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RE#2sE © A2 ZE (Pulmonary embolism)
Virchow K=& (Virchow’s triad)

B R4 AIFTHER (Clinical pre-test probability)

M#2;3 #2745 (Thrombolytic therapy)
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I A2 w] 43 K B Ik I #2 (arterial thrombus) Eil
AIIL42 (venous thrombus) » ERIFRAIELS 1
SR/~ REAEEE 1~ BB IR A B AL
IMER + EAM e [F)E RSAE IR el A 1T v B 1R 32 5 1Y
EhiREE B oo HE AR M PRI IR » F2
S E R PH BRI GR &) » R IEE PT RE S S0 M ik
IMBGAEZE o FHAIH » SRR AR AT RS 2 Rkl
IMER ~ KEAEER 1 D &I/ » B B I
TR 1AM ST - TCHAAER MEGFIR - fFIKI0L
e B BERI R AR E - BB HRIiirhE
M RE T (embolus)
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R {6 1ML A% 2 B B A )+ m] P 7R B B
& 32 Rudolph Virchow & H} Y Virchow X, = &
fi: (Virchow’s triad) 28 fig F o [th R 3 i ol |2
MR BHy =8 EZER R Ry S N L5
== (vascular endothelial injury) ~ [l i Y o %
(alterations in blood flow) - 43, F ML #& # B4 5 &L
it (stasis or turbulent blood flow) ~ DL Rz et M4
(hypercoagulability) » Horp DUMUE A 2 45 & B 52
A -
(—)MEARIEE (Vascular endothelial injury)

I A B 45 55 S B IR I A T2 B B s 228 0
B o fEIEH MR R - a0 b=
EEIIRIEER - R/ IMRA B &G - i EiE vk
%e I [X] 1 (activated coagulation factors) [ [l Jiit
e o A SR AERIMBISR - EIME RN K
B AEHGR - H AT MSMNEE (extracellular
matrix, ECM) @255 2K - 5 [RE I/ MR EIRGHT B
1EAL TP AR EE AR Y von Willebrand FGA]¥
(von Willebrand factor, vWF) Rl R 7 N B R
FITIMIL /IS 52 e e 2 1 Tba 2K BT A RGBT G ©
g ML R LU AR -
(=) MiRAYeHEE (Alterations in blood flow)

I3 7 B 2 (e R R AR M AR A B R (R 3R 7 -
G i 9 3 B - P GE I B 1% (anticoagulant
pathway) HYRLENFIA K7 2 H'E C 3223 (endothelial

cell protein C receptor, EPCR) fz &¢ Il ¥ 34 Hi
F (thrombomodulin) 55 A JZ #f g 2 1 & 7 B
B e RIL o H IR A IS TR PG BRI -
FEPS PR Rz b e 2 B A Iy T R K s g o+ 47
GEMLE BRI - A - B IR R T
RERACKIME NHIR R - GBI PTEEM{FEH
iR - EMEE AR AR FTREME -
(=) &% (Hypercoagulability)
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()21 o SEEMRER G - DI ALK T (Factor
V) A1 If1L ¥ J57 (prothrombin) A [X] 7€ 8 i Ty 5
5L BEH C ~ F A SHIHLEELEF (antithrombin) i
Z R, SRIMIFFEEE 8 - PRt o8 A+
eI G Zes - B CRIPIEIMNERERZ 5 | 2 iF
AIiA% ZE SRR SR FERRR I BE i 141 » S KR
RIANEHABAR ~ SME TS - P8 BRI
A~ B ARk gE ~ R R RS - KEth
B ATV B B BE IR RE -

b 3t Fir $2 /Y Virchow’s triad 7 [ #2 T2 ik =
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Leiden, FVL)
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Zetgh (Antiphospholipid
(5,10-methylenetetrahydrofolate antibodies syndrome)
reductase C677T)

FEF CHZ (Protein C deficiency) ++ HE{4%: g
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PUBEIMEFRZ. (Antithrombin 5 P 1 Bl e 2 4

deficiency) B EWSEH AL
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disease)
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- 1Rz K] #ft (sudden-onset dyspnea) [ & i » {H tH,
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JK (syncope) » #x 1% i Z2 3 L Bk 45 1F (cardiac
arrest) o
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KR BRIMEREERRSTD R/

Wells score

Revised Geneva score

aFfhEH gy aFfhEH o
DBEHEEE > 100 (K /53) L5 DEEEER = 95 (K/51) 5
IZIf 1 DB 75-94 (K /43) 3
ESE e SR e 3 IZIf 2
PRTS R ZE / ik 25 5 L5 B IS4 3
ATPYER RS Tl 8 = R 2L EAE) L5 IR IR e  EEL T ISk 4
MR GEZE 7N E H P 8 521657) 1 AT > 65 5% 1
HEER A R RERZ T 3 PRES R IRREZE / ik 28 5 3
ATPYER BT /1252 Tl 2
RGP R 2
AlfeehiiteE >4 ATREENTifREE >5
A ATRE TR T =4 A ATRE TR ZE =5

AR ERIG R EEERT TR

EBERT FREE o R T IRTHERIR IR IR
(ERIME - AR R R Ry "FHE AT
87 F “EA R REZ MR ZE” FEH2H (two-level
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HE IR QI THEE » 21935FHX
I McGinn A1 White £ H FHI DL it i #2 2 75 [ 2
Z 2 i CMEE (acute cor pulmonale) 140, 5 [ 2%
B2 o SERERF IR S1Q3TI AU AE » & W 3R EE By fili
RENRREZE - FE L HAERKKAEH
25% I A RS B lifi A% ZE AR AR L R ] E R B
S1Q3T3MYBE >4 o ifi K ZEJ7% BRI 5 L Lo 7R
B ST M (sinus tachycardia) » Ho(h3R
A5 100-125 2%/ 53 » 415 8% 3 2138 AR B G O
SEPHFESIKIME - ADLRATEEE R 2 - thig
RATAE] 10% B fifiAe 2805 HE 2 LU0 5 BHE) (atrial
fibrillation) 2F1 % o SA4h » K450 223855 (strain)
15 B R T AN 58 A B 5E A A R (RS RH A (right
bundle branch block, RBBB) HI| a] £F — 86 K Fr &
4 fifli #2 2€ (massive acute pulmonary embolism)jE
R LB T B 3R 20 o STHEEY/ M NIt 2% A
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272930 s — il 1 K 3 i 2R R T i I A D R
77 » BEE - O IR EFL (patent foramen
ovale) BB FERIE (atrial septal defect) A 2
Ly 0 5B HLF2 7 (paradoxical embolism) 5 55—
Ryt 28 Fir Ay A5 L =B 55 BRI 4 » B35
ZK W i 2B _E T (catecholamine surge) » 35 i it
ARBIESE B (coronary spasm)

fifi Fe ZE 000 R e SR L - R E R 2R
(massive embolism) &, X g E 2 € (submassive
embolism) (14§75 K rf i 25 5 0 T o LK i T
SMABRRME - ERE—E0REE LERE
FERTEIEY o 8RO EEIER i
AL WA & DU 2 ORI 280 B —F2 B T
H oo @B - B e hsflRE RAE TR B
FHENAT - SRR LOEEEEHG
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1t » MBI R T4 L= DI RE 52 5 E Lok o
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» FbiEEAYRDER X SRR

ERIFER i 28 & /F & 8% (International Coopera-
tive Pulmonary Embolism Registry, [COPER) 7F
— RIEUEEIRIFSE 45 - AT Bk v] #I3E
Ml Xt B lilite 22 B rh 5T 25% Hoffiy
HXOERI TR IH - 105 A B BRI Ry
DBERIEKR (27%) ~ DIlERE 7K (23%) ~ B NE L
TH(20%) ~ fiti Bl IR 4% A (19%) DLRe i 53 7 (18%)
S o HESRABAEIER X O AR 2 B L B S LA i
REMEZFERAGZH - MRiEERES LA
ELRF SR [KIh - Bl X O AR A S B0 A B
EREMCR 2 B B JERR T R ZEAY AR - (HE ]
SR8 JEL At 5 XT3 [ 14 s A P B PR EE AT b g -
THE— B B A f B PSR AR -

A~ Bt EAVRENRAE

AGETTRARZENR2ET - H I AAES R R
MBS EREE STRE - 5 B ARS8
i JBE /] 7Y 90mmHg B I BE 5 40mmHg DL | # 1
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Wells score fl{1revised Geneva score SEAd it 2214
ATREME o A EPor R RN FTRE 2 iR 2E » HIlE
17 D- IS (D-dimer) fgll o AR iRRZE 25
PRERER MR ZE 5 [#E & GF 3 HE » 171 D-dimer 2
MEE R EY) - S e AR ZERFEHTT 2
fig » [AIREIM H D-dimer T & AT Ry — JHFE AR -
B D-dimer ¥ 7 1F 4 {5 81 A1 (< 500 pg/L)* » HlI
Al GEPRA LR RS AR A o AN S A E —
SR E R ANE A ~ 1B 8 2 ~ fEBSRA
ST R Bl T A A R S el B T = r B
{8 - PRI A TR 21 (specificity) 7% « FfIL
A P B R FIEERZER - NE L
D-dimer i IR 22 B8 -
£ D-dimer £ 1 28 Bl BB (s - U E 2Bk
% $% 5E B S B g $7 R (multi-detector computed
tomography, MDCT)# — 2 & & - MDCTIfl
i 5 B W R R I R B I R A e P B

(segmental and subsegmental pulmonary arteries)
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Foe R 5 MDCT SR IER, » 5 DAFERRiFe
78 o BRRERRFHE AT REZ MR ZE - (EMDCT 4%
RIEH - B EASMEMR AR YRR
38 # & I (compression venous ultrasonography,
CUS) 5/ Flffsa =2 (V/Q scintigraphy) ST EHR
f#5% ( pulmonary angiography) » HI{7FF# -
WARAERR REFAL R il AR ZE b = B T REME - HL
MDCT 2 B 7 fii B¢ Bl JIk 55 58 37 s Bl K 53 S5 111
B QA2 iR g -
(Z) e E S e laR¥ala2En R R

WF5eE R - MDCT fE R A IR ) 122 A F8
SE I A% 25 = e g e A b A 3= Eh R
(main pulmonary artery) #2FERYREURKE (sensitivity)
KIET% » Kb R e fa s B AR IR e
PPN o JEHZMDCT R % o S M bl
PR S EME R E R IREE - A2k
B EE AR ZE - B APRETE MDCT A & 15 2

SE)ASERE A S ONIIRGT WA= 23779/ N = T4 N
HE o QSRR R T R MDCT At > HILDAZE
LR D S I - S TR ML O L S
AN BRI ~ T s B AR B L B
& (tamponade) S A2 BT - 75O %
HEBI L E ARTRE (overload) BiTHRERZAH -
R HEBRMtiAR 28 - S mnd B T AR E
BEIR] » AHEHE - B LS RO L E A
i 3t B BT RESZ HEIRF » BESR KR 0 LV B 7 22
ARERMRZERE - RN BB e &
FergAr A G EEARILAR > - SRS AR
RMIBER » HHEZMDCT DIFEZ - A15ERE
RIS S M MDCT g - B3 B e s
A H sl THHGE P2 E - QIDEZ L&
HGRE R it 2522 -

BEETE

fiti # ZE 95 R B I By ) 2R AR T Bl S A
WEBAEEIVEHRYE - —#&im S » IEEEkE
BETERERL S o L ARNARGTE R 2
K8 MR B ) 2R E - KB B4 i i
15 ¥ (anticoagulation therapy) 1 Ifll £ ¥& fi# 15 &
(thrombolytic therapy) F H =, -

—  JUBIM/AE (Anticoagulation therapy)

i A% ZE A1) TG R E AR S TR (o i 148 PR
WRAE R HIM e - A6 H R R 38 - #HEERIR
AL T RE S MR ZERR R - — A2 BN
S F R FRAR PLEE MG R WG RERIAEHE
PUEE 1% 2§15 2545 iT 3% (unfractionated heparin,
UFH) ~ & Ik 7 5% 82U 5 I 32~ SR XalKl 11
ill 7] Fondaparinux DL J¢ fZ N #5 %2 2 K 7 + &
heparin(low-molecular-weight heparin, LMWH)
S o BT ZE TR G RREER R o E AR
LMWHGHE - tHEM - CHBLEES R G
HR NIRICRE A R ERRZEE - AIE B
SRR T SRR RES KRB A RERE
BE o PLAb - 5 B 1 ZH FEEOAE AR R K EEHUA
(vitamin-K antagonists, VKASs) {53 » HE{RBIPEIAE
#£ 1t It {H (international normalized ratio, INR) 3%
20 HRFEZEAD 1R -

Rivaroxaban f[] Dabigatran & 7t — 1 [0 iR
PLEEIM A - Rivaroxaban i /F F #% 8 2 H £ HI
il %€ 1ML [A] -F-Xa » Dabigatran HI| ;& — Fi 7] B 2%
(prodrug) » HCIE A Ryt T 1 B9 B B2 GE ML
1 %1 7] (direct thrombin inhibitor, DTI) o ;& £&
YIRS B TE  EEIE (R
8-16/]NRF) ~ DAL /745 %% » H Al warfarin tH
b BV B AR R o TR R B e I
228 o WFTEREUR 35 SR A I AR aE I A AE 7H
BHRIVAEEFIRAR 2 E GRS -

Fife 75 i 2 228 9 R T B e 32 % B L e 1L 768
B DR T S5 EE - R EER
AIREME o REAPTEEIMIGHE P i B0 RV EEY) Ry
VKAs -l 5 R fite 262 2 B vl S LB anks
BE o B FINTE 5 28 K 38 (provoked) #Y ifi % 28 &
F o @EREIGH3ME H 5 A B3 A (unprovoked)
Hig g hinfaka X1z it s B - BainR
3-12M H 3 FH R R R MM ZE - Al B IR
HHTRR S -

— ~ M#E/AEEAE (Thrombolytic therapy)

1L A% Y5 8 ¥ 6 R BEL 28 (5 FH] 70 46 L 0 965 9%
RHEE - B 5 R e T RS DA i 2 i 1S R ek 7 07
FOEEES » XL - IR E) ) AT S
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TR TR R R R o Ryl
B EANRHR LR - BRI E) T T2 A
eI PEALE T 2 B M AR TS R
B o BB M L E e E UL
% - H A BB MR ) )7 B HBE AR - /T
Aese PIHTHER A A R fEbe i - A X
2 H IR0 o iR B B AR YA
g va R ] DS IR Bl SR AR T DA R A
EAOEDREKIE - A B ATRE B EE20% 1Y
K HH I T 3% 149 B P O 5 B 3 i 200 o it
— TE I FH R 5 R e B s i A% ZE AR VS B %
HY 25 o000 i 1 %t I8 35 B# (Ultrasound accelerated
thrombolysis of pulmonary embolism, ULTIMA) -
B 5 i F 28 b fE B AR AR - DUIENE M &
(fixed-dose) ~ & 5 % i By (ultrasound-assisted)
EAE /) A (catheter-directed) 5 = » & 7 M2 A
fi# P (recombinant tissue plasminogen activator,
rt-PA) - BEHILEVEIR 24 /N A O S D RB OGS
SRS 1S BR g hG T 1 32 JU R LA (heparin) - 177 HL
RErsd I pFEAER R o« REETE SRR
D R B AR YA R va R B A - (KT
AR AR A R R i ny A B RFE
e IE N R

FHAIE LE I R B ) B2 AN Y e A e 2R
e SEEDLBBER & 1 2011 SRR il 28 e
IR R0 > 5 F I R 5 0 A 15 P 2% SR
TE MRS RGN » FLEEREDIIMEHRZEY)
[ fiir (surgical embolectomy) &Y, 35 4 =X [l £ & B
(catheter embolectomy) {E R BB ERSEE -

& RE

it ZE R 2 2 AR IR ZE AT OF B 0E - PR
H R R iR AR E R RRIR SR I - KRB S [
HIfEREIX - o FEER IR b ISR EE 2 It 22 099N
SEIRF - FPAL T2 ARG R A [ R A IR LU AE Y
FHER R S R g B RV ER S b -+ TR Am A 8 A
A AR ZE MR s A YL R AE o AR ZE AR IR
REARAI A bR - WA RS RME - Hal
72 W7 R L LR SE AT AL VR B 7 S5IRRE - fi
TERSE F R AR b U AT SRE T R AR ZE A R 6E
% ZBRA BEAERERENZGREDH -

FH A D- B e b A — L5 R E AN E AR
GHIENT = BRI R R R S0 - R
78 H LU fie A2 1E D- R e b 57U {H (age adjusted
D-dimer cut-off point) it & [ A< I Hil B =K 2K £
BRI ZE FTREMERI I FE R 0> - A SZRE LT HE
B 2 i 28R R\ B Y B A9 SRR T i
PR ZEE P B A LI E SOE » B RE R T2 8
BaB o AMERFEERBR A L= DhERIE - HEE
R EsECm b -
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Both pulmonary embolism and deep venous thrombosis are clinical manifestations of venous thromboembolism
and are associated with the same predisposing factors. When approaching a patient with suspected pulmonary
embolism, the evaluation plan should include a complete venous thromboembolism history and physical
examination instead of considering pulmonary embolism and deep venous thrombosis as independent diseases.
The symptoms and signs of pulmonary embolism range widely and are often non-specific. The current diagnostic
strategy of pulmonary embolism is to evaluate hemodynamic status first. In patients with hemodynamic stability, the
diagnosis should follow a sequential diagnostic workup consisting of clinical pre-test probability, d-dimer testing,
and diagnostic imaging by such techniques as multidetector computed tomography. Pulmonary embolism is one of
the most common causes of vascular death after myocardial infarction and stroke; it is also the leading preventable
cause of death in hospitalized patients in the United States. Therefore, the rapid diagnosis, effective management,
and preventive assessment of pulmonary embolism may lower the risk of lethal complications, despite its high
mortality rate. (J Intern Med Taiwan 2014; 25: 307-315)



