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Background & Obijectives: Right ventricle failure and massive pulmonary artery occlusion are the main causes
of mortality in patients with acute pulmonary embolism. Although pulmonary CT angiography could be helpful in
these patients there are some controversies. In current study we want to investigate correlation between pulmonary
artery obstruction score and right ventricular dysfunction with mortality rate in patients with acute pulmonary
embolism.

Methods & Materials: Pulmonary CT angiography of 76 patients with acute pulmonary embolism and no
previous comorbidity were reviewed at this prospective study. Maximum short axis dimensions of the right ventricle
(RVD) and the left ventricle (L\VD) and their ratio were measured. The pulmonary artery obstruction score (PAOS)
was determined according to Qanadli. At the end the correlation between these findings and mortality at first 60 days
were evaluated.

Results: The 60-days mortality rate was 19.7%. The expired and survived groups were comparable for PAOS,
whereas both the median age and RVD/LVD ratio were significantly higher in the first group. In multivariate
analysis, however, age was the only significant, independent predictor of 60-day mortality (p=0.02).

Conclusion: Without pre-existing morbidities, neither the RVD/LVD ratio nor PAOS is not an independent
predictor of mortality in hemodynamically stable patients with acute PE.

Keywords: Pulmonary embolism, Right ventricle short axis, CT angiography, Pulmonary artery occlusion score.

*Corresponding author:
E-mail: m_mozayyan@yahoo.com



(‘mL_; (g 34@:&3&@4‘34&4 “643-“-“ g 98 &s.ﬁbé =had JLails :6‘,&6 Lﬁé‘,mf‘&}}o paye “‘:'a.o",‘,b e.lo'LSm.o“..\:ui}J Jea ls,
\ . a7
oaljad g1 Ml

u‘x‘a);l_).\:t)i_).\:éa—:l_)ﬂe\,.‘.ﬁE&H‘JKLAAJ’ALA"_;iLA)J_‘;LLJ\sAT‘)S‘)AKGJ‘A\,:\Jl_)éJ;\
. “ . “ n E e . N . T - s &y
Ol 338 a8 (S asle slails sy alol ilosum o 50 3850 4 Gias ) slagsslans 05 S
N - “ n e E u- w o w Y
Qb;“‘_):)e-“,);\‘)eiélxejkém“‘d‘@\wbcsdx)&Qlﬂeﬂxﬁf

AVE/YY il AF/Y/F el p

ol 3 HS 5 G ok A2 el Gl s S50 5 Sl Sl el 4 el 53 S reias s sdlaal g e
Al Sy ey o 3 Sl ISl WMo LUl oy 1 anllan (ol 51 ot ey 850 3 go A (Bl S (S 15 0 4
A2bigr 5 S b (s ol 4 O JS 55T 5 e 3 (85 Slel (Sl s Pl ) S35 Bo 0

il S g0 Wzl (6 K5 (ol i Sobowt 8 Sy el 40 o VI gy HS 05T 5 o S eul aalllae 1l s laghigy 9 Wlge
@:jp\wmu\jﬁ'L;jijoﬁ\jjslm\c;xib\ﬁu;)b‘uwbmlgjlQ@J}:})%)wb&l@al}ﬁ)yuﬁ}fb.w;j}
258 B sz 050 Solew Jil 350 T 53 Olle e 5 S e ble il pl B Calgh )3 i Oy (oS S50 0 (S

Srsds G sl il Slael el ogh 5 ekile 03 Olslas 03,5 93 anslis 55 55 Loy 3 VY e 5 S 0 Olpe asdlles ol s :ladiSla
Lz e 3 5 g i 1 e sb 4 edd S Ollew 05 8 53 G 4 Sl hay S g e e iz SIS (1S e ol
P=2117) 55 (o G G 1o Ollony on 5 S o Oln Jis b 45 250 (55556 e 0 ite

Srsdgr G Sl Do Sl & 5 o s oy Sy e Cnd 6 6l i (Solon Dk St Sl el 4 De Oy 3 35 a8

S e e 1 Olles e 5 S e Olpe JRiws y5b 4 Ll 55 ol

&j}ajﬁé}f Jl.\w;\)l:;a‘cw\)L,baufjjmch\;ﬁ}Tgw‘dﬁj JﬂTL&OS‘j.\:ﬂS

S5l S 3l Gl Sledbl (S 4 leaie ]
Slllas 5 ol 280 Jl 3 g Jaml Lasis 5l
ol Glo i ppds s Dley 03 Sl el S 3L
Lajls 4S5 S e 5V st s Ollew o 5l 4 al 0
Wil o o5 gal 5 s gens 5 aler 3 g5 axle Glalle s
C;»}a a (’JN sl Slldsl 5 5 5 Sl jsgy OIS
el S sS5 Jhol cilse Slddlas s .(1)\') sls ple<ll
23 53 Sp s by 2 Ko 53 A3l G e sl
sanle (S5 J}.J LGN R WA R JJ“T Ol
Pl Eol cly o Jb e 5 sy LS LS Al

m_mozayyan@yah00.com :La, e 5 fuecl”

He A s e 5 Son bolo s Olse & sy sl

Soloy S Sy 4K 5 B Sla oSl S ey (B, S
3o il e ar g BB e 5 S e s Sl beiiS o5l
5 ol S5 i 4 353 L3 3 S5 el L laailis
B sk s lagslen Sl ol 3 5 058 polatl o 8
S 53 (Sl e 1 i g o 0dss B 1S oS
o SVl sed 5 plad K& sl ol 28 (golew o)
0 HS 5l S oS ol b sl 55 Jae Sl S
5 S5l O i Rl sl o Olse

Sl 53 (V) 553 Sy Jsml Sarels 5> Oisdn oS



3OS0 5 e o 5 S Y o s LK
Skasl) Sl O B8 Sy Bl a3 e Sl
ikl (Vi) JalS sl 5 (0 Slaed) Lol sl (6
ey S Gl sl S s o s e
Olge a1 alol> sl Fooomen 03508 oy Sy sl
dal gt e o B Sl ol slael 0,8 e B s sl sl
wﬁ)l}d&.)))ﬂ&:)‘)y4{4&‘%3)}00‘)[&.:{&?&.}}{
oo el s a5 oMo 55,8 51 55,50 b oS 31l
ool ooy (gla o3ls i S 13 e d“J; 23 s S g
5 Aoy SR oy bl Glediny a4 asdllae
Slers S ©lp oSl sl Osa3l 5 Gline Sl 5 Slee
O35l b S Jsdome alaly Osa3 s s o0 0305 ¢ s
5 oy 255 SPSS15 (g bl )\J;é\rf')'\ ol by i 5
Ogo3 ahous gy Lol s 88 s Gl s 5 452
D3 s 3550 QQ Llsged ey 5 B ey S 08
(Th0) ol oy toslons b la i (Stnes (23 8
o e Lo T Ol 0 Stand e S5 o k3 e
Ll 51 o/005) S Pjlide andlas ol s i a3 SIS
0 Ollen ol Sl @ b S A b pae gl
Il parts Cer HSn3l S ol 4 b e
L g 0 é".)‘ 4y 5 M et BEY JW\
Wl ol Ol 5 asedd e 3 Sl 51 (S 31 S 550
op 2a3m 2w sl G 3 Olley ¢l S5l AL
W3S el el JLol a6 Sn 5 3,8 s 1S
maA A g oy el L gamee Wodins 55 535 Ollewy DL

o ks 3 Olew 31

w\a.l.&wy\?\

a3 sl 0 Yee Ol 0y UMbl 5 S8 ga> eSS 2) S

e e
OSMVEWA (14-4+) (J) e
TV (FAN) Sia e

Y4 V) Eige
V4 (Y0) 4, LS, Sl Cas

ov (Vo) @by
FONVES/S0 (F5-V+) (e k) RVD
FY/AES/YY (F1—08) (5 ) LVD
V/sVE/YY (V=Y /AY) RVD/LVD ...
VE/OEVEY (£7Y) (/)PAOS
0 (V4N) S

Sllp (Ao y3) b Jaw gt jlae Ol il (aals) &y 50 4 Waesls
Ju\ ol ob\b QLLJ

LVD: Left ventricular diameter
PAQS: Pulmonary artery obstruction score
RVD: Right ventricular diameter

ASJuMMULAeMQﬁjeJUJ:\JBngA;JUa/AJJJ.ALgLAJgJA
RGN PSS WP X ULZJ Y d)JO' BE

“r ol b o GG I e ey e 3 Slas
4 j’>p.A Y JuL.). u:“i\f‘ C,.wb Uh) nj‘ﬁJ JL\:..B "y }}‘.i:
46 Ao S (55 alelb 5 ly la (658 g 5 O 5enliBls
G ol Sl 4 el (Sen NS Ss e 335
5o ol SAdy tals Cel cas ) S iy i
jiju‘ub(}nbwﬁb}&&dﬁmd_}j
Lo oy ol bl olew sl Jol o 53 S e skas
sl b s o flat oo 4 SIS 55l 5 e 3 &S (Y)
[ sl saline J;B%UEWMJYJQJL)JL%‘ (:}L_Wu
Oy & L5 o o Dl 4 )l by cod L3
St el e ST Sy 5 5 S 5 Jle
w‘vﬁ&bﬂjgfbo‘ﬁh)g)?om,\iwé%‘
L;);,Jﬁ:‘_abpﬂ.\“;lg.\.;&al;su@;}gu\‘_;uw.(\‘)
(,:m“wq44.Ql}SL;Ql:A@\)'\SJJluJSQLﬁJ«SLgLaJi})su.\)
aslllae ol 55 (057) 55 o La (Qanadli) JsUS as Ll
Go,e Sl Cud 55 5 Cwly e 3 See D rf)’k;
SIEn5 G 2 kel Glagiees S s
ST Lt b bl ol DU 5 s s el & 0Lk
St g0 (@D g 5l da Il 55 0 53 S ) Olley

REW P

S Sy el Slrs Ohley o o= po 5 aslllas oyl 5o

S8 5y s Oy 5 Loy plel 1S5 50 e S1e o
5 B ol Gl il (WShg s BB Al arle
Yeof § o 3 ..,U.,\iajf G andlas J,G Sl s ol
allze J)\j S48 \%d (S L;‘}JTJM}J: U‘M‘:‘; L )Lw;
S Sk e gl S 4 (6,8 Kge i S
Lmgiml Yo ool S e ol osle 2 Lo Vor 55
by Sl G A S 3 HS 5l S Cow Ojles
Osk 5 Somatom Sensation 64 ¢,y P S
S b5 Grake /7 Sl i 55 Obojen IS 55,55 S
SR 03 Sy el B Caads 3 (S edeet /T Soll s
oSl (I n5l S pslal 5o Al bl JLST e
oo e obS e pe Sl 5 Sy Gl b S e
9 L;.la.: O (a‘)l:.w} C«w‘) u.la_: ‘-517-‘2 o)(}ib O o)l.l.:l Q)y
Lgﬁfa)bu‘ L;.Ja.: L):" fﬂ”‘” 9 g:,&; u.’a.: J}-\J a)\}ib u:u o)l.bl
A3 s il e LS e ] a5 0D
J.;:;;L,.@séuu:j)@&hgﬁ By, il ol JJU\S
—als gy, ol s .(Pulmonary artery obstruction scores)
Yoisgd e 4 Sk s DS V0 Dlge w4y a JLyE gl



O p s Jho i Sl s il o anlllae 5550 5l 31 55 (Glans
Say Oy s el 0dd sdal y Cly ey G 4 ey
JH1e S sl ol el s sl gl e
- Sy s Shee I g 53 355 0 YU ) oy
b sl sd S s e B S 4 e AlS
Olge 4 o 4 Sl Jlay s Reid and Murchison L. 53
Cly Gy s Shas I ;JJ".’ slasylis 54806 - e
Ao ;5 YO sgd> 53 Sl oy 3 Shee Dl Q) LS b jae
S laams b (00) dase 25 5o Jomel & 0L |
HesS opl 53 e 5 S Cle o tage el Sl oLl
model yado 55 Oliss 31 & s (V) ol ol at bl Oyl
23 S s o 4 Sy ol S o Bl S
Slllas & s S5 Loyl sy sl el Ol
238 Shge 55 (0¥ Whasls QL 1y Blijl oo 35
5w Sl Sl ol e ol e DL Dlllas L
(Y =YF) ol o asls LS sl J sl Oljlaw 53 e 5 S 50
© s Gl e o e SO IUT el 5 b andllas s
3 AV eld S Ohlew 038 L3 ol pme b 4 oy
ol o e 5 i (p=2/0)) (/0 LEe s VAV)
b e Ooley o 5 S 00y Cer o 4 el
e VA B/ il Slalas 5 Oste 55 sl a5
o Lo aalllan 53 oS (6355 L (VY ) ¥=18 5YF YA) AL
o3 5dmes oyl Lol 3,8 o 5l 3 05 s U E RS VRGN PRy
& NIS e 5 S gt BB il Sladlas s
O3g SoazsdS Jud 3l g5l sdke VS L3 51 Sslie e
Olsie ) s, Seilll 55 Sulis b 5 (1Y 515514 5YF) asllas
Sl 3 6 Sl Jlie 55 JUST S slas 53 (5, S el Je
» odle (W) il (four-chamber view) ol (g3lasl
o3 S e n S Sl Sl Base B ol
ol e 3l ol pan Slaglon 4 015 0 300 Jgmel Olay
55 (0N YY) 5, (;L; S e Slesben 5 eS8 (L
S (S5l B L s s gl Golew 4 Ve Olslacy
a0l o sb 4 Cud S x4 Cl)
ol e Gl 1 L(T0) Wil gy Jamel 4 by e s
S5 ey slasslen 4 M sl S anlllae s S
O Sl sme bLi ) adllas ul 5y s Bl aadlles 3l el
Ol =2/ oY) ol s 4 Oyl o 5 S0 Olppe 5 oy
G e Cely Sl s Sl (SRl LS Cid sl el
Ol Sl e G oy & a5 L (V) 5500 Jise Sl
S o Olie o oS Gulsime Bl &S 25 L5 55 551 s
sl s b addllas 55 Cor ) gl i 5 e
Shaal il a5 WG 35 e S Al 5 SB L el Sae
ol ol s s 4SS (g sl By e sl s
5 Seosbll w35 el Sl ol aalows Qanadli s
4l o Jel Sud sy sl Gase sl Ol
Las e sla sl 5l S &S (o5 b AS e Ol (05 D)5

b edd s 5 ol o3 Olslaws 3los S 53 el axlllee (gla ke acglis Y Jgdr
a3l Jodl ol 50,80

odd g ok

p- .
value (3D (&10) =
[V¥] [¥o]
T v OFNVEVAKY () o
o a6 YA (F0/4) S e
5 (%) OV i
N VGV VA (Y4/0) &S, Sl o
\F @rm) W) by
[¥A] (/0] )
YT vt (7 L RVD
[¥A] [¥v] )
T £/AFEV/A VAT (e 2 LVD
g (vl (/-] RVD/LVD o
\/YeE YA \/o ¥ ’
LAY i nel ()PAOS
VEIYRV$ VDAV

Slald (Ao y3) b das siat jlae ol il [aile] o) 50 45 Waesls
Sl ol 4§ ks Dls gme P00 Ll el ey OLES

{50k 8 0303
LVD: Left ventricular diameter

PAQOS: Pulmonary artery obstruction score
RVD: Right ventricular diameter

350 53 0hd sh 5 akile okl Olley anlllas 3,50 055 43
2L b ) Gas Il w35 =) i la e
Ol Slal 5 (P=2/FY) Cor ey B ST mabs d(p=2/N ) b
Ll LA (gols sae ogles (p=2/8Y) (S 5 sed sy B8 Sl
oSSl 31 5VL (L VH) o g Ol 09 8 o (0o
- oo dlaly ol 45 35 (UL OF) sble 83 Oljlas 03,5 55 e
05,5 35 5w Sly oy ol S el wf;l:» (p=2/22Y) 5 Sl
ele oy Oblag b aglie 53 Giabs FA) ol &b Obylons
s P=2/07) 350 VL (ol sme sk 4 (e e ¥YI0)
S Ohlew 055 55 (ol ssb 4 o 4 Sy
24 835y L (=2 /r VDO/Y Jlae S3VV) s 5V el
o Sl e Sl 5 e o S e B ardlae |
e o Sl LI Jg (tho=2 /XY p=1/0%) Cils 5
P=2Y) bels Cawd 4 (S5l s B, sl Ul Sl
Gape Sl Dl il o gsgme b3l (tho=r /1A
P=+/01) Sl s o Sl Sl Sl 5 S sels
U5 e o g8 St Ogen S5 LT el (tho=+/YA
LS gwitw e P e 5 Soe i 556 Olse
s jsb 4 o 4yl S el s L(p=4/0Y)

(p=27¥0) 555 Olle o 5 S o oS g o

“dle 53 &S (15 sl Slaail 313y g0 93 anlllae ol s

a0 e 5 S e Olpe b 0T Bl 3,0 05 5 sl
.l.‘:.‘!; )\JB ;;’li))l S50 PGSV PSS W QQUJL:M; S5 L;}“J
Solew 658 255 plo S o plate 5 Lo aalllas oS il



b ke (5,8 o3l s Wil5 e dgals 5 J g B 53 o
595 ol s a b Sl S St s ey 15
B 5SL J S s sk 4 Dl 8L axd
Sl o anlas 53 oS cpl Ks 5558 5,8 a8 s
s o WS Gl n s g s Sl b
(5)25°)\’\"\ PLY k;n.w‘ o JLM. CJL’JU&A f}" L ‘j:’" Q&Jf
Sy 35 four-chamber glas 5 ol (3lusl glas s
oxlid 31 S 558 ST glaasly 3l sl asdllas 55 (YY) 550
Ll s el e ades S5 S1 0 S
ol oals LIS 50 (glasllas 3 5l sias el et O)lee
3 S S) aadl o Jsd JB Sles S o

() 35l 305 5 sal gy FS 5 5o

Solow S Soye 53 & b L S5l aadlas ol o
S et (5B gl o LIl I 3 gy ol en 5 e
S S PR S RS TR R Cl iy AW ISP P VRS H P
o ey e S S G S 2 sl
S Jie sk 4 Ll d sl G e Sl DA
w5t Ol nl 53 03y 0 e 5 S e a il sl
Oien ot 45 (Gl sime LI A5 o)Ll 35 M3 oS ailan S
ol v g a ol by Gl 5 Ol e 5 S
S SN s bl P slasdll s el s 4 anlllas
g W Bl e Salille 5586 6 etiasolis Wls e
Gla, sl Gl L odaxr e oSS Sldles 5585 L5
3,8 Sy ol S5 Saltle

1. Henzler Th, Barraza J, Nance J, Costello Ph, Krissak
R, Fink Ch. CT imaging of acute pulmonary
embolism. Journal of Cardiovascular Computed
Tomography 2011; 5: 3-11.

2. Ceylan N, Tashakan S, Bayraktaroglu S, Cok G,
Simsek T, Duman S, etal. Predictors of Clinical
Outcome in Acute Pulmonary Embolism: Correlation
of CT Pulmonary Angiography with Clinical,
Echocardiography and Laboratory Findings. Acad
Radiol 2011; 18: 47-53.

3. Grifoni S, Olivotto I, Cecchini P, Pieralli F, Camaiti A,
Santoro G, etal. Short-term clinical outcome of
patients with acute pulmonary embolism, normal
blood pressure, and echocardiographic right ventricular
dysfunction. Circulation 2000; 101: 2817-2822.

4. Reid JH, Murchison JT. Acute right ventricular
dilatation: a new helical CT sign of massive
pulmonary embolism. Clin Radiol 1998; 53: 694-698.

5. Qanadli SD, Hajjam M, Vieillard-Baron A. New CT
index to quantify arterial obstruction in pulmonary
embolism: comparison with angiographic index and

G sl Slew 55 1y st Ol Ll o sl o b
S 0> SMby Sl Olge @ Sae (V) AS oty
Cooal 5 350 et & s Sl 4 O 31 5
Slallas 2wl Gl 5 G 550 O St 585 5
Soler ol 5 (S5 Gy sl Sl (b pre L
Sladllas 53 (VY NALI asl g5y s> ‘_Q}AAT 4 O s
Gl oals s 0 )b 53 opl (s gme LLI (6 Ko
S sme LU 55 o ite O IUT L L addlles s L(VY5)A)
Grgds Sl ad Sl 5 035 P e 5 S e Ul o
)Q)LEA(.SMQJGEL&MJLAJ;QJB-):.M@Q
sk« e S oskilea 5 ASl e L3 gl LB L
ol 5 (VA A8k o itens Ll 3 ol 5 L SO
g Al e cly ey s Shas o 5 ol sl s o
Szl S o 0 Jbis 5 4y Joel SYSlg 308
Dol Oblew 53 oS dl s OKes 5 GUI (YA) LSl s
L )y oy 3 S IOl Wil o slldl a5 5>
Olaw e 5 S o Ol oS o Sy L5 b Js s Ol
LU 5 ool s 0 olie aom 55 Lo andllas s .(F4) 3L
ol Gl Gl 5 g Sl DAy (gols sme
2oodle a8 Al ks b (p=r/e)) s sy o
IS e 51 6K el OF g 5 0w o
Slakely 2 L5 5 (B98O AS 53l Ol 5 Laed
SUosSl im B 85 50 5 A3k S olew ool L
boadlas il ol addlas (slacyssdos 5 L5 e
dal gt oglal sl 5l 2w aslsl s ST lls placiys g
oot S el 5w ol anllas 5 &Sl Uil 550 A
S a5dg oy B Dpe HS 5255 S L S
225 S22 NI 5S sy 4 H S5 S plod

echocardiography. AJR Am J Roentgenol 2001;
176(6): 1415-1420.

6. Apfaltrera P, Henzlera T, Meyera M. Correlation of

CT angiographic pulmonary artery obstruction scores
with right ventricular dysfunction and clinical outcome
in patients with acute pulmonary embolism, article in
press.

7. Brant W.E, Helms CT. Fundamentals of diagnostic

radiology. 3" ed. LWW. 2007; PP: 417-430.

8. Singanayagam A, Chalmers J, Scally C. Right
ventricular dilation on CT pulmonary angiogram
independently predicts mortality in  pulmonary
embolism. Respiratory Medicine 2010; 104: 1057-
1062.

9. Reid JH, Murchison JT. Acute right ventricular
dilatation: a new helical CT sign of massive
pulmonary embolism. Clin Radiol 1998; 53: 694-698.

10. Kreit JW. The impact of right ventricular dysfunction
on the prognosis and therapy of normotensive patients
with pulmonary embolism. Chest 2004; 125:1539-
1545.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Konstantinides S, Geibel A, Heusel G, Heinrich F,
Kasper W. Heparin plus alteplase compared with
heparin alone in patients with submassive pulmonary
embolism. N Engl J Med 2002; 347: 1143-1150.
Ghuysen A, Ghaye B, Willems V. Computed
tomographic pulmonary angiography and prognostic
significance in patients with acute pulmonary
embolism. Thorax 2005; 60: 956-961.

Araoz PA, Gotway MB, Harrington JR, Harmsen WS,
Mandrekar JN. Pulmonary embolism: prognostic CT
findings. Radiology 2007; 242: 889-897.

Schoepf UJ, Kucher N, Kipfmueller F, Quiroz R,
Costello P, Goldhaber SZ. Right ventricular
enlargement on chest computed tomography: a
predictor of early death in acute pulmonary embolism.
Circulation 2004; 110: 3276-3280.

Keller K, Beule J, Schulz A, Coldewey M, Dippold
W, Balzer JO.Right ventricular dysfunction in
hemodynamically  stable patients with  acute
pulmonary embolism. Thromb Res 10.1016/j thromres.
2014.01.010.

Choi KJ, Cha SI, Shin KM. Prognostic implications of
computed tomographic right ventricular dilation in
patients with acute pulmonary embolism. Thromb Res
2014; 133: 182-186.

Furlan A, Aghayev A, Chang CC. Short-term
mortality in acute pulmonary embolism: clot burden
and signs of right heart dysfunction at CT pulmonary
angiography. Radiology 2012; 265: 283-293.

Ghaye B, Ghuysen A, Bruyere PJ, D'Orio V,
Dondelinger RF. Can CT pulmonary angiography
allow assessment of severity and prognosis in patients
presenting with pulmonary embolism? What the
radiologist needs to know. Radiographics 2006; 26:
23-39; discussion 39-40.

Ferreira D. Prognostic value of imaging methods in
acute pulmonary embolism. Rev Port Cardiol 2013;
32:15-17.

Sanchez O, Trinquart L, Colombet I . Prognostic value
of right ventricular dysfunction in patients with
haemodynamically stable pulmonary embolism: a
systematic review. Eur Heart J 2008; 29: 1569-1577.
Pruszczyk P, Goliszek S, Lichodziejewska B
Prognostic  Value of  Echocardiography in

22.

23.

24,

25.

26.

27.

28.

29.

30.

Normotensive Patients With Acute Pulmonary
Embolism. JACC Cardiovasc Imaging.
10.1016/j.jcmg.2013.11.004.

Jimenez D, Lobo JL, Monreal M. Prognostic
significance of multidetector CT in normotensive
patients with pulmonary embolism: results of the
protect study. Thorax 2014; 69: 109-115.

Coutance G, Cauderlier E, Ehtisham J, Hamon M,
Hamon M. The prognostic value of markers of right
ventricular dysfunction in pulmonary embolism: a
meta-analysis. Crit Care 2011; 15: R103.

Kang DK, Thilo C, Schoepf UJ. CT signs of right
ventricular dysfunction: prognostic role in acute
pulmonary embolism. JACC Cardiovasc Imaging
2011; 4: 841-849.

Hunsaker AR, Lu MT, Goldhaber SZ, Rybicki FJ.
Imaging in acute pulmonary embolism with special
clinical scenarios. Circ Cardiovasc Imaging 2010; 3:
491-500.

Kukulski T, Hubbert L, Arnold M, Wranne B, Hatle L,
Sutherland GR. Normal regional right ventricular
function and its change with age: a Doppler
myocardial imaging study. J Am Soc Echocardiogr
2000; 13: 194-204.

Torbicki A, Perrier A, Konstantinides S. Guidelines on
the diagnosis and management of acute pulmonary
embolism: the Task Force for the Diagnosis and
Management of Acute Pulmonary Embolism of the
European Society of Cardiology (ESC). Eur Heart J
2008; 29: 2276-2315.

Fourie PR, Coetzee AR, Bolliger CT. Pulmonary
artery compliance: its role in right ventricular-arterial
coupling. Cardiovasc Res 1992; 26: 839-844.

Ghuysen A, Lambermont B, Dogne JM. Effect of
BM-573 [N-terbutyl-N'-[2-(4'-methylphenylamino)-5-
nitro-benzenesulfonyljurea], a dual thromboxane
synthase inhibitor and thromboxane receptor
antagonist, in a porcine model of acute pulmonary
embolism. J Pharmacol Exp Ther 2004; 310: 964-972.
Gul EE, Can I, Guler I. Association of pulmonary
artery obstruction index with elevated heart-type fatty
acid binding protein and short-term mortality in
patients with pulmonary embolism at intermediate
risk. Diagn Interv Radiol 2012; 18: 531-536.



