artery

21% O,
100 mmHg




V/Q Matching

Pulmonary
Artery

Ny

21% O,
100 mmHg

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T~ o,

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T~ o,

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T co,

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T co,

Alveolar
Dead Space

Pulmonary
Veins



Pulmonary
Artery

R co,

V/Q Mismatch

(Pulmonary Embolism)

T~

Alveolar
Dead Space



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T co,

e

21% @8
80 mmHg
Alveolar
Dead Space
Pulmonary
Veins

Y

10,
Sa0,: 88% - PaO,: 65 mmH(g



V/Q Mismatch

(Pulmonary Embolism)  Hypoxemia symptoms:

estlessnes
Pulmonary nxiety
Artery achypnea
achycardia
— co,

e

21% @8
80 mmHg
Alveolar
Dead Space
Pulmonary
Veins

Y

10,
Sa0,: 88% - PaO,: 65 mmH(g



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary 100% O,
bt (700 mmHQ)

— co,

100% O,
650 mmHg ¥ 100% O,
Alveolar 650 mmHg
Dead Space
Pulmonary
Veins
10;

Sa0,: 88% - PaO,: 65 mmH(g



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

N

co,

100% O,
(700 mmHg)

100% O,

650 mmHg ’ 100% O,

Alveolar
Dead Space | 650 mmHg

Sa0,: 88% -> 100%
PaO,: 65 -> 450 mmHg



Ipota aspro alpoToc:

A¢pwa aiparog: pH: 7,47, PaCO,: 33 mmHg,
PaO,: 68 mmHg, A-a DO,: 41 mmHg, Sa0O.,:
90% (on RA)

« AaDO, =150 - (PCO,/0.8) - P,O,=41

* Avapevopevn AaDO, = (Hhkia/4) + 4 = (58/4)
+4 =185

Aé¢prwo aipatog og 100% F,O,:
pH: 7.47, PaCO,: 33, PaO,: 283, Sa02: 100%



Awayvoon Opoupogupoikng vooov

« HKT (pn gw0wo — S, Q,T, pattern)
o Yrepnyoypapnuo QAEPOV KAT® AKPOV

o XavONpoyYPaONUA OEPDCEMS-ULUUTOCEMS
nveopovov (V/Q scan)

* CT-00paxo pe TPOTOKOAO TVEVPUOVIKIG
enpoinc (CTPA)

« MRA (Magnetic Resonance Angiography)
Oopoka

« Echocardiography
e IIvevpovikn ayyswoypo@io



Wells criteria and modified Wells criteria: clinical
assessment for pulmonary embolism

Clinical symptoms of DVT (leg swelling, pain with 3.0

palpation)

Other diagnosis less likely than pulmonary @

embaolism

Heart rate =100 @

Immaobilization (=3 days) or surgery in the previous @

four weeks

Previous DVT/PE ‘ 1.5

Hemoptysis ‘ 1.0

Malignancy ‘ 1.0

Probability Score

Traditional clinical probability assessment {Wells criteria)
High =5.0
Moderate 2.0to

0.0

Low <2.0

Simplified clinical probability assessment {Modified Wells
criteria)*

PE likely 4.0 |

PE unlikely =4.0

Data from var Belle, A, et al. JAMA 2006; 295:172,

I I._.'J.l.f.-IJ.i-I'-"




Geneva score

Variable Regression Points
Coefficients

Risk factors

Age > 65y 0.39 1
Previous DVT or PE 1.05
Surgery (under general anesthesia) 0.78 @
or fracture (of the lower limbs)
within 1 mo
Active malignant condition (solid or 0.45 2

hematologic malignant
condition, currently active or
considered cured < 1y)

Symptoms
Unilateral lower-limb pain 0.97 3
Hemoptysis 0.74 2
Clinical signs
Heart rate
75-94 beats/min 1.20 @
=95 beats/min 0.67
Pain on lower-limb deep venous 1.34 4

palpation and unilateral edema

Clinical probability

W Q-3 total
| Intermediate 4-10 total
I8

=11 total

* DVT = deep venous thrombosis; PE = pulmonary embolism.



Pulmonary Embolism - Presentation

r

High-Risk PE

3 ( »
Low-Risk PE

All other
patients

J | \L . J

* On the basis of the patient’s clinical
presentation, PE is guided by risk stratification

as high,

* The

iIntermediate, or low risk.

nomenclature of “massive” and

“submassive” in describing PE is confusing, given
that clot size does not dictate therapy.

N Engl J Med 2022,387:45-57.



[INEYMONIKO EM®PAKTO (Hampton's hump
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Pulmonary Embolism - Diagnostic Tools

* Electrocardiography

* The classic findings are tall, peaked P waves in lead Il (P
pulmonale), right axis deviation, RBBB, S1 Q3 T3
pattern or atrial fibrillation. Only 20% of pts with
proven PE have any of these classic ECG abnormalities.

* Echocardiography

* Echocardiography (ECHO) provides useful information
about other conditions such as pericardial effusion.

* ECHO allows assessment of the RV and PASP and may
identify the presence of right-chamber emboli.

* Transesophageal echocardiography may identify
central pulmonary embolism (Sensitivity 82%).

Am J Med. 20089;122(3):257-64.
Ann Emerg Med. (2014)



S,Q; T, pattern

Q-wavesin lead |l |
| BEENIEE |nvertedT-

ECG S1Q3T3 Classic Pattern

...................................



* Ventilation-Perfusion Scanning

V/Q scanning may be used when CT scanning is not
available or if the pts have a contraindication to CT
scanning or to IV contrast material. The American
College of Radiology considers it an equivalent
alternative to CTA for the detection of PE.

J Am Coll Radiol. 2022;(115):5488-5501.



COMPUTED TOMOGRAPHY PULMONARY ANGIOGRAPHY (CTPA)




COMPUTED TOMOGRAPHY PULMONARY ANGIOGRAPHY (CTPA)




COMPUTED TOMOGRAPHY PULMONARY ANGIOGRAPHY (CTPA)




Figure 1. Elicitation of Homans' sign.




Ilopela vOG0U
Xopnynnke auEécmc Nmapivn YoUnAon Loplakov Papovg ce
OepamevTiKn) 0061 LTOOOPIME KOl TOPAYYEAON KOV
QTTEIKOVIGTIKEC ECETAGELC Y10 T ALYYELD TOV KAT® AKPOV,
KaBmc kot CTPA.

To vepnyoypdenuo Triplex tov pAePov Tov KATO AKpOV
nrtav ueloloyko, evo N CTPA tov mvevpuovov nrav
Oetikn Yo TveLUOVIKT] ELPOAT) GTOV OPLETEPO TVEDLLOVOL.

O acBevng etonyOn oto vocokoueio e ocuyovobepameia
KOl avTITNKTIKY) Ogpameio (nmapivn younAov Loplokov
Bdpovc vrooopPimc Kol EVAPEN AVTITNKTIK®OV 0O TO GTOLO.
H nrapivn otekonn 2 nuEPEC apyoTtepa Kot 0 acOEVC
eENABe o€ KaAN YEVIKN KOTAGTOON (VITOYMPN O TNG
CUUTTOUOTOAOYIOG), LE 0ONYIEC VO GLVEYIGEL TO!
OVTITNKTIKA Yo, 6 unvec.
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