OPOMBOEMBOAIKH
h\[0)20)>

KONXTANTINOX MAKPYAAKHX
KAQO/THX ITAN/MIOY AOHNQN

A" TIPOIMAIAEYTIKH ITAOGOAOI'TKH KAINIKH &
ATABHTOAOI'IKO KENTPO

AAIKO NOZOKOMEIO AGHNQN



IINEYMONIKH ®AEBIKH
OPOMBOEMBOAIKH
h\[0)208)>

KONXTANTINOX MAKPYAAKHX
KAQO/THX ITAN/MIOY AOHNQN

A" TIPOIMAIAEYTIKH ITAOGOAOI'TKH KAINIKH &
ATABHTOAOI'IKO KENTPO

AAIKO NOZOKOMEIO AGHNQN



IHHEPIXTATIKO

* Avopog S8 stav épyetor oto Tunua
Eneryovrov IIeprioTaTtiK®V TOL VOGOKOUELOV
AOY® OLOVIOLOG EVOPENS aeOuatog
OVOTTVOLUG KUl COAGOUS, GUVOOEVOUEVU
entong 0o o0&V OLUSLPLGTIKO GAY0S 6TO
apLoTENPO NUIB®PAKLO, OLUPKELOS ALYV
OPOV.

e O TOVOS TOV EUTOOLLE VO, OVUTVEDGEL KO
YIVOTOV LOYVPOTEPOS UE TNV ELGTVON



IHapovoea vococ: O acOevig etye eroayBel 610 vosokougio
PO EPOOUAO0S, HETAE OO TPOYALO OVGTUYNUA, OTTOV VTEGT
KaTaypo oto 0610 1oyto. Elye vroPin0et 10te o€ emetyovoa
YELPOVPYIKT OVATOEN KO AM®GT] TOV 0ECLOV UNPLOLOV 0GTOV
KOl RETA 00 PHEPIKES NUEPES EENAOE 0TTO TO VOGOKOUELD, GE
TOAD KOAN YEVIKN KATAGTAGT, LE 00NYLIES VO GUVEYLGEL TA
QPAPUROKE TOV YLO TOV OLuPp1)Tn Kol TNV VITEPTAG).

ATOUIKO OVOUVIIOTIKO: XOKYop®ONS otupfrtns Tomov 2 Ko
OPTNPLOKT] VTEPTACT 0T0 SETLOG.

Kinpovouiko avouvnotiko: Ilotépag pe 1otopiko
CUKYOPpO®ON otufTn TUTOL 2 Kol GTEPAVIALL VOGO.

Xov0eiec-Tpomog Comg: Kanmvietig 25 makéTa-£n.

AvooKOTNon cveTNUATOV: Elye oyetikd petopuevn
KIVI|ITIKOTNTO, AOY® TOV KOTAYNROTOS, KO TOVO 6T 0ES10.

UNPLoLe YOP.




AvTIKEWLEVIKNY eC€TOooT

AIl: 98/60 mmHg, cpvynog: 104/min, avamxvon:
20/min, Ogppokpooia: 37,4 °C.

Ke@oin ko TpaymAros: K.Q.

AVOTTVEVOTIKO: TPLLOVTES 6TN Pdon aproTepd.
Koapourd: TayvKapola, PUGLOAOYIKOL KOPOLUKOL
TOVOL, YMPLS QUGN NOTO.

Kowma: k..

AKPO: YOPIS OONUOTO 1| GAYOS, CPVEELS
aYYELOV K.Q., onueio Homan’s (-).



BuG1KES £pYOoTNPLOKES ECETACELS

I'eviKn 0lpaTOoS, 0VPLa, KPEUTLVIVY], TPUVOUULVIGES,
niektporvtes (Na, K, Ca): k.q.

Aépro aipotog:

pH: 7,47, PaCO,: 33 mmHg, Pa0O,: 68 mmHg, A-a DO,:
41 mmHg, Sa0,: 90% (0tav avénvee agpa, pe oropOwon
NG vroSuyovarpiag pe packa O, 100%).

Xpovog tpoOpouPivng (PT/INR) ko peprkng
Opoupomoractivnc (aPTT): k..

D-Dimers: avénuéva.

AkTvoypogio 0opoka: K.Q.

HKI': plefokoupikn tayvkapota, 0£E10S AS0VAS
QRS.



Zovoyn
AcOevng ne a@violo TAEVPLTIKOV TUTOV OWPUKIKO
TOVo
Tayvkapoia, TayvTVOLO
Ynovyovaipia (mov otopOovetor ne eEmyevn
xopynon O,)
Avénpuévn A-a DO,
Avénuéva D-Dimers
IIpocoatn opBomarowk) ensuPoon



OAEBIKH OPOMBOEMBOAIKH NOXOX




OPOMBOEMBOAIKH NO20O2

1. Ev Tw BaBel PAeBIKN
Opoupwon (EPO)

2. Nveupovikn EpBoAnN (MNME)



EDO

Swelling and

inflammation

below blockage



KIPXOI KATQ AKPQN




OZEIA E®O - METAOPOMBQTIKO XYNAPOMO




IINEYMONIKH EMBOAH

BEI0IOU / "5 UD BANS &



IINEYMONIKH EMBOAH




["1aT1i ONUIOUPVYEITAI
BpoufBoc oTic PAEBEC:



IIHEH TOY AIMATOX
TPIAAA TOY VIRCHOW

e XTA0N TOV ULNOTOS

 BAapPn Tov evooOnAitov Tov ayyeiov

e 2XUVOPOUQ VEPTNKTIKOTNTUS
(Opoupogriia)



IHAPAT' ONTEX KINAYNOY I'IA 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. Vv 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
| Y I D

v PLASMINOGEN
DEFICIENCY

v tPA DEFICIENCY

v PAI-1 EXCESS



		ΕΠΙΚΤΗΤΕΣ

		ΚΛΗΡΟΝΟΜΙΚΕΣ

		ΜΙΚΤΕΣ



		· AGE


· H/O THROMBOSIS


· POST-SURGERY


· IMMOBILIZATION


· PREGNANCY


· ORAL CONTRACEPTIVES


· MYELOPROLIFERATIVE SYNDROMES


· PNH


· CANCER


· NEPHROTIC SYNDROME


· ANTIPHOSPHOLIPID SYNDROME




		· ANTITHROMBIN DEFICIENCY


· PROTEIN C DEF.


· PROTEIN S DEF.


· FACTOR V LEIDEN (APC Resistance )


· PROTHROMBIN 20210A MUTATION


· DYSFIBRINOGENEMIA


· PLASMINOGEN DEFICIENCY


· tPA DEFICIENCY


· PAI-1 EXCESS




		· HYPERHOMOCYSTEINEMIA


· APC-RESISTANCE in the absence of Factor V Leiden









2ovn0n couttopoata Kol onuelo IHE

JVUTTTONOTO
e Avomvola 73%
e ITAevpitikog moVoC 66%
* B1yoc 37%
e Awudmtoon 13%
2nueio,
* Tayvmvolwn 70%
* PoOyyol 51%
* Toayvkapoia RIS
e 4° KapoloKOG TOVOG 24%

* A0Enon TvELUOVIKOD GTOLYEIOV
2°° KapO1oKOU TOVOL 23%
* Kvuklogopikn Katdppevon 8%



EPI' AYTHPIAKA EYPHMATA

* Yrnovyovoipio (mov otopOovetor ne eEmyevn
yopnynon O,) — AvarTveELGTIK GAKAAMGT —
VTOKOTTVLO (QUGLOAOYIKG aépra atpotoc o€ 18%
TOV TEPUTTOCENMV)

o AvENuévn KuyeMooTpLyoEok) otapopa O,
(AaDOQO,)
— AaDO, =P,0,- PO,
- = F1O,(Parm - Przo) — (P2 /0.8) - PO,
- =150 — (P, /0.8) - P,O,

o Avénuévo 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




YIIOEYT'ONAIMIA - YIIOEIA



Hypoxia vs. Hypoxemia

Etiologies of hypoxia include:

Hypoxemia

Anemia
Dyshemoglobinemia
Histotoxic hypoxia



The Arterial Blood Gas

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




The Arterial Blood Gas

Acid-Base

I_I_I—I

pH/P,CO,/ P,0,/ HCO, I O, saturation

| |_I—|—I

Ventilation

Oxygenation




Mechanism
of Delivery

Oxygen
Dissolved
in Blood

Oxygen Delivery

Percentage
of Total O,
Transport

Paoi

Means of Assessment

(Measured from ABG)

Oxygen
Bound to
Hemoglobin

S,0,

Saﬁz

(Measured from pulse ox.)

(Calculated from ABG)




The Alveolar-Arterial Gradient

Conducting
Airway

Alveolus

Pulmonary Capillary Bed

Mixed Venous Systemic Arterial
Blood Blood



The Alveolar Gas Equation

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




The Alveolar Gas Equation

Pr0; = 1s0mmHg ] - []

Respiratory
Quotient

Alveolar Gas Equation
(on room air at sea level)

P,O, = 150 — (P,CO,/0.8) = 150 — (40/0.8) = 100 mmHg




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)




What does the A-a gradient tell us
about the hypoxemic patient?

If the A-a gradient is normal, the cause of the hypoxemia
must be either:

— Hypoventilation (i.e. 1 P,CO,)
— Low P, (i.e. extreme elevation)

If the A-a gradient is elevated, the cause of the
hypoxemia must be either:

— V/Q Mismatch
— Shunt
— Impaired Diffusion



V/Q Matching




V/Q Matching




V/Q Matching

Pulmonary
Artery

N

Cco,



V/Q Matching

Pulmonary
Artery

Yy

210/0 02
100 mmHg




V/Q Matching

Pulmonary
Artery

T~Sco,

210/0 02
100 mmHg

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

— co,

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

\coz

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T co,

Pulmonary
Veins



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

g co,

Alveolar
Dead Space

Pulmonary
Veins



Pulmonary
Artery

— co,

V/Q Mismatch

(Pulmonary Embolism)

Alveolar
Dead Space



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

T co,

B

21 o/0 02
80 mmHg
Alveolar
Dead Space
Pulmonary
Veins

7

1O,
Sa0,: 88% - PaO,: 65 mmHg



V/Q Mismatch

(Pulmonary Embolism)  Hypoxemia symptoms:

estlessnes
Pulmonary nxiety
Artery achypnea
achycardia
T co,

B

21 o/0 02
80 mmHg
Alveolar
Dead Space
Pulmonary
Veins

7

1O,
Sa0,: 88% - PaO,: 65 mmHg



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary 100% O,
gty (700 mmHg)

T co,

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

Sa0,: 88% - PaO,: 65 mmHg



V/Q Mismatch

(Pulmonary Embolism)

Pulmonary
Artery

— co,

100% O,
(700 mmHg)

100% O,

650 mmHg : 100% O,

Alveolar
Dead Space 650 mmHg

Pulmonary

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



AaDOz — PAO; - PaOg

Ipota aspro alpoTos:

A¢pwo aiparog: pH: 7,47, PaCO,: 33 mmHg,
Pa0,: 68 mmHg, A-a DO,: 41 mmHg, Sa0,:
90% (on RA)

- AaDO, = 150 — (PCO,/0.8) - P,0,= 41

* Avapevopevny AaDO, = (Humkio/4) + 4 = (58/4)
+4=18,5

A¢pwo atpatog o€ 100% F,0O,:
pH: 7.47, PaCO,: 33, PaO,: 283, Sa02: 100%



Etiologies of Hypoxemia

Impaired Diffusion

Pulmonary
Fibrosis

Interstitial Lung
Disease

V/Q Mismatch

Pulmonary Edema
Pneumonia
COPD
ARDS/ALI

Pulmonary Embolism

Pleural Effusion
Pneumothorax
Pulmonary Hypertension

Pulmonary Contusion

Shunt
R = L intracardiac
shunt
Atelectasis
Mucus plugging
Pulmonary AVM

Diffuse Alveolar
Hemorrhage

Hepatopulmonary
Syndrome




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 @

embolism

Heart rate =100 @

Immobilization (=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

Low <2.0

Simplified clinical probability assessment {Modified Wells
criteria)*

PE likely =4.0

PE unlikely =4.0

Data from van Belle, A, et al. JAMA 200a; 295:172,

I LipToLate




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
1§

=171 total

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



Awayvoon Opoupogupoikng vosov

 HKI' (un gwowko — S,Q;T; pattern)
o Yrepnyoypaenuo QAEPOV KAT® AKPOV

o XmvONPoYPAPNIO GEPDCEMS-ULUATOCEMS
aveopuovoy (V/Q scan)

* CT-00paKkao pe TpOTOKOLO TVEVUOVIKNG
sufoing (CTPA)

* MRA (Magnetic Resonance Angiography)
Oopoka

* Echocardiography
o IIvevpovikn ayyeroypo@io



CT-based diagnostic strategy used in patients with
suspected pulmonary embolism

Determine if "PE
unlikely™ or "PE likely"

PE wnlikely

Y

D-dimer assay

|
=500 ng/mL

Y

PE excluded

=500 ng/mL

PE likely

Spiral CT pulmonary
angiogram [CT-PA)

MNegative Positive
PE excluded PE confirmed

Adapted from van Belle, A, et al. JAMA 2006; 295:172.

I UpToDate



Determine clinically if PE is
"High probabilicy”, "Moderate
probability”, or “Low
probability”

|
W/ scan
|

V(Q-based diagnostic strategy used in patients with
suspected pulmonary embolism

Mormal W/ scan
and any clinical

High probability
VD scan and high
clinical probability

Low probability
VIO scan and low
clinical probabilty

All other
combinations of
WSO scan results

and clinical

probability of PE
of PE
of PE probability of PE
PE excluded PE excluded PE confirmed Pulmonary
angiocgram or
serial lower

extremity venous
ultrasounds

| LipToDate



IINEYMONIKO EM®PAKTO (Hampton's hump

¢
s

E




S,Q,T; pattern

Q-wavesin lead Il e
I BEEE Inverted T-  SHERES
“.”_._ :- Iwavln Iail | a“; it e

ECG S1Q3T3 Classic Pattern

.......

.....



Normal ventilation, with multiple bilateral segmental perfusion defects in a patient
with post-hysterectomy pulmonary embolism

VENTILATION ‘ ‘ | Ji i:i

POST LPO L LAT
"y o~
PERFUSION o od -~

VENTILATION * ‘ , ’

ANT RPO R LAT

PERFUSION ‘ - .
| 3 ;‘













Figure |. Elicitation of Homans’ sign.




Ilopela vOGoU
Xopnynnke auEcmc Nmapivn YouUnAon noplokov Papovg oe
OepamevTiKn) 0061 LTOOOPIME KOl TOPAYYEAON KOV
QTTEIKOVIGTIKEC ECETAGELS Y10 T AYYELD TOV KAT® AKPOV,
Kabmg ko CTPA.

To vepnyoypdenua Triplex tov pAepov TV KATO AKPOV
nrav evcotoAoyiko, evo n CTPA tov mvevpuovov nrav
Oetikn yio Tvevpovikn eLPoAr) 6ToV aploTEPO TVEDLOVOL.

O acBevng etonyOn 6to vocokoueio e oSuyovobepameia
Ko avTImnKTikn Oepameio (nmopivn younAod Hoplokov
Bdpovc vtodopime Kot EVaPEN AVTITNKTIKOV 0O TO GTOU.
H nraptvn o1ekOmn 2 nUEPES apYOTEPQ KO O AGOEVNC
eENABe o€ KaAN YEVIKN KOTAGTOOT (VITOYDPNON TNC
GUUTTOUOTOAOYIOG), LLE 0ONYIEC VO GLVEYIGEL TO!
OVTITINKTIKA Yo, 6 unvec.



EYXAPIXTQ ITOAY
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