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Venous Thromboembolism
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meefihondelneeny 28 1§ fensart 26 dilad Tenmswilesven veuswlld o ananuand
N3¢ hypoxemia, EKG WU sinus tachycardia, Ultrasound doppler of both legs Wu deep vein thrombosis of
right common femoral vein. Echocardiography m39aWu right ventricular dilation wagi pulmonary hyper-
tension. 1Wn193%iadeiilu venous thromboembolism (deep vein thrombosis of right common femoral vein and
pulmonary embolism) nsin A% LMWH auflannsdensssd 36 &yl waenuthils heparin WnW 81113
B;]"ﬂ’JEIﬁ‘lél'um’m’l?ﬂﬂ’&ﬂﬂqﬁli"ﬂﬂ’)\iﬂ@'ﬂﬂﬁﬂ

ABSTRACT
‘ A 28-year-old woman with 26 weeks gestation presented with dyspnea, cough, orthopnea, right calf
swelling and hypoxemia. EKG showed sinus tachycardia. Ultrasound doppler of both legs revealed findings
of deep vein thrombosis of right common femoral vein. Echocardiography demonstrated right ventricular
dilation with pulmonary hypertension. The patient had been diagnosed of venous thromboembolism (deep
vein thrombosis of right common femoral vein and pulmonary embolism). LMWH was given until 36 weeks

gestation then heparin was given. The patient was improved after treatment and had a normal delivery.
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T = 36.4°C Pulse 120/min RR 30/min BP
110/80 mmHg

Heart : regular, no murmur

Lungs : clear

Abdomen : soft, not tender

: kidneys, liver ua spleen Aalls
Extremities : right calf swelling, Homan’s sign

positive

asmevenfiams

CBC : Hct 35.8% WBC 4,700 / cu.mm. N 80%
L18% M 2% platelet adequate

BS 138 mg% BUN 5 mg/dL Cr 0.6 mg/dL
Na* 139 mEg/L K* 3.5 mEg/L CI" 103 mEq/L HCOa'
19 mEg/L

D-Dimer 0.3, ANA = Negative, Anticardiolipin
antibody = Negative, C3 level = Normal

CXR 'lai‘lﬁdqmmL'f'immné'ﬂqal;hmﬁﬁ

EKG sinus tachycardia, rate 120/min

Arterial Blood Gas : room air pH 7.45 Po2

68 mmHg Pco, 32 mmHg HCO, 22 mEg/L O,Sat
83%

Echocardiography RV is dilated, good LV
contraction (EF 78%), No clot seen in PA, TR1+ TR PG
67 mmHg suggest Pulmonary HT

Ultrasound doppler of both legs : The right
common femoral vein(CFV) is fully filled with an;
echoic content and cannot be compressed. No color
flow within right CFV is demonstrated and absence
of phasicity of the right CFV is shown.

The left common femoral vein (CFV) is also
filled with anechoic content and can be partially
compressed. Color flow within left CFV is still
demonstrated and spontaneous phasic flow is
shown.

Impression-DVT of right common femoral
vein is shown.

- Suggestive of venous stasis of left common
femoral vein.

Diagnosis : venous thromboembolism (deep vein

thrombosis of right common femoral vein and pul- ‘

monary embolism)

Q’ﬂwﬁﬂﬁ‘lo’w’%’umsmviml‘snw'r?;‘mwmuf\a
P oh Lﬁlﬂﬁ@’limﬁﬂio“\ Ventilation-perfusion scan
uay Spiral computed tomography (CT) wsitileaann
Q’ﬂoﬂ;Tqﬂ5‘?ﬁmjw'\qiﬂwmumsﬁ°ﬁ"‘iﬁ%quu:ﬁ'flﬁ’m
¥y ewnniinasanianlunses Winnsitasy
vilu venous thromboembolism (deep vein throm-
bosis of right common femoral vein and pulmonary
embolism) n135nE ALK Fraxiparin Fafhy LMWH
0.4 cc aaudinldBavis n 12 Falus aufamsnengerf
36 fuani wAeuduli heparin wn filanenisi
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TMaInAsERYAsatNaanitf lsne e 13
wa Al warfarin fudsenausea AaRiunagiNE
nainnengilaninga Tiflanmmeuwmiien

ERYEL
fUAN170i289 venous thromboembolism i
AURATNY 1.6-1.8/1,000 AWl Taegiifinisalazgs
ﬁumumf dwsumgeRaanssd widngiiFnisaiay

"lu'qqmnﬁnTmaﬁm.Tﬁn*mﬁtﬁm%‘ﬂﬂaz 0.013-0.029°

uvimnwuis*ﬁﬁ'lumﬁqv?qmsﬁ@zvmﬁtﬁmﬁmqmmm
foufidrity i mseaeaneurvun visefinade
FAnvamnanluszazumnanen wininmaifateuda
\Raugalilgaiilandatueariniunsandedantls
uaznafilzatiifatugn imiléinedulunsdonsssings
daly seewlulszmalnanudesndsinalszing’
Win12z pulmonary embolism THATUUIANERTIA
wuatiane amiensinadelagldaintmendtindu
Tiwiveu Sennsvestsavansatirefimileusu pvT
ylfuwnedgnudnlafindniuainisaastsariu o
uwnuflaziily DVT uenaniinisnsaalfiénisifiade
snfhudasandansnmadusine Jefilondaulug
Tlksunesdenmaiiesanunndliasde  wamenil
v vigliAn1snizes venous thromboembolism u
Uszmalnesninfinasazilu

N1Y deep vein thrombosis (DVT) finazicu
Wufivaendanifuaniariew’ Tudtheffiaanis
WAMTEY DVT wudamnndrfessy 80 & DVT a9
popliteal vein n"smmuamtﬁﬂmﬁqﬁ@gqﬁu'lﬂ (proxi-
mal DVT)® fiheiiil DVT iamiziivaenidensiision
e (distal DVT) wudnszanoufesas 20 aziinisgn
FMuramaandensdaufieggeiullnmely 1 dilaf
winfiiaanis® Q’ﬂf:ﬂ‘?‘;tﬂumm: distal DVT sin'la
WiAAA19E pulmonary embolism(PE)® ¥atiaz 70
veafihe PE fiflaanianudnd DVT saudaelngiany

#i proximal vein’ agidlsfimamudntiasndnfanay 25
194¢i9e PE Ha1msuaneans DVT fln®

WEMEN1AT8 venous thromboembolism® '
sznavdineilads 3 Usznns

1. venous stasis wu’luuj’ﬂwﬁmjﬁ'uﬁmuq
viu diheminmisengsnssn dud anmzialany
(congestive heart failure), stroke u?"ami‘él”\!m‘?ﬁ

2. intimal injury wulslunsumsrasiavaan
LABAAAINAUAFNY 7| mm%ammmmum n1g
n"uﬁm‘lunjuazn'\schﬁ’mmzqn'[mﬂmw'wmifnéams
Wianudearinnuazdn T

3. hypercoagulability 1% n19% primary poly-
cythemia, protein C deficiency, protein S deficiency
Wlusiu

mmma:mmﬂmmwmi{ﬂwﬁLflu deep vein
thrombosis qzﬁmmsﬂomﬁﬂm (calf pain), 21n19NA
Lﬁu#ﬂm (calf tenderness), @1N1TLINUBIUAY (swel-
ling of the calffy m32aWU Homan’s sign (lun1smaa
TneWigLhenszandediny fgjileRionmatnidion
dasuanaielinauan) dwiueinisuazainisudns
293¢ilael pulmonary embolism arfiamaeuwiies
flinsrwanmg Wuuden ledluden wela
Waladuga Aoudswr wihdaduan sousied
sandauliudensn Tumeiiily massive pulmonary
embolism a¥lin19z cardiogenic shock 1§ 8 1nsuay
amsuanaman AT gnnsitaduiai
laiaunsnsnduvitetiudunnsitiads DVT 1Hatng
uviuay’’

flhefiaeduily DvT masldsumsdieds
dudhlas Fnsasroaeviihifvegluilogii 1dus

- Venography ﬁﬂl,fluu?ﬁ‘ﬁmgﬂu (gold stan-
dard) uwazfeluntsnsafivasmioaanidenanfily
ALt AIgaluNMTATadtn19z DVT Aawud
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- Venous ultrasound Lun1sAsaauLL
noninvasive Lﬁ’m;] compressibility VBIVIARALRBAA
Flausl common femoral vein adNNAUledIULAEUR
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popliteal vein~ IatanAandnniszadAauIdeaiun
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dnnzgeludilon proximal DVT #fleanns (Fasay
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95 uar 96 mwaw) lutlaqiivAsfisnldidunts
Asaatinauenlunisitaguntey DVT luileendl
|aw1e distal DVT wudnplaraan1snsaalagdal
o 5 & ) |
"l"ﬁl"l(ﬂi“’ﬂ’\ﬂﬁ"ﬂﬂﬂ" 73) Lummm\ifm’lwm'umcjﬂw
distal DVT flaz ummmmummuamm@mmmn'ﬂu
Wnaziiansludianiusnudeliannis Asuusinldim
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nsmadianaielu 1 dlaisiann

- Duplex ultrasound \{un1smsafisanLan
real-time B-mode ultrasound A& Doppler Lﬁ@q
Anpuznisivareadandondon adrelsfinulu

o o 1 s aa o A ] .
tlaqriudalifinoeinisiiadanuiueu  (validated
diagnostic criteria) guFunnsld Doppler lunns
Aadtnnny DVT adlsfnulugiaenfiannisuans
289 DVT wudnnsld color-duplex ultrasound a4
wnanlvizarusuwclunnatiadaning DVT

15,16
anndundannsld compression ultrasound

- Impedance plethysmography iflunns
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¥ electrode Maaguasdusadn Awlauas
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m39afinel venous ultrasound aaunfauldiesaslu
laqiiu
125) fibrinogen leg scan ({un1AsanI

Wainnaelinisairaduidenlaald fibrinogen 1w
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FaRamN  (Hasannisaalagdainlanizd iy
distal DVT uazsiasldinamaiedundtaziuaniamma

X ey =t 4 2 a
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HdwdtaiunsWiden achidunfeslutiaqiu’

- Magnetic resonance imaging (MRI) n1¢
W MRI lumsiliaduniay DVT JnvsAnwanudnig

a -1 actal ° 9 ]
asalaeAaiihidanluaclanadninzge ' ednsls
< ad‘:‘d 2 o ] o Y
finunisaaalaedsidsnaunsdadaliuusin ild

MRI unisasaiiansaiasedudusuusn

i"rm%'mfﬂ’mﬁm&'mﬂu pulmonary embolism
fAEmsnnuitesneduamz PE fmdueglutlegiu
lun

- Electrocardiography (EKG)> c:{ﬂ';ﬂ'?iﬁ
pulmonary embolism EKG A10170RA79ANL sinus
tachycardia, S1Q3T3 pattern, right bundle branch

block, P-pulmonale, right axis deviation

- Arterial blood gas analysis A39aWU .

] d

siueandiauluidenuasanafludeisiteniay
pulmonary embolism ufilaedengasislifiilom
Reafulsaansnnian
- D-Dimer n13msgam D-dimer daiflu
degradation product 484 cross-linked fibrin f31An
unsuarlidnnng ngenaisdulunnazay iy ae
NEINTEAR NeudUARARan trauma TTANZITY LAY
ngindelunssuaiden Wudy iy
wiaude wnndntiugunisatiage pulmonary em-

. 21,22
bolism

A R 2
- Ventilation-perfusion scan (V/Q scan)23 4

\{A530a48 pulmonary embolism fidnATy ustleymn
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fina n9ld v/Q scan anansoatiadelaludilosdau
vaswiniu Taslawiznguitldng vQ Und (normal)
uaznguisianadulilifgs (high probability) dau
1 ¥ 1 1 4 1 aa o 13 ]
nnjresdianazetlunguinlisunsnitiadelfuivan
174

(nondiagnostic) lugtlnanguilinazsiasardanismaaa
9a DVT f1ndoe Tedmsaawufianunsalinisinm
I ian

- Echocardiography fuoafifl pulmonary

. 1 e a aa o 173 v
embolism 2uIA MR IN@aTInaNElad9w18N
wan nemgaanuiialadnewanis waladheaandusaly
Avzalivineu anaaliuayunnsitiade pulmonary
embolism & (An319# 1)°

- Pulmonary angiogram Aniiluussvingnu
(gold standard) lunnsitiadalsaniaasuuasilelu

N53tady AAWUR intraluminal filling defect 1 pul-

monary artery widadedalunisnsaadl invasive
FevarAuANdIuinylun1gin  wazealianiag
unsndauls®

- Spiral (helical) computed tomography
(CT) 323K sensitivity WA specificity gandnfesas
95 lnsanzluandeniieglududenuasinglu

‘ﬂﬂm‘lu?zﬁu main lobar uazluszAlU segmental wsl

sensitivity 184 CT  azamasdinfl emboli luszau

subsegmental iaqiuuusihldifluntsasaaiile
Aliadeluglae fided® pulmonary embolism”®

- Magnetic resonance imaging (MRI)> %
sensitivity 58182 73 WaY specificity ¥aaiaz 95-100 lu
NN391adel lobar WAy segmental PE usinsutlanatia

¥
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1. mslyen anticoagulant

utlaqtiuazEuifinisinmdan unfractionated
heparin (UFH) (fuaan 5-10 dusauiu oral anti-
coagulant \unatatinetias 3-6 1Aau N3l unfrac-
tionated heparin (UFH) #a4l3%l§ therapeutic range
AaliAT APTT atjszwing 1525 wihaesdn control
vizaliszAuae heparin agjszning 0.2-0.4 Uma. tn
1438n13m394 protamine titration viFangjsz1ing 0.3-0.6
anti-factor Xa Uaia® luilaqiiufinnsnsiiuandn
514 low molecular weight heparin (LMWH) 884
Yorlfnaruazilaandudiedeuiunisld unfractio-
nated heparin (UFH) '1ums§n‘1:r'1c§1.'hﬂ°7';ﬁnwz vTE?

nsfnnlaeld UFH visea LMWH maslviunu
ativetien 5 Fu Taedl 2 maAneAnBeudeunns by

heparin WU 45 Jwdauiy 910 uwudualdunn

M 1 Echocardiographic Signs of Pulmonary Embolism

- Right ventricular dilation

- Tricuspid valve regurgitation

- Pulmonary artery dilatation

- Direct visualization of thrombus (rare)

- Right ventricular hypokinesis (with sparing of the apex)

- Abnormal interventricular septal motion

- Lack of decreased inspiratory collapse of inferior vena cava
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Fra®® TamazBy wartarin el 24 dalands
Fu heparin aunsziiadn INR a1nndn 20 Andei
2 fudalaztn@azlinoan 45 3 atindlafnnalugioe
17';37‘1 extensive iliofemoral thrombosis 78 massive
PE analdselamiannnsli heparin wuTY Ay
anpres warfarin AENWENsANE luTaqiiuuLsin
W4 5 Rednfuunuiiadld 10 faanin® msRlild
loading dose 10 adnfu wudazaANIRnNILiR
anticoagulation 3nRull Tnelivin 1A uadqlu
msflasinIWl&An INR 2.0 uananiinnsiEu warfarin
TuruaAndmanANsinnsisTiuTe protein
C azpnaeunnlugnsusndeenasiniingl hypercoagu-
lable state FansnldniemdanisGulinnsinedae
heparin wda1Ludaslif long-term oral anticoagulant
faatlasiun1sifin recurrent VTE
dwuszaznafiagl warfarin asauiLERmM
\@eraansfiian1ng recurrent VTE waznnaviden
sandrelugthauiazau ugihefiin symptomatic
calf DVT nnemdanistinsimvidaniaidutlae aqslésu
sy 6 dlaie 3 Wew luanziigienid
proximal DVT masléifunsineunu 3 1heu vida au
nsvalladoiduonell  wazgilnaransngniduls
ﬂnﬁ‘[ﬂﬂqizﬂmmﬁu'\umq%

UFH usz LMWH ‘Litihusnasanunsaldlalu
wiaiapssd™® Lipasld wartarin iilasainanansa
tinusnlfuaziniia fetal malformations (fi11lu
snausnaeanasensssd i lAsAmRRLNAin
sruplizamaannany  uasiiingna@acaeeniay
Baneanlu fetus lulasunad 3 1eannsdensss®
naz VTE hundlesenssiaspasidfunissneio
UFH mavaasdassiiiuingn 5 Sususeenisas
UFH il Ramisduas 2 afsluanafiiiemetiazin
A1 mid-interval APTT 2gjs19n9 1.5-2.5 Win184A"
control’” viseanaldiflu LMWH deidenedauaiuaz

afdlAuariuualiindaniaifinn1ae  heparin-induced
osteoporosis ATAINGN NANAIAAAADIAIEHN warfarin
1Huaznem heparin WaA" INR BEsendng 2.0-3.0 Tag
mldunziin i warfarin siedn 4-6 dUaf viTeau
tld ¥ ¥ . 1 ¥
nizmqﬂoﬂ'lm anticoagulant (luatatineeauy 3
v
wiaw warfarin ldueanniainunaslanadiadiniu
man®
v A A .

2. Mildtazaeduaen (thrombolytic agent)

fdmieTludiloe massive PE 713 syncope,
hypotension, severe hypoxemia viraiannI189 right
heart failure uananiigiatanansanldliugiae sub-

. 39,40 a a o

massive PE>" ffpnutinLnFreslsaialaviiailan
agnew uazludiloefi extensive iliofemoral throm-
bosis (plegmasia cerulea dolens) ynmendlanig
\@ENsiaN19zIRaneandenn

Sagusrasdaaanisliunasarsdnidanlugilas
PRy G d o gy ' ' a a
AN PE fAinanlifinnstesdansatinemniinesdn
denfillgafivaendanmaedtlen vilinnslvadau

A X { - -

sasidanlinlennau uaziaudlaanufiadnilunng
191U94 right ventricle

PATRNENaTANtANIAan lun1Ti NN PE

pud }
Zo
=De

- 814 streptokinase (SK) 1% 250,000 1U
NaRAREAANIUNAT 30 WA mINdae 100,000 U
siadala infusion hanan 24 dalug

- 8114 urokinase (UK) 9 4,400 IU/kg v
naanaanni lwaan 30 U mNF 2,200 1U/Kg #ia
#alu infusion Whnan 12 dalug

- 814 tissue-plasminogen activator (t-PA)
% 100 1. Manaanrennliann 2 9ol

gwfunisinsnnay DVT Tneld SK vi3a UK
IWdnnaendangadnedu wildenumdude 4872
Falug

iHlasannenazaeanideanaaneingnann
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ukavinifnasnszdu fibrinolysis Wasneneustlilu
it mslednlfineenidensiaalenvie
N0ALRAAAN199T1TAEATINIG catheter laiwugnd
dselamiunndanisliiannig systemic luudaaanisy
il ytic state iamvielsi e1adansaag thrombin
time ¥ia APTT 24 daluandclitn &1An thrombin
time vi3e APTT smandndAmninAiseust 10 Sundidulyl
1drfinenszdunsyuaunis fibrinolysis lugnenae
Lidflusiasdadannsaniaieefifinsgn lunsdl
ﬁﬁ”_m tPA ‘hisnflusiasdafenmsaanieiasfiinns
nﬁ’wmﬁuqm'lﬁ’mazmm‘iutﬁﬂm #1130 heparin
nMavaen@endmedied thrombin time 138 APTT
tiatndn 2 winaasdLng®

3. Vena-caval filter

uuztih linasaunld vena-caval filter tawnzlu

Y 1 4;
MeRfidatdlunsldae2®

guloefdl proximal DVT
Wi PE Seildierinalunnslden anticoagulant L
° o o o o & oo g d a
ndsiinnazidenaandonmoevsaiidnsudeeiiaziin

g o -
nazidaneangs wanarniienafiansonldludilai
4t anticoagulant atinaligsinane lugiaaiiia

.
N1z PE %14 therapeutic dose 124 anticoagulants

. Lm"'lugﬂ'm chronic large-vessel thromboembolic

pulmonary hypertension @< laigunsanusianisiia
emboli 4730 eealafaamudnnasld vena-caval
filter anAANARTURLNAANTAA recurrent VTE I&
Y v 1
sariugulaen lifidavalunislden anticoagulant uda
= o 6w . C oy 44
a3m29(3u1WieN anticoagulant $ausae

4. Surgical thrombectomy %39 embolec-
tomy

1 e ' d‘ ] aa Yoy e‘ a

Lflumemmfium'a‘n'wmmgﬂ'wwmm mas-
. . S 4547
sive pulmonary embolism NNBINTIULN LU
cardiogenic shock, circulatory collapse War f39]
pulmonary angiography wuﬁmaﬂm‘nmmhrgqmﬁu

o a a %
naanlaaALAlen viza luMendsauANdNmaaIN

nsindnsenazasduden atslsfianuginnisal
nadedinannisindnseudiege (Fauar 28-38)
ﬁl ¥ dl a
Wasannauguuneeslsa  Taaanzgiloaiiiia
cardiac arrest riaufial@Funseindn azwudnsmne
getie¥enny 64-75
guanseinnlsaneruasaainisvaumilas
dwansuia sedueandiauluidenunsin N1IRgIa
aaulnHwiala wu sinus tachycardia, echocardiogra-
phy wuvialadneeanls wazmusulunaesidenuns
4 L U U .
Tulenge Feariuayudndileail pulmonary embolism
¥
wananillénn Ultrasound doppler of both legs Wu
4
DVT of right common femoral vein AIIUAIAADY
venous thromboembolism wnga wlidnazlailasy
NNTATA ventilation-perfusion scan L&y spiral CT
d' ¥ :’/ 'y ] 1] o
Wesangilaesvassiarinad@asaninluassd ns
fnwludilossneil 160 Fraxiparin daiflu LMWH
0.4 cc AndlsRamls 9n 12 dalus autanssansssd
36 dawi wWaewmdulyd heparin unu gilasannsn
raanymratialaaniauaslAlY warfarin futlssnu
i Aamunisinevdsaaen grlhendn Tilenis
vauwmilas

asl

N19% venous thromboembolism Autlsznaufag
pulmonary embolism(PE) was deep vein thrombosis

4
(OvT) duilunmrgnidunenganssn vinldinasidin
ventilation-perfusion mismatch, right ventricular
outflow tract obstruction (RVOT), {n13anas109
cardiac output, cor pulmonale Aa8AAY cardiogenic
shock Tuiduarwmanismefididny nisitaduineg
o y vy Ay 4 o
Fuandasedulugiloenundoavauwmiion, An1ny

. Y a X o oo

hypoxemia MeATIARUALRIAEAUTLAAANNANNID
aaelaanenunausiazuisinaunsodensa ldunnties
Wenwla waznisinmeawneiauiudssaunisniues
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