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=had baPiied Case report

mschﬁfmm'wﬁuLﬁaﬂqmﬁ'u‘luwaamﬁamﬂamLﬁﬂuwé'uuazn'ls‘lifm%aawqe
A15N1971U2B9% lanazlan: NSHANEILAZAISNUNIUITSUNTIH

TUNNT AU W1, . AREAIRASNTI9AN*
unange
Tiﬂ?{mﬁaﬂqm?ucluwaaﬂLﬁaﬂﬂaﬂLﬁﬂuwé’u (acute pulmonary embolism) Lﬂunwazgﬂgﬁuﬁwu
Tfies eiAnsaltszma 39-115 au detszanns 100,000 au dell FSanmadsdiagiatundevas
15-80 drllEsumsitadenassnuiuried nenihivauedihevdalneery 48 1 glhavn me
ndardaldas 5 Ju wuiimelaimeumilos sendnuludead uasiinnelangadu T85umarung
Fin aaeldfunsitansindu massive pulmonary embolism l#¥umssnmlasmardaduiden
ganilunasaiieaton (surgical pulmonary embolectomy) InefinsHin3eaealuioudilsaneina
anauns wasrda innzilidesduniusaalnd liswsooeamisaleamludonld sldld
Lﬂ%awqqmiﬁnmmmﬂaﬂuazﬁ'ﬂ%Lﬁim (veno—arterial extracorporeal membrane oxygenator;
VA-ECMO) flunan 5 Tu diheseadiauazannsonauthuld Woalumsueuwninmdmlulaaweiuna
iau 26 Yu luthgiiu msitsennzauidenganulunasaidentensifudeddiiiernsmanadn
Msanlsza mIaseemeiiansateuenaeanuihizdiuvesmsiialsa (pretest probability) 333
Funmsanadfiesenadea§iams dumssnmmnasgyu wenainnislisasasandoauazendu
Audeaudy mrmdamsioanidenlunasadealealulsaneiunadidanundeuiiunumlunsinm
MY fudamIseaTiauazansannsiianzumsndeunnmsldoazasanidon 01993200
msld VA-ECMO asiiansanldldiadouritenaarisa

maae: badwdeaganulurasadenteasunau mardadudonlurasaidentlen msld
nsoangatleauasinlamioy

* gunndsngns mhedagnssuinlitasnigen nquaudasmans laaneiuaanauns
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Surgical Pulmonary Embolectomy and ECMO Support

of Massive Pulmonary Embolism: A Case Report and Review of Literatures

Chanokporn Daowan M.D., Dip. Thai Board of Cardiovascular and Thoracic surgery*

Abstract

Acute pulmonary embolism is one of the life-threatening conditions in medical emergency.
The incidence varies from 39 to 115 cases per 100,000 population a year and the mortality rate
is seriously high (15-80%) unless the prompt diagnosis and treatment. This is a case report of
forty—eight years—old female patient with plump body, who underwent appendectomy, developed
shortness of breathing with desaturation on the fifth post-operative day and, eventually had
cardiac arrest. After successful cardiopulmonary resuscitation, massive pulmonary embolism
was diagnosed, and emergent surgical pulmonary embolectomy was performed with cardiopul-
monary bypass at Sakon Nakhon hospital. Right ventricular failure was intra—operatively detected,
and the patient was unable to wean from cardiopulmonary bypass. Veno-arterial extracorporeal
membrane oxygenator (VA-ECMO) was used for hemodynamic support in 5 consecutive days.
This patient survived and was discharged successfully after 26 days of hospitalization. At pres-
ent, to diagnose and give treatment for this condition, patient’s clinical character, symptoms,
history taking, physical examinations and laboratory investigations are critical for evaluating
this life-threatening condition. In addition to anticoagulants treatment, surgical pulmonary em-
bolectomy with VA-ECMO support is a life-saving treatment of choice in well-prepared cardiac

center to increase the survival rate and decrease complication from anticoagulants.

Keywords: Acute pulmonary embolism, Surgical pulmonary embolectomy, VA-ECMO im-

plementation

* Medical Physician (Professional Level), Cardiovascular and Thoracic Surgery Unit, Department

of Surgery, Sakon Nakhon Hospital
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UNin

lndudenganulunaenidenteniioundy
(acute pulmonary embolism) Lﬂuwﬁflumma
dagihlddhemelaveumilosiBsumau
Hunnzpniiunssuniliuasvasadoainuld
voufususumusesnnlsanduiierlhviaden
uazlsaviaeaidondney’ wulianiseilszuin
39-115 au e1U52%1n3 100,000 AU Hol)? HOAT
madsFingadaudiesas 15-80° flhodnlvaji
@eFiainnnmsiildsunisitensuaznisinen
Tl datunsaneiedeazdeniae1ns 01ms
WaRIN19natin TunsuITNIIAIIININY uaz
momamsinenlutigiu sshsiindannmsion
Fravoarthonguilld

snuiihy
51801u§15§naqm1mmnunamamwm
dihel¥ihdioyauaslss SamsFuiheunthiaeiiie
funsaidnu fihevdalneg 01g 48 T girau
hwiin 80 Alansu daugs 165 wuRwns Tlsn
Uszid Ao lawmmuriai 2 mlawena

v

v v v 1 Yo
LR80T g nazihateaduunds 145y
myItanuiu ruptured appendicitis 1#5uns
Fa e AL Ut wuidlu appendiceal abscess g
wuriuealugesriesdssunn 50 Jadans dasunnd
1#k1éa appendectomy uaz delayed primary
suture 13 viaaran Fihedanulddes doumds
viualaves WiEwas uwad ndsdaiun 7
[ =R v = |4 [
Aagunndaldnsouridadu suture wound
. A v Y Ao vy =
under local anesthesia toWvinnsugihenn
Woarda Hihelionmamelumiles mlooand?
< 1 a g .
U Areandaulaisild (oxygen saturation, Sa0,)
sz 59-62% anhaaludealaisiiimiinu
68 mg% 34 1@ W oxygen mask with bag uaz 50%
glucose 131193 50 Uadans 11UIU 2 dose NI
damuanimaludeataeiizly 20 wiideinld
WINY 539 mg% 9ld regular insulin 10 unit,

subcutaneous injection VRN T AR W
azanudulaita (blood pressure, BP) a1 fio
WNNU 77/66 mmHg, pulse rate (PR) 110 beat
per minute, Sa0, My 33% ﬁiﬂ]ﬂéuﬂizﬁu
nszehe sedumsiandmiGuanas 39ldldvore
mol viaslaviesnemelatszuna 10 Wi anFwas
Jiheldld dihelinneilaingadu (cardiac
arrest) ﬂéu"lﬂﬁ’lﬁﬂ% (EKG) 1flu pulseless
electrical activity (PEA) fihglasumsuinaiiila
N’lﬂﬂ@@lﬂ:%w (cardiopulmonary resuscitation,
CPR) muuwamadunat 18 wil Winsnauin
voam3 mateudenldes (return of spontaneous
circulation, ROSC) Udyaa¥w BP 165/116
mmHg, heart rate (HR) 152 beat per minute,
$a0, 90-93% lavldfusnnszdumaduvesioly
fio dopamine ANNWNTU 2 Fadn5u fo 1 aaans
Y@ 20 ce/hr, levophed ANuEiNgY 4 Jadan3y
¢i0 100 Uadans vina 10 ce/hr tazAndauaIda
wlsanenunadnauns dnuszmnamiladaluadain
Aiholdidumantadesgnimulianenagnauns
uwndilsziesnniduldhnisasaanenyi
qihodalisdnan ldviesnevels § glasgow coma
score (GCS) E,V.M, . pupils 4 mm, react to light
both eye, BP 104/65 mmHg, HR 137 beat per
minute, SaO2 91%, arterial blood gas; pH 7.236,
pO, 71, pCO, 40.8, HCO, 16.9, BE -10.5, SO,
91% amanaulnihifle 12-leads electrocardio-
gram (EKG) Wy sinus tachycardia, SngT3
pattern (mwﬁ 1) watenasdlon (chest X-ray)
WU both lung oligemia, right > left (m‘wﬁ' 2) uag
& transthoracic echocardiogram (TTE) Wy
right ventricle dilatation a4d Massive pulmonary
embolism 39&9 computed tomographic pulmo-
nary angiogram (CTPA) wu large filling defect
8 cm. crossing in both right and left main

pulmonary artery (mwi 3) unnddszanvies
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aniudldfinudasunndilanasnsieen 3a
PTPUNITHIAR surgical pulmonary embolectomy
under cardiopulmonary bypass (CPB) emergency
intra—op findings Wy right atrial enlargement,
right ventricle dilate fresh clot and organized
thrombus at bifurcation pulmonary trunk and
along right pulmonary artery and left pulmonary
artery around 15 cm. in length (mwﬁ 4) 18 on
CPB iiJa main pulmonary artery Lﬁ’e)!,mémaaﬂ
ponuazidula naskdaIEIINe 1810 wean off CPB
Tld i transesophageal echocardigram Wu
right ventricle dilate and impaired right
ventricular systolic function a@adulald veno—
arterial extracorporeal membrane oxygenator
(VA-ECMO) fmiluun masrdaieia gihe
Wrsnudefivedeingddasnssuiilouaz
n3290n Ftheleimauaziwasadil wasmunsnnen
1w VA-ECMO 1dluiudi 5 waznoaretromele
I8hui 16 nirda NNt 19 wdarda

o

Hihetuvusounsatiaui grade O anAIA 39

I&Snuorgsunndneszudszam 18vi1 mag-
netic resonance imaging (MRI) brain Wy acute
watershed infarction 910 low flow 331¥fe1 war-
farin o 9 lAA1 international normalized ratio
(INR) 85211719 2-3 12z 1n1gn WA UBAIN
fildUsnmngflmduasfasunmdiiiemanmeg
fiferdeana gynecologic and gastrointestinal
malignancy #in1303790181u 1130529 Pap
smear, transvaginal ultrasound, esophagogas-
troscope (EGD) uaz colonoscope Wu31 waun
UAzNINITINTIVAAMIN transthoracic echocardio-
gram Wa good left ventricular ejection fraction
(LVEF) 55—
function, no residual clot ﬁﬂaﬂ"lﬂ”ﬂé’nﬁmwé'q

60%, normal right ventricular

Midaluiuil 26 uasinsanliiuer warfarin
aaoa¥in wiewnaiadanuseiiios Tasnsnig
Aanudigahifenmiseuusafitvuadhan i
melaeumilos Anuduuazinaseglunaailng
ansnEuanIfaamuautaldlaghiionts

NN 1 ud@ad 12 leads—EKG 919N S1Q3T3 pattern (ﬁ deep S-wave lu lead I uazi Q-wave

waz T-wave inversion M lead I1I) Fufludnyazsimzlu Pulmonary embolism
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MNA 2 Chest X-ray uaaudeanaseidantios (lung oligemia) Iagd1avin > 41ade

i

MW 3 uEasdnEzANEennNMIIS Ny sdaouimeIasadenen (CTPA) Tu bifurcation of
pulmonary artery (PA) extend to right pulmonary artery (RPA) and left pulmonary
artery (LPA)

MNN 4 UEAIANEUAVAIANWUAILA bifurcation ¥99 pulmonary artery extend to RPA uaz LPA
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NINUMUITIUNITN (Review of literatures)

Tsnanidoagasuluvaoaideaoaidsundy
(acute pulmonary embolism, acute PE) oy
anzaniiunssuslauasvaeadenfindanms
iJeFinganniadosas 15-80° ddanmaiiia
figaihiAnnszunlnadeuTafiauazmananilasy
fMahanuialnd mmgdulvaiinaannisvga
apsvesamdeannraeaideamiiuligatuviaen
idoafilenstadsundu’ awnhliussdumuves
vilavosumdsgaiy Fuflumgnanmaiuiy
vouusudsamulurasaidenten (pulmonary
vascular resistance) 1M I¥ANNAU D¥DIAIUN
qaiu Hoerhladsunuesninauazinuialng
waziimaadew (shift) vearfanisirlaviead )
mavedheds wadandnmiudeaiiiiuiie
Yoaingimlaesandroanas 3avli cardiac
output anad dawalvidihelinnuauladinanas uaz
doFialuiiga a1 lld5umsitavouazmainm
GERNTN PN

WeNBa33INeN

Acute PE flunmsumsndouiliinninnsi
audenluvaoaidendmanlilgavasaideniilen

Tnsdulngiinauideaiivasamivinazuin
@3 Aunaiuianinesenna vy waz
ihanlumdgadansss nalnfivhiiiiedudond 3
11998 (Virchow’s triad)’ 1&un

1) M3 MadsuYadAANAY 1NAIINTIAINY
"lzj"lé'm?{au"lm (immobilization)

2) anuAalndvesdeaihlfieaudonld
418 (hypercoagulable state)

3) finluduideamiinnlnd viiedimssniy

LﬁﬂﬁﬂTiQﬂﬁguclu pulmonary artery vascu-
lature [RoUWdY wansznudeszuylradoulatia
M right ventricular (RV) afterload gﬁuaﬂ'n
53R157 i'NmEmé'Qmi vasoactive mediators 15U
thromboxane A, laz serotonin mld pulmonary
vasoconstriction 1y pulmonary vascular
resistance @awal#f RV dilatation 1A right ven-
tricular wall tension dawaliiia displacement
of inter ventricular septum luma ﬂ”'mci?’lmﬁwﬂ‘gu
ﬁ'f;ﬂﬁ]::'lﬂiumu Left ventricular (LV) diastolic
filling mld systemic cardiac output aaad (NN
i 5) SilldTumsshndiheasiianuduladia
iaa Fon wazdeFialufiqn'?

MNN 5 ud@Aa pathophysiology U84 acute PE daszuulvaioulatia

Acute PE

v

RV pressure overload

v

Decrease LV cardiac output

A
v P
Impaired LV filling Decrease
Interventricular > LV cardiac
dependence output
Systemic
RV ischemia |€¢———— .
hypotension
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1 d‘ oV d! I 1
wasoszuumsuaniasuie suiuwase
~ ~ A A A °
Weamannilaymuesszuulvadoulaiiniideam
liansolduanwlasufaeondnuld uazidealy
é’ d‘ v o d' <A =~ 1
neendenldanas dymuaninuife nnznies
29n%1U (hypoxemia) FUNAINNT Wadsuues
doauazmiuannasuinalidugany (ventilation-
perfusion mismatch) uazinadu@eaninalna
,& a 4 ‘?j . .
(shunt) cmmiﬁmﬂmnﬂmmeﬂﬂm intracardiac

ilavenaee®®®

18un msdlaves foramen ovale (PFO) 910 right
atrial pressure ﬁzﬁ'nﬁu WA PFO e i right
to left shunt sf'ifu 130 intrapulmonary causes 15U
mganunaeadeateavinaiin aunsovilife
pulmonary infarction #vzvil#ifa alveolar
hemorrhage, pleuritis a2 pleural effusion 1y

1]’]2’6

35190 1 13381F89U03an13109 Venous Thromboembolism (VTE)

o A o d
ﬂﬂﬂﬂ!ﬁﬂﬂﬂ’lﬂﬂﬁiﬂ‘wuﬁ

Ll

(hereditary factors)

v 4 dAa X @
ﬂ‘i]‘i]ﬂ!ﬁil\iﬂ!ﬂﬂ‘lluﬂ1ﬂﬁﬁ\‘l

(acquired factors)

NNLVIA antithrombin
NNV protein G
NNLVIA protein S
Factor V Leiden

Activated protein C resistance 3 factor V Leiden

Prothrombin gene mutation
Dysfibrinogenemia

NNEV1A plasminogen

Tifimanaeuln

91WN

TsaAueBa

m3sRutheReunau

mMarfaalig

MIARY

maRuludunas
fasssuazrdinasa

5 polycytemia vera
Antiphospholipid antibody syndrome
#1ANAULA

m3snilieesluumauny
msspenlvenaithia

ANBIU
msldmelurasaidendaiunals
1dqﬂﬂiniﬁ1ﬁa§iﬁa (immobiloization) H3iNen

mm‘u'aihuunﬁnﬁﬂmmmwémﬁaﬂqﬂﬁu
(classification of pulmonary embolism)’
1) High-risk (massive PE) wulszu
Sovay 20 v
- W:’ﬂwﬁﬁ sustained arterial hypoten-
sion (SBP < 90 mmHg) {luna1 > 15 min #50
s1iludeqld inotropic support iiisannan PE lag
Terfunnzau

— finmziivauenini cardiogenic shock
@5 aanizeantionas, lactic acidosis, HHU Y50
finnezmaidndnldsuulag
— fiamzanuduanaiaann (circular-
tory collapse) Huaa@ (syncope) ¥iolia cardiac
arrest
2) Intermediate-risk (submassive PE) Wu

Uszmnaifosaz 32 nuneda {he PE Alidl sus-
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tained hypotension (SBP > 90 mmHg) usiwu RV
dysfunction 130 pulmonary hypertension 310
A1391 transthoracic Echocardiography (TTE)
WIONWUIZAUVD brain natriuretic peptides (BNP)
gainund 90 pg/ml ¥30NLUIZAVVD N-terminal
pro-brain natriuretic peptide (NT-proBNP)
guAund1 500 pg/ml WIewuanuwe RBBB,
anteroseptal ST-segment elevation, depression,
or T wave invertion MnmsaTanauluiiily
HIOWL myocardial injury (32AU¥04 cardiac
troponin T 39 [ gufunaaind)

3) Low-risk (non-massive PE) wuld
Uszanadesas 48 anedafihen i hypotension
laisi RV dysfunction 130 pulmonary hypertension

. 2 ¥ 4, -
Lm’?d]liJWUﬂ'ﬁLWJJ‘UusllﬂﬂLgu"l"lfﬁﬂﬂﬂﬂfaﬂﬂ'ﬁllﬂ'ng

v A o Y <
ﬂﬁ'llllu'ﬂﬁ]cli]"lﬂiﬂﬂ'lﬂﬁlﬂ

M54y (Clinical presentation)

91713909 acute PE lag@iulvigjeinisnwy
vosiga ldund ermamiiesmelalidy Suuiu

3 a = = Y A a A A
UUIDN WNYUATHE HUTNUA NUATA maummﬂa
[ 2 a o a X LA
fluidon sxmameh liduinifavulaeiuiluune
%4 A 1 | £§l = b4 -
NN ﬁiacluﬂ'l\ﬁ']ilﬂ'ﬁlﬂﬂﬂ mﬂummluwazuaﬂma
Homsluvazeonuss o1msRurhenaduuuy

. A4 a
pleuritic chest pain 943tNA31N pulmonary
infarction @813 syncope Wuld lNtiey wu
dsznadesas 17 uailuomsdayndinanszny
agunaeszullradoulafiauazi RV dysfunc-

tion wazlugihene1msguusacninsnundeeInis
shock, sustained hypotension 130 cardiac arrest
‘1@9]’2,10,11
1 AQ Ql:‘
2IMIUAAIUAZATNTIVINMNHALNATTWD
v =~ -~
1éveslu acute PE fe tachypnea 3930341 A9
. ~ o A A 5
tachycardia fszavvesoanduluidoand
(hypoxemia) Hiviasaideaainnolily (elevated
. = % a A
jugular venous pressure) Waidsaloninin@ 3o
919alfiFee wheezing luvaenay vi3eu1eaia
o1 ldguidsansidoadvetoiuon (pleural
rub) 1¢ wazludihenasds PE arsasiagaiednd
= 1 A o g v v A v )
visoussuIN Fuiniudnladravtisnudovie
13 dwuhildnymzues deep vein thrombosis
aananoaaivayumtanglumaiu PE wn
2 ¥
AT
anuivzilunanaiin (Clinical proba-
bility)
ANHAULNNAATNNALNITATIINNNBAYUA
& v oA =2 ] [
nmsiesdunusventeauivzdulunisiu
acute PE Miflunvensuuazl¥nuedaunivarslu
Jag1iu fim Wells Scoring system'* Taguiagile
| 1 A . . =) .
panumungy Ao low, intermediate W30 high
probability Wseuiailugenguie PE likely uas
. = ] .
PE unlikely Falunslyd Wells scoring system
Uszidiu Tomanazwugile PE lungw low, inter-
mediate 1130 high probability ag’ﬁﬂizmm%@ﬂas
10, 30 waz 60 MNAIAY (A1519N 2)
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A13190 2 Wells scoring system @1v3un13lsziiiu PE

Wells scoring system ASHUY
anymzeIMIMInalin
213N ldny DVT 3
myitsesuq dlemailulldtosnin PE 3
Sanmaduvesils > 100 adaanit 1.5
Usz3alldinaouln vieiimsrdaluszes 4 dlanifirduun 1.5
seidmeilu PE vise DVT 1.5
Jomsledhuden 1
TsauzBa (Massnweg visenelu 6 idounounthil) 1

msuilananzuuy

AznuuIN > 6 lamainazilu PE g

AzUUUIY 2-6  lamanazilu PE 1hunaia

ASHUUITIV < 2

Tomanaziilu PE 1l

1195152921098 (Investigations)

1) MWaneiaanseen (chest x-ray) 1n
wuaNuAnlnd 1ensserawudn deleaung
Wnadilfnumasadean@eanas (regional
hypo-perfusion) W3y infiltration anyme
wedge shaped fiu3namoleaiidonin “hamp-
ton’s hump” luns@iniinsmeveaiiolon uaze1s
wudnuaeiaoudnasmnzuanyldlives wu lung
oligemia (Westermark sign) a2 prominence of
pulmonary artery 8819157014 M3eIATID chest
X-ray ﬁﬂixﬂiziﬂ%uﬂuﬂ1iLLﬂﬂawm@ﬁiu6”] aon )
VINAMSIHMIITNY PE?

2) saulvihriale (12 leads-EKG) Taodau
Wnnud mladusy viia sinus tachycardia
Slusnuazsumne udwuhives fidenin S1Q3T3
¥ deep S-wave Ty lead 1 uazi Q-wave g
T-wave inversion 11 lead I11) u’t)ﬂﬁnﬂ‘ﬁﬁ'ﬂmi]wu
i T-wave inversion U lead V1-V3 uag right
bundle branch block (RBBB)* I& #laueniiil
RV dysfunction

3) Echocardiography dnvasziinuldainns
v TTE Tagi 1lugihe PE Ao right ventricular

dilatation ifeanuniianuialaesaralinia
AUGY 11ALD1VEWY tricuspid regurgitation'
uad aNuTIIzmIzaiisanelunsItianey PE
diosnnenanunnzdandnly cardio-respiratory
disease au i Wils PE 1&muniu

4) P15ATIVILAUA IS IUNADALADALAY
(arterial blood gas, ABG) Wu1 #3zAU00nNFIU
Tuidoas (hypoxemia) Tanfuiiszauniueula
ponlwdludens (hypocapnia) wazlim alveo-
lar-arterial oxygen gradient N9 us919WyU ABG
Un@laludihe PE dszunafesas 20°

5) f1 biomarkers @9 finuiigaAalnd
1éun

5.1) A1 D—dimer U9UBNINNATEUIUMST
gangandeaiaiumelusienie dunannmsi
fibrin gndesaavlay plasmin 6161 D-dimer
UnAvzamunsadamiitianyg PE sonldld? uddn
geonvazilu PE 18 udedralsiamue D-dimer
Tisumemzasde PE winiu orawuiimgeldly
ftheTsnduq s ndwiiierline viedoasniay
Hudu
5.2) Trop-1 ¥i59 T uag pro-BNP 919
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mgaRaln@ld tawonhiimameveanduiiiorily
¥0381991uag RV overload? auaiay

6) Ventilation—perfusion scintigraphy

N13M333 ventilation—perfusion scintigra-
phy (V/Q scan) ﬂmaﬂdwﬁmiqﬂﬁgummwaamﬁaﬂ
Yoa uazmaves V/Q scan vzsreaiusenuuilu
Tomannuihazilu (probability) @1u15011A13
Ftansuenlsa PE eonl1d diwamsasiand ud
981315faN V/Q scan himunsadudurisousnlsa
PE son Wedhauida s1ufludeddmansinediadu
i

7) Computed tomographic pulmonary
angiography (CTPA)

N13M329938 multidetector CTPA 1iun1g
denfiafigaiiegauidenganululen innuhh
N331Ne0 PE So8az 83 uazAuilwie 3ouaz
96 Tagimmiziiloasfohiiaudoavinalugfiva
oarsousnauusdiudululon (subsegmental)
FIWNUNUHR a9 Nalauas RV/LV ratio
> 0.9 uaswy contrast reflux T IVC 16> %ad
¥04n1511 CTPA Ao awisovinldediasiabi
@Iz wiugh dasmsiansoifteselden
Ao Uszuniosaz 3-5°

133N

M35 acute PE utamssneieendu 3
5292 Al acute phase, maintenance phase uaz
long-term secondary prevention® Fail

Acute and maintenance phase

1) Hemodynamic ua¢ respiratory support

ludihe acute PE dulngjaziiniiznies
20nFau (hypoxemia) 1 Tudeslioondiau
Tagimwizludthe PE ifl 0,sat < 90% il
Tiganderadesimslaviesiomels mngiled
anududoamarslianaiieinSnamsla
NYUVDIADN (systemic cardiac output) NN
Tenszdunstiuaivesrdle (inotropic agents)

U dobutamine (2-20 mcg/kg/min), Norepi-
nephrine (0.2-1.0 mcg/kg/min) N"Mas@aoAA

2) Mechanical support

#1he massive PE ifi hemodynamic in-
stability ¥ioi] cardiac arrest fiva1emsAnki
wud nmisisanld VA-ECMO'™" Tugiheongu
high risk PE 92in8a5103500%30 Pasrija uaz
Az dvhmsdnunsld vA-ECMO Tudihe
massive PE WU retrospective review Tuil a..
2010-2017 310 society of thoracic surgeons
database laginguaduny 29 119 uaznguiihe
historical group 27 318 41 ;ﬁﬂ'sﬂaamﬂu 2 NQw
Ao ﬂtjiJ massive PE ﬁllhjﬁ end organ dysfunction
Llazﬂfju massive PE 930U end organ dysfunc-
tion ¥3® unclear neurological status I@ﬂﬂtjmtiﬂ
11 surgical embolectomy LLazﬂdMﬁa’aﬂd VA-
ECMO ua¢ intravenous anticoagulant uduseiiiu
Q3% thrombus resolution Wiold RV function
ndundvuniels dmuhdtufifinsanooame
VA-ECMO Llﬁiﬁlﬂﬁaﬁuﬁmﬁm’l surgical pulmo-
nary embolectomy HaMIANEINUI RTINITTON
G’T‘f%Mﬂa;mnu protocol approach group Wu31
gaiadeeaz 97 Mldsumsraa surgical embolec-
tomy 8n51MITEAFInlulsanerunaminuievasy
100 wazdnsiMsseadialu 1 1 wes protocol
group gaiadesaz 96 dati axfuld i mswinisan
1d VA-ECMO lunguithe high risk PE thaziiiy
Sanmaseadialudihonguilldunnau®o

3) Initial anticoagulant

11&;4:‘13’;8171' high or intermediate clinical
probability of PE fisen1s3taneiiuida 019
norsanld weight-adjusted low molecular
weight heparin (LMWH) 3 fondaparinux ¥3e
parenteral unfractionated heparin (UFH)? lag
Asled oy 5 7u au INR mnNIMIoWnY 2
Llﬁiﬁﬁﬁm’limﬂa‘ﬂmﬂu vitamin K antagonist
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wigsedafed lasdsuldszdu INR aglusng 2-3
91951y non—vitamin K antagonist oral
anticoagulant (NOAC) 1§ daninwamsiveiie
M3 apixaban Wuszeznan 7 Yu vise rivar-
oxaban funai 3 dlat Uszansmulumssnm
Tilddeglininmsli VKA sadraifier*
4) Reperfusion treatment

4.1 Systemic thrombolytic Lﬁaﬁﬁnmw

udriliideviwlumslilugile high risk PE

M13197 3 VINAILazIt Inazarsdudenly PE

findrsermsfenrieiinnuduidonad uasngu
1o intermediate-risk PE fiianuduidentnd
uAifion329 echocardiogram W3e CT/MRI Wi
Mmlaesunanla wazlianudeanusdenlivie
YN (RV strain) 338V pro-BNP uaz tro-
ponin gavu Fakwendeimahauvesilaes
dnianlnd dmsvenazarsduideniildsums
50309910 FDA 1 l#lunsinen PE Tuilagiiu 1dun

rt-PA, streptokines iag urokines (M5199 3)?

Fibrinolytoic agents

Fibrinolytic dose

Streptokines
Urokines

Alteplace (rt-PA)

250,000 IU iv bolus followed by 100,000 IU/hr infusion for 12-24 hr
4,400 IU/kg bolus followed by 4,400 1U/kg/hr for 12-24 hr

100 mg iv infusion over 2 hr

4.2 Percutaneous catheter directed
treatment fon15lda1eaIUNINVIVHUHIUNIG
femoral vein g pulmonary artery Tagl¥ mechan-
ical fragmentation ¥3® thrombus aspiration
aaaudeniioglu pulmonary artery toansna
mslderazarsduidenas Tuunamsdnundunis
ANV case series WU 9AT1NTUzAUAIN
d1i59lun1sld catheter-based embolectomy gafi
fovaz 872% wandalun1sAnu13douuy ran-
domised control trial (RCT) 84M55N¥IA87F
catheter—-based embolectomy Tuauld PE i
UssanSnmuazandanmadediavesdihe PE 1d
3avise I

4.3 Surgical pulmonary embolectomy
lungu acute PE Aonsridniidessidoinios
heart lung machine uazld cardiopulmonary
bypass (CPB) lnglaifaq arterial cross clamp ¥1aa
910 arterial tae venous cannulation uag total
bypass U&7 Aaz11n13i@la main PA iiieto1auiden
ﬁq@ﬁ'ﬁuﬁ PA pnW waziulla PA waz wean off

cPB aund@ deniamsdninlutlagiuuuzil
surgical embolectomy Gluw:ﬂm high risk PE i
9191) cardiac arrest WsoliRld wazludihoua
7191 intermediate-risk PE uaglin13finy sur-
gical embolectomy $IuAUMSlE VA-ECMO lu
Ny high-risk PE fimaiiuazhiil cardiac arrest
uazﬂ@:u intermediate-risk PE WUDA31N13500
Fialu 11 gededovaz 91-93'%

5) Vena cava filters

msld vena cava filters tiieileafunaiia
dudeniiovizvgaligatuiilen Fdetagves
Mald IVC filter Tuilagiiu Ao Wnugihe acute
PE #f) active bleeding wioiiorulunisldien
anticoagulant 3 llugtheduia PE ahluvas
M3 anticoagulant MIMATIUAAEA
mslderaidunuudinsiuazioreonmely 12
dant viselduuuans luuushlWls 1ve filter
Weflumssnuiindy systemic thrombolysis
%30 anticoagulant Glué"ﬂw PE 1n3g
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Long-term secondary prevention

mstlestunnzauidenluvasa@end (VTE
prophylaxis) lu@,’ﬂmﬁﬁmwm?}m WLAINITO
a@qﬁamﬁﬁmilﬁ@ symptomatic VTE 182 3571
Tumsileanu ldun

1) Mechanical modalities Wy graduated

compression stockings 130 intermittent pneu-
matic compression c’fiwamﬁnmﬂwaﬁﬂumaq
CRBIGREIN

2) Pharmacologic modalities Tagiarsan
szognalums i long—term prevention MNAIN
L?%ﬁwmﬂmﬁ@ VTE Glulﬁﬂamwiazﬂﬂ (mm‘ﬁ 4)

P v . 2
M3190 4 szeznanlunsii long-term secondary prevention

Conditions

Recommended treatment duration

First DVT or PE secondary to a transient (reversible) risk 3 months

factor (provoked event)

First idiopathic (unprovoked) DVT or PE
— at the end of the initial 3-month period
- in the absence of contraindication
— during long-term treatment

Recurrent DVT or PE or strong thrombophilia

DVT or PE secondary to cancer

at least 3 months

assess for long term treatment
long-term treatment

assess risk-benefit balance periodically
long-term treatment

long-term treatment, preferentially with
LMWH during the first 3-6 months, then
anticoagulate as the cancer is considered

active

Jnsaivazagiua
Arheneidudiasmeands oty 48 1
vhmin 80 Alan¥y daugs 165 wuRwas BMI
29.4 fifliudedlunmaiia PE fie 81 /midaldas
flsawennagury Daunalusuimiall viamdn
thauwamnlidesldinnadeulmviudm Fauih
M mﬂ‘ﬁ'ﬁﬂﬁ!ﬁ # venous thromboembolism (VTE)
1§ dannlssiduazminmaiamelusaiegls
WeARUFY WIRNTINHIANNzTIuYes PE
Tagl¥ wells scoring system wuidhld 2 4o Ae
Sammsiduvesiale > 100 asaAnd (1.5 azuuw)
naziitsz3alildindeulm (1.5 azuuw) andu
3 azuuy Feilenaiiazdu PE Yhunas ud
Tanegnnaguauidalildads PE uazlilddina
mavelfidmaiiandy Faludihenduiiiitede
Feafionvaziia PE wu 82y udwdadilild

indouln 01filsed DVT Insldnnuddia 1
Uszidlsnuze viielouaithia Widanszgn
vieiinizgniiniidesldgunsalliegiiavieidlen
p19douiszly dasdedessulinisitivnsuas
o Atheneiivaaindaldaa 5 u dihodiens
wmlavoumilos senduuludenanas Auduem
uaz cardiac arrest l&¥uMIHUYRFI0 nasdad
n3ndedilaweinaanauns imdvesnniduld
dwaaﬁmnﬁaqﬂﬁﬁaﬂmﬁnLﬁamzq ABG, Chest
X-ray, 12-leads EKG uazlév Bedside TTE
aafy massive PE 3aldda CTPA wuiiauidonga
fuiivaoaideatlon T&snmdasummdilauas
n3en Jhmsiidaeaudeniigadiuvaea
idenlonsanlaglfinienloariladion (CPB) nd
Wuoranidensonliauisn wean off CPB 14

(199910 severe impaired RV systolic function
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31¢1ld VA_ECMO 00011 widaa1nkIda 5 u

M1130000 VA-ECMO 16 tazoaaniesiovielald

luiuin 16 lu W:ﬂﬁt’l massive PE 113 cardiac arrest
A 1 1 o a‘ ~

v Anu HunuEuing end organ dysfunc-

tion uazhiuilalumsiufvesszumlszam mneg

]
=

Tulsawonnadiianumdonlumsld VA-ECMO i
wouniduld asiiasanld VA-ECMO fou 59w
AU intravenous anticoagulant udszidiuv
Mérawdeameliuas hemodynamic stability i
ansnnon VA-ECMO 1§ uivnauidendinaog
TWaiunmsmdaierdudenson Tunsdigarie
Hilnnzavesmefiudotarlumsiuganmsinm
§18 VA-ECMO wdaridaiudl 19 dihefiuuu
180UNTI-I19921 16v1 MRI brain wazinu
pgsunndlsaviasaideaduos thaziinnnidon b

19Na1591994

wosanedlimisane wenaniidaldmamaaui
W¥iRe VTE waz massive PE @i Taglajwy
NUANYUzNaITeved gynecologic taz GI malig-
1 1 < EZAl &I v .
nancy usedlsialudihensii wdae life
threatening massive PE 93N ischemic stroke
s lvion oral anticoagulant AROATIN
Tagagl lsnauideaganuluvasai@enton
= [ <) A o Al ~
Peuwau Juaumgmlidihomelavieumilos
pd1uRsuNAULazIdeEInldad195IAI5) ALY
=< K & 1 aa [
nmstindalsntlegaasanainisitansusnlialy
diheindrsermamiieslinauaive seaneli
aa o o A 1 = 1:4 Q'
u130309RY PE uasinm ldiumaed deaziivy
9931N13790330 AaonIuaanIzNNan 1Nl
qihonduilagld
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