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ȺɄȽȹȼɀȽɃȿɃũȽȷ  ɇȼɆɄɁȺɈɀɃɁȽȾȼɆ 

ȺɀȸɃȿȼɆ (ɄȺ)

Å ȺŰɐůɘŬ ŮˊɑˊŰɤůɖ ȼɄȷ:  600 000 

ˊŮɟɘůŰŬŰɘəɎ

Å ɇŬ 2/3 Űɤɜ ɄȺ ˊŬɟŬɛɏɜɞɡɜ 

ŬŭɘɎɔɜɤůŰŬ

Å 1998-2005 : ŮɚɎŰŰɤůɖ Űɖɠ 

ɗɜɖŰɧŰɖŰŬɠ Űɖɠ ɄȺ əŬŰɎ 33%

*ɓŮɚŰɑɤůɖ ŭɘŬɔɜɤůŰɘəɐɠ                                            

*ˊɟɞűɨɚŬɝɖ ůŮ ɞɛɎŭŮɠ ɡɣɖɚɞɨ  

əɘɜŭɨɜɞɡ

Dalen JE et al. Chest 2002;122:1440ï1456



ȺɄȽȹȼɀȽɃȿɃũȽȷ  ɇȼɆɄɁȺɈɀɃɁȽȾȼɆ 

ȺɀȸɃȿȼɆ (ɄȺ)

Åȼ ɗɜɖŰɧŰɖŰŬ ˊŬɟŬɛɏɜŮɘ ɡɣɖɚɐ

ÅɃɘ ɗɎɜŬŰɞɘ ůɡɛɓŬɑɜɞɡɜ Űɘɠ 

ˊɟɩŰŮɠ ɩɟŮɠ ɜɞůɖɚŮɑŬɠ

65% Űɤɜ ɗŬɜɎŰɤɜ Űɖɜ 1ɖɩɟŬ

80% ɛɏůŬ ůŮ 2.5 ɩɟŮɠ  (!!)

Ŭˊɧ Űɖɜ ŮɘůŬɔɤɔɐ

ÅɃɘ ɡˊɞŰɟɞˊɏɠ ŮɑɜŬɘ ůɡɢɜɏɠ

16% Űɘɠ ˊɟɩŰŮɠ 30 ɖɛɏɟŮɠ

Ɉɣɖɚɐ ɗɜɖŰɧŰɖŰŬ 
BecattiniC.InternEmergMed 2007

PD Stein. Chest 1995



ɄɁȺɈɀɃɁȽȾȼ ȺɀȸɃȿȼ ȾȷȽ ȺɁ ɇɋ ȸȷŪȺȽ 

ūȿȺȸɃŪɅɃɀȸɋɆȼ

Åɇɞ 50% Űɤɜ ŬůɗŮɜɩɜ ɛŮ 

ůɡɛˊŰɤɛŬŰɘəɐ  Ůɜ Űɤ ɓɎɗŮɘ 

űɚŮɓɞɗɟɧɛɓɤůɖ ɏɢɞɡɜ ůɖɛŮɑŬ 

ɄȺ ůŰɞ ůˊɘɜɗɖɟɞɔɟɎűɖɛŬ 

ˊɜŮɨɛɞɜŬ

ÅɆŰɞ 70% ŬůɗŮɜɩɜ ɛŮ ɄȺ, 

ɓɟɑůəŮŰŬɘ Ůɜ Űɤ ɓɎɗŮɘ 

űɚŮɓɞɗɟɧɛɓɤůɖ ůŰŬ əɎŰɤ ɎəɟŬ 

Dalen JE et al. Chest 2002;122:1440ï1456

Moser KM et al. JAMA 1994;271:223ï225

Kearon C. Circulation 2003;107(23Suppl. 1):I22ïI30



ɄɁȺɈɀɃɁȽȾȼ ȺɀȸɃȿȼ ȾȷȽ ūȿȺȸɃŪɅɃɀȸɋɆȼ

ÅɃɘ ˊŮɟɘůůɧŰŮɟɞɘ ɗɟɧɛɓɞɘ  ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖ ɔŬůŰɟɞəɜɖɛɑŬ

ÅɃɘ ɗɟɧɛɓɞɘ Űɖɠ ɔŬůŰɟɞəɜɖɛɑŬɠ ůˊɎɜɘŬ ˊɟɞəŬɚɞɨɜ ɄȺ

Åɇɞ 25% Űɤɜ ůɡɛˊŰɤɛŬŰɘəɩɜ ɗɟɧɛɓɤɜ Űɖɠ ɔŬůŰɟɞəɜɖɛɑŬɠ  ŮˊŮəŰŮɑɜɞɜŰŬɘ ůŰɘɠ Ůɔɔɨɠ    

űɚɏɓŮɠ, ɛɏůŬ ůŰɖɜ ˊɟɩŰɖ ŮɓŭɞɛɎŭŬ

Åȼ ŮˊɏəŰŬůɖ ůŰɘɠ űɚɏɓŮɠ Űɞɡ ɛɖɟɞɨ (ɘɔɜɡŬəɏɠ- ɚŬɔɞɜɞɛɖɟɘŬɑŮɠ) ŬɡɝɎɜŮɘ Űɞɜ əɑɜŭɡɜɞ ɄȺ             

ˊŮɟɑˊɞɡ ůŰɞ 50%
Kearon C. Circulation 2003;107:I-22ïI-30



Virchow R. 1884



ESC GUIDELINES



ɃȽ ɄȷɅȷũɃɁɇȺɆȾȽɁȹɈɁɃɈ  ũȽȷ ūȿȺȸȽȾȼ

ŪɅɃɀȸɃȺɀȸɃȿȼ  ȹɅɃɈɁ  ȷŪɅɃȽɆɇȽȾȷ

Ƀ ůɢŮŰɘəɧɠ əɑɜŭɡɜɞɠ ɔɘŬ űɚŮɓɘəɐ ɗɟɞɛɓɞŮɛɓɞɚɐ  ŬɡɝɎɜŮŰŬɘ  ŬɜŬɚɞɔɘəɎ  

ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ əɘɜŭɨɜɞɡ

Wheeler et al. Arch Surg. 1982;117:1206ï1209



JACC 2011



MDCT: visualization of peripheral arteries
Coche E et al. Eur Radiol 2003;13:815-22. Ghaye et al. Radiology 2001;219:629-36.

96% of subsegmental arteries  and 54% of sub -subsegmental arteries are 
identified on multislice CT (4 rows of detectors)

ESR school 2008



ESC GUIDELINES



ȰɢŮɘ ŬəɧɛŬ  ɗɏůɖ Űɞ V/Q scan ůŰɖ ŭɘɎɔɜɤůɖ Űɖɠ ɄȺ?

ÅȳŰŬɜ ɖ CT ŬɜŰŮɜŭŮɑəɜɡŰŬɘ

ŬɚɚŮɟɔɑŬ ůŰɞ ůəɘŬůŰɘəɧ

ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ

əɨɖůɖ?

ÅɈɣɖɚɐ ŭɘŬɔɜɤůŰɘəɐ ŬəɟɑɓŮɘŬ əŬɘ Ŭˊɞűɡɔɐ     

Ɏůəɞˊɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ

ɜɏŬ ɎŰɞɛŬ ɛŮ űɡůɘɞɚɞɔɘəɐ ŬəŰɘɜɞɔɟŬűɑŬ ɗɩɟŬəŬ

ÅȹɘŬɗŮůɘɛɧŰɖŰŬ/ əɧůŰɞɠ



ɇɃ ɄɅɃȸȿȼɀȷɇɃ ɄɅɃȸȿȼɀȷ

ȷůɗŮɜɐɠ62ŮŰɩɜŮɛűŬɜɑɕŮɘˊɟɞɞŭŮɡŰɘəɎŮˊɘŭŮɘɜɞɨɛŮɜɖŭɨůˊɜɞɘŬəŬɘ

ɞɟɗɧˊɜɞɘŬŬˊɧ5ɖɛɏɟɞɡ,ɛŮŰɎŰɖɜŮˊɘůŰɟɞűɐŰɞɡŬˊɧ3ɖɛŮɟɞ

ŮˊŬɔɔŮɚɛŬŰɘəɧɡˊŮɟŬŰɚŬɜŰɘəɧŰŬɝɑŭɘ.

ȾɚɘɜɘəɐŮɝɏŰŬůɖ: 105ůűɨɝŮɘɠ/ɚŮˊŰɧ,30ŬɜŬˊɜɞɏɠ/ɚŮˊŰɧ

ŬɟŰɖɟɘŬəɐˊɑŮůɖ110/60mmHg

SpO2 86%ůŰɖɜŬŰɛɧůűŬɘɟŬ

ȷɊ: əű,űɡůɐɛŬŰŬ: (-), ŭɘŬŰŮŰŬɛɏɜŮɠůűŬɔɑŰɘŭŮɠ

ˊɧɜɞɠůŰɖɜɣɖɚɎűɖůɖŰɖɠɔŬůŰɟɞəɜɖɛɑŬɠ

ȷŰɞɛɘəɧŬɜŬɛɜɖůŰɘəɧ: ŬɟŰɖɟɘŬəɐɡˊɏɟŰŬůɖ



ȼ əɚɘɜɘəɐ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ ɄȺ ŮɑɜŬɘ

1. ɉŬɛɖɚɐ

2. ȺɜŭɘɎɛŮůɖ

3. Ɉɣɖɚɐ



Ⱦɚɘɜɘəɞɑ əŬɜɧɜŮɠ ˊɟɧɓɚŮɣɖɠ ɄȺ
* Thromb Haemost 2000;83:416 - 20 * * Ann Intern Med 2006;144:65 - 71

Wells score*

ɄɟɞɖɔɞɨɛŮɜɖȺȸūŪ ɐ ɄȺ + 1,5

ȷəɘɜɖůɑŬ ɐ ŮɔɢŮɑɟɖůɖ (< 4 ŮɓŭɞɛɎŭŮɠ) + 1,5

ȾŬɟəɑɜɞɠ                             + 1

ȷɘɛɧˊŰɡůɖ + 1

ȾŬɟŭɘŬəɐ ůɡɢɜɧŰɖŰŬ > 100/min + 1,5

ȾɚɘɜɘəɎ ůɖɛŮɑŬ ȺȸūŪ* + 3

ȯɚɚɖ ŭɘɎɔɜɤůɖ ɚɘɔɧŰŮɟɞ ˊɘɗŬɜɐ               + 3

ɉŬɛɖɚɐ 0 ï1  

ȺɜŭɘɎɛŮůɖ   2 ï6  

Ɉɣɖɚɐ: ²7
( ȹȽɉɃɇɃɀȼɀȺɁɃ )

ȷɄȽŪȷɁȼ < 4 ɄȽŪȷɁȼ> 4

*ɃɑŭɖɛŬ ůəɏɚɞɡɠ əŬɘ ˊɧɜɞɠ ůŰɖɜ ɣɖɚɎűɖůɖ Űɤɜ Ůɜ Űɤ ɓɎɗŮɘ űɚŮɓɩɜ

ȷɜŬɗŮɤɟɖɛɏɜɞ Geneva score**

ȼɚɘəɑŬ> 65 ɏŰɖ + 1

ɄɟɞɖɔɞɨɛŮɜɖȺȸūŪ ɐ ɄȺ+ 3

ȺɔɢŮɑɟɖůɖ ɐ əɎŰŬɔɛŬ (< 1ɛɐɜŬ) + 2

ȾŬɟəɑɜɞɠ + 2

ɀɞɜɧˊɚŮɡɟɞɠ ˊɧɜɞɠ əɎŰɤ Ɏəɟɞɡ + 3

ȷɘɛɧˊŰɡůɖ + 2

ȾŬɟŭɘŬəɐ ůɡɢɜɧŰɖŰŬ75 - 94 bpm + 3

Ó 95 bpm + 5

ȾɚɘɜɘəɎ ůɖɛŮɑŬ ȺȸūŪ* + 4

ɉŬɛɖɚɐ         0 -3 

ȺɜŭɘɎɛŮůɖ4 -10   

Ɉɣɖɚɐ ²11



ɇɃ ɄɅɃȸȿȼɀȷɇɃ ɄɅɃȸȿȼɀȷ

ȷůɗŮɜɐɠ62ŮŰɩɜŮɛűŬɜɑɕŮɘˊɟɞɞŭŮɡŰɘəɎŮˊɘŭŮɘɜɞɨɛŮɜɖŭɨůˊɜɞɘŬəŬɘ

ɞɟɗɧˊɜɞɘŬŬˊɧ5ɖɛɏɟɞɡ,ɛŮŰɎŰɖɜŮˊɘůŰɟɞűɐŰɞɡŬˊɧ3ɖɛŮɟɞ

ŮˊŬɔɔŮɚɛŬŰɘəɧɡˊŮɟŬŰɚŬɜŰɘəɧŰŬɝɑŭɘ.

ȾɚɘɜɘəɐŮɝɏŰŬůɖ: 105ůűɨɝŮɘɠ/ɚŮˊŰɧ,30ŬɜŬˊɜɞɏɠ/ɚŮˊŰɧ

ŬɟŰɖɟɘŬəɐˊɑŮůɖ110/60mmHg

SpO2 86%ůŰɖɜŬŰɛɧůűŬɘɟŬ

ȷɊ: əű,űɡůɐɛŬŰŬ: (-), ŭɘŬŰŮŰŬɛɏɜŮɠůűŬɔɑŰɘŭŮɠ

ȺɟɔŬůŰɖɟɘŬəɧɠɏɚŮɔɢɞɠ: D-dimers: ɗŮŰɘəɎ(5.13mg/L)

Űɟɞˊɞɜɑɜɖɇ:ŬɟɜɖŰɘəɐ(<0.01ɛg/L)



ȺɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ɛɏŰɟɖůɖ Űɤɜ D-Dimer?

1. ɁŬɘ

2. ȳɢɘ

3. ɀɧɜɞ Ŭɜ ɛŮŰɟɞɨɜŰŬɘ ɛŮ ELISA VidasÈ DD

4. ɀɧɜɞ Ŭɜ ɛŮŰɟɞɨɜŰŬɘ ɛŮ latex TinaQuantÈ 



D-Dimer 

Thrombin

Fibrinogen Crosslinked fibrin

Prothrombin

Prothrombinase 
complex

Plasmin

D-Dimer

ɳʾ˄ʰʽ ɳɹɲɹɼɮ ʴʽʰ ˍˇ ɹɿʍɲɳʅΣ ˈ˔ʽ ʴʽʰ ˍʹ ˒˂ʶʲʽˁʺ ʻˊˈ˃ʲ˖ˋʹΗΗΗ
ɸʶˍʽˁʺ ˉˊˇʴ˄˖ˋˍʽˁʺ ʰ˅ʾʰ ʋɮɾɶɽɶ 

ɸʶˍʽˁʱΥ ˁʰˊˁʾ˄ˇˌΣ ˒˂ʶʴ˃ˇ˄ʺΣ ˂ˇʾ˃˖˅ʹΣ DICΣ ʵʽʰ˔˖ˊʽˋ˃ˈˌ ʰˇˊˍʺˌΣ 
ʹˉʰˍˇˉʱʻʶʽʰΣ  ˁˏʹˋʹ Χ





D-dimer ůŮ ȖɸȌɸŰȄ ǲǨ
di Nisio et al, JTH 2007;5:296-304
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ERS school 2008



ȷɟɜɖŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ (NPV)ɔɘŬ ɄȺ Ůˊɑ

ŬɟɜɖŰɘəɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ D-dimer <500 Õg/L

Clinical probability

Low
Interme -

diate
High

Highly sensitive DD 
(Sn 95%, Sp 40%)

99% 97% 88%

Moderately sensitive DD (Sn 
90%, Sp 50%)

98% 92% 73%

= safe exclusion of PE

M



D-dimer: number needed to test in specific 
patient populations

Number needed to test

Outpatients 3
Patients < 60 years 2
Patients > 80 years 20

Inpatients 14

Cancer patients 9

Previous DVT or PE 6

Pregnancy
Before 30th week 2.6
Weeks 31 to 42 4

ERS school 2008



ɇɃ ɄɅɃȸȿȼɀȷɇɃ ɄɅɃȸȿȼɀȷ

ȷůɗŮɜɐɠ62ŮŰɩɜŮɛűŬɜɑɕŮɘˊɟɞɞŭŮɡŰɘəɎŮˊɘŭŮɘɜɞɨɛŮɜɖŭɨůˊɜɞɘŬəŬɘ

ɞɟɗɧˊɜɞɘŬŬˊɧ5ɖɛɏɟɞɡ,ɛŮŰɎŰɖɜŮˊɘůŰɟɞűɐŰɞɡŬˊɧ3ɖɛŮɟɞ

ŮˊŬɔɔŮɚɛŬŰɘəɧɡˊŮɟŬŰɚŬɜŰɘəɧŰŬɝɑŭɘ.

ȾɚɘɜɘəɐŮɝɏŰŬůɖ: 105ůűɨɝŮɘɠ/ɚŮˊŰɧ,30ŬɜŬˊɜɞɏɠ/ɚŮˊŰɧ

ŬɟŰɖɟɘŬəɐˊɑŮůɖ110/60mmHg

SpO2 86%ůŰɖɜŬŰɛɧůűŬɘɟŬ

ȷɊ: əű,űɡůɐɛŬŰŬ: (-), ŭɘŬŰŮŰŬɛɏɜŮɠůűŬɔɑŰɘŭŮɠ

ȺɟɔŬůŰɖɟɘŬəɧɠɏɚŮɔɢɞɠ: D-dimers: ɗŮŰɘəɎ(5.13mg/L)

Űɟɞˊɞɜɑɜɖɇ:ŬɟɜɖŰɘəɐ(<0.01ɛg/L)

CT ŬɔɔŮɘɞɔɟŬűɑŬ: ˊɞɚɚŬˊɚɎŮɚɚŮɑɛɛŬŰŬˊɚɐɟɤůɖɠůŰɘɠˊɜŮɡɛɞɜɘəɏɠ

ŬɟŰɖɟɑŮɠəŬɘŭɘɎŰŬůɖŭŮɝɘɎɠəɞɘɚɑŬɠ(RV/LV>0.9)





ÅȷɜɐəŮɘ ɞ ŬůɗŮɜɐɠ ůŰɖɜ ɞɛɎŭŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ?

Åȼ ˊŬɟɞɡůɑŬ ŭɡůɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŭŮɝɘɎɠ əɞɘɚɑŬɠ 

ůɖɛŬŰɞŭɞŰŮɑ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ?

ÅH ŬɟɜɖŰɘəɐ ŰɟɞˊɞɜɑɜɖɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ?

ÅɄɞɘŬ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ɗŮɟŬˊŮɑŬ ůŰɞɜ ŬůɗŮɜɐ: 

ɗɟɞɛɓɧɚɡůɖ, LMWH ɐ əɚŬůůɘəɐ ɖˊŬɟɑɜɖ?

ÅɀˊɞɟŮɑ ɜŬ ůɡůŰɖɗŮɑ əŬŰôɞɑəɞɜ ɗŮɟŬˊŮɑŬ?



ȷɜɐəŮɘ ɞ ŬůɗŮɜɐɠ ůŰɖɜ ɞɛɎŭŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ 

(ɓɟŬɢɡˊɟɧɗŮůɛɞɠ əɑɜŭɡɜɞɠ ɗŬɜɎŰɞɡ>15%) 

1. ɁŬɘ

2. ȳɢɘ



ȹȽȷɆɇɅɋɀȷɇɋɆȼ  

ȾȽɁȹɈɁɃɈ ɄȺ
ESC GUIDELINES



ȹȽȷɆɇɅɋɀȷɇɋɆȼ  ȾȽɁȹɈɁɃɈ ɄȺ



ÅȷɜɐəŮɘ ɞ ŬůɗŮɜɐɠ ůŰɖɜ ɞɛɎŭŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ?

Åȼ ˊŬɟɞɡůɑŬ ŭɡůɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŭŮɝɘɎɠ əɞɘɚɑŬɠ 

ůɖɛŬŰɞŭɞŰŮɑ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ?

ÅH ŬɟɜɖŰɘəɐ ŰɟɞˊɞɜɑɜɖɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ?

ÅɄɞɘŬ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ɗŮɟŬˊŮɑŬ ůŰɞɜ ŬůɗŮɜɐ: 

ɗɟɞɛɓɧɚɡůɖ, LMWH ɐ əɚŬůůɘəɐ ɖˊŬɟɑɜɖ?

ÅɀˊɞɟŮɑ ɜŬ ůɡůŰɖɗŮɑ əŬŰôɞɑəɞɜ ɗŮɟŬˊŮɑŬ?



ȹȽȷɆɇɅɋɀȷɇɋɆȼ  ȾȽɁȹɈɁɃɈ ɄȺ



ȹȽȷɆɇɅɋɀȷɇɋɆȼ  

ȾȽɁȹɈɁɃɈ ɄȺ
ESC GUIDELINES



ȹɈɆȿȺȽɇɃɈɅũȽȷ ȹȺɂȽȷɆ ȾɃȽȿȽȷɆ

ECHO

ÅȹɘɎŰŬůɖ ȹȺ əɞɘɚɑŬɠ :RV/LV >1 ɐ 

RVDD>30 mm

ÅɈˊɞəɘɜɖůɑŬ ŮɚŮɨɗŮɟɞɡ 

ŰɞɘɢɩɛŬŰɞɠ ȹȺ əɞɘɚɑŬɠ

ÅȺˊɘˊɏŭɤůɖ/ˊŬɟɎŭɞɝɖ 

əɘɜɖŰɘəɧŰɖŰŬ ɛŮůɞəɞɘɚɘŬəɞɨ 

ŭɘŬűɟɎɔɛŬŰɞɠ

ÅɄɜŮɡɛɞɜɘəɐ ɡˊɏɟŰŬůɖ : TRPG 

>30 mmHg ɐ AcT<80ms

ÅShunt ɛɏůɤ ŬɜɞɘɢŰɞɨ ɤɞŮɘŭɏɠ 

ŰɟɐɛŬŰɞɠ

ÅɄŬɟɞɡůɑŬ ɗɟɧɛɓɤɜ ůŰɖ ȹȺ əɞɘɚɑŬ



ȹɈɆȿȺȽɇɃɈɅũȽȷ ȹȺɂȽȷɆ ȾɃȽȿȽȷɆ

CT-ŬɔɔŮɘɞɔɟŬűɑŬ

RVD/LVD 0.9 

RV/LV ratio

ɄŬɟŮəŰɧˊɘůɖ  ɀȾȹ

PA/Ao ratio

Obstruction index (%)
van der Meer RW et al. Radiology 

2005

Schoepf UJ et al. Circulation 2004

ȷɜŬŭɟɞɛɘəɐ ɛŮɚɏŰɖ

435 ŬůɗŮɜŮɑɠ



RV/LV Ó0.9



ÅȷɜɐəŮɘ ɞ ŬůɗŮɜɐɠ ůŰɖɜ ɞɛɎŭŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ?

Åȼ ˊŬɟɞɡůɑŬ ŭɡůɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŭŮɝɘɎɠ əɞɘɚɑŬɠ 

ůɖɛŬŰɞŭɞŰŮɑ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ?

ÅH ŬɟɜɖŰɘəɐ ŰɟɞˊɞɜɑɜɖɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ?

ÅɄɞɘŬ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ɗŮɟŬˊŮɑŬ ůŰɞɜ ŬůɗŮɜɐ: 

ɗɟɞɛɓɧɚɡůɖ, LMWH ɐ əɚŬůůɘəɐ ɖˊŬɟɑɜɖ?

ÅɀˊɞɟŮɑ ɜŬ ůɡůŰɖɗŮɑ əŬŰôɞɑəɞɜ ɗŮɟŬˊŮɑŬ?



ȹȽȷɆɇɅɋɀȷɇɋɆȼ  ȾȽɁȹɈɁɃɈ



Serum troponin levels as predictors 

of short-term mortality

C Becattini et al., Circulation, 2007

20 ɛŮɚɏŰŮɠ, 1985 ŬůɗŮɜŮɑɠ (1998-2006)



Åȼ ŬɟɜɖŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ Űɖɠ Űɟɞˊɞɜɑɜɖɠ ɔɘŬ 

Űɖɜ ˊɟɧɔɜɤůɖ Űɖɠ ɗɜɖŰɧŰɖŰŬɠ Ŭˊɧ ɄȺ ŮɑɜŬɘ ˊɞɚɨ 

ɡɣɖɚɐ əŬɘ ˊɟɞůŮɔɔɑɕŮɘ Űɞ 97-100% 

ESC GUIDELINES

Konstantinides S. Curr Opin Cardiol 2005



ÅȷɜɐəŮɘ ɞ ŬůɗŮɜɐɠ ůŰɖɜ ɞɛɎŭŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ?

Åȼ ˊŬɟɞɡůɑŬ ŭɡůɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŭŮɝɘɎɠ əɞɘɚɑŬɠ 

ůɖɛŬŰɞŭɞŰŮɑ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ?

ÅH ŬɟɜɖŰɘəɐ ŰɟɞˊɞɜɑɜɖɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ?

ÅɄɞɘŬ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ɗŮɟŬˊŮɑŬ ůŰɞɜ ŬůɗŮɜɐ: 

ɗɟɞɛɓɧɚɡůɖ, LMWH ɐ əɚŬůůɘəɐ ɖˊŬɟɑɜɖ?

ÅɀˊɞɟŮɑ ɜŬ ůɡůŰɖɗŮɑ əŬŰôɞɑəɞɜ ɗŮɟŬˊŮɑŬ?



ɄɞɘŬ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ɗŮɟŬˊŮɑŬ ůŰɞɜ ŬůɗŮɜɐ

1. Ūɟɞɛɓɧɚɡůɖ

2. LMWH 

3. ȾɚŬůůɘəɐ ɖˊŬɟɑɜɖ



ESC GUIDELINES



Ann Intern Med. 2004;140:175-

183.
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ȷɁɇȽɄȼȾɇȽȾȼ ȷũɋũȼ

ÅȯɛŮůɖɏɜŬɟɝɖ ŬɜŰɘˊɖəŰɘəɐɠ Ŭɔɤɔɐɠ ůŮ əɚɘɜɘəɐ 

ɡˊɧɜɞɘŬ ɄȺ

ÅȾɚŬůůɘəɐ ɖˊŬɟɑɜɖ ɐ ɢŬɛɖɚɞɨ ɛɞɟɘŬəɞɨ ɓɎɟɞɡɠ 

ɖˊŬɟɑɜɖ (LMWH)

ÅȾɚŬůůɘəɐ ɖˊŬɟɑɜɖ: aPTT 1.5-2.5 

ÅɀɏŰɟɖůɖ aPTT4-6 ɩɟŮɠ ɛŮŰɎ Űɖ bolus ɏɔɢɡůɖ əŬɘ 3 

ɩɟŮɠ ɛŮŰɎ Ŭˊɧ əɎɗŮ ɛŮŰŬɓɞɚɐ ŭɧůɖɠ

ÅɀɏŰɟɖůɖ ŬɘɛɞˊŮŰŬɚɑɤɜ ůŰɖɜ ɏɜŬɟɝɖ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

ˊŬɟô ɖɛɏɟŬ ɔɘŬ Űɘɠ ɖɛɏɟŮɠ 4-14 ɐ ɛɏɢɟɘ Űɖ ŭɘŬəɞˊɐ Űɖɠ 

Ŭɔɤɔɐɠ



ȷɁɇȽɄȼȾɇȽȾȼ ȷũɋũȼ

ȾɚŬůůɘəɐ ɖˊŬɟɑɜɖ ɏɢŮɘ ɏɜŭŮɘɝɖ

ÅȷɘɛɞŭɡɜŬɛɘəɎ ŬůŰŬɗŮɑɠ ŬůɗŮɜŮɑɠ

ÅȷůɗŮɜŮɑɠ ɛŮ ůɞɓŬɟɐ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ 

(creatinine clearance <30ml/min)

ÅȷůɗŮɜŮɑɠ ɛŮ ɡɣɖɚɧ əɑɜŭɡɜɞ ŬɘɛɞɟɟŬɔɑŬɠ

ESC GUIDELINES



ESC GUIDELINES



ȷɁɇȽɄȼȾɇȽȾȼ ȷũɋũȼ

Åȼ əɚŬůůɘəɐ ɖˊŬɟɑɜɖ ɐ ɖ ɢŬɛɖɚɞɨ ɛɞɟɘŬəɞɨ ɓɎɟɞɡɠ 

ɖˊŬɟɑɜɖ ˊɟɏˊŮɘ ɜŬ ůɡɜŮɢɘůŰŮɑ ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ 5 

ɖɛɏɟŮɠ

ÅȰɜŬɟɝɖ əɞɡɛŬɟɘɜɘəɩɜ ŬɜŰɘˊɖəŰɘəɩɜ Ŭˊɧ Űɞ ůŰɧɛŬ 

Ŭˊɧ Űɖɜ ˊɟɩŰɖ ɖɛɏɟŬ ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɖɜ ɖˊŬɟɑɜɖ

ÅɆŰɧɢɞɠ INR 2-3

ÅȹɘŬəɞˊɐ Űɖɠ ˊŬɟŮɜŰŮɟɘəɐ ɖˊŬɟɑɜɖɠ ɧŰŬɜ Űɞ INR

ŮɑɜŬɘ 2-3 ɔɘŬ 2 ůɡɜŮɢɧɛŮɜŮɠ ɖɛɏɟŮɠ





ɄɞɘŬ ɖ ůɡɜɘůŰɩɛŮɜɖ ŭɘɎɟəŮɘŬ Űɖɠ ɗŮɟŬˊŮɑŬɠ

1. 3 ɛɐɜŮɠ

2. 6 ɛɐɜŮɠ

3. 1 ɏŰɞɠ



ESC GUIDELINES



ɁŮɧŰŮɟŬ 

ŬɜŰɘˊɖəŰɘə

Ɏ



Ƀɘ ɛŮɚɏŰŮɠ RECORD 1-4
Rivaroxaban

Eriksson BI et al . 
N Engl J Med 2008;
358:2765 ð75.

Kakkar AK et al . 
Lancet 2008;
372:31ð9.

Lassen MR et al. 
N Engl J Med 2008;
358:2776 ð86. 

Turpie AGG et al.
Lancet 2009;
373:1673 ð80.

http://content.nejm.org/
http://www.thelancet.com/retrieve/pii/S0140673603135921?referrer=www.google.co.uk/search?hl=en&q=lancet+imprint&meta=
http://content.nejm.org/
http://www.thelancet.com/retrieve/pii/S0140673603135921?referrer=www.google.co.uk/search?hl=en&q=lancet+imprint&meta=


ÅȷɜɐəŮɘ ɞ ŬůɗŮɜɐɠ ůŰɖɜ ɞɛɎŭŬ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ?

Åȼ ˊŬɟɞɡůɑŬ ŭɡůɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŭŮɝɘɎɠ əɞɘɚɑŬɠ 

ůɖɛŬŰɞŭɞŰŮɑ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ?

ÅH ŬɟɜɖŰɘəɐ ŰɟɞˊɞɜɑɜɖɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ?

ÅɄɞɘŬ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ɗŮɟŬˊŮɑŬ ůŰɞɜ ŬůɗŮɜɐ: 

ɗɟɞɛɓɧɚɡůɖ, LMWH ɐ əɚŬůůɘəɐ ɖˊŬɟɑɜɖ?

ÅɀˊɞɟŮɑ ɜŬ ůɡůŰɖɗŮɑ əŬŰôɞɑəɞɜ ɗŮɟŬˊŮɑŬ?



Ʉɞɡ ɗŬ ɜɞůɖɚŮɡŰŮɑ ɞ ŬůɗŮɜɐɠ

1. ɆŮ ɀȺŪ

2. ɆŮ əɞɘɜɧ ɗɎɚŬɛɞ

3. ɆŮ ɗɎɚŬɛɞ Ŭɡɝɖɛɏɜɖɠ űɟɞɜŰɑŭŬɠ

4. ɆŰɞɜ ŬůɗŮɜɐ ɛˊɞɟŮɑ ɜŬ ůɡůŰɖɗŮɑ əŬŰôɞɑəɞɜ

ɗŮɟŬˊŮɑŬ



Á11 ȉŮȈǽŰŮȎ ɸŬȍŬŰǾȍȄůȄȎ ïȇŬȉȆǼ ŰȏȐŬȆȌɸȌȆȄȉǽȊȄ
Á928 ŬůȅŮȊŮǿȎȉŮ ǲǨ ɸǾȍŬȊ ȇŬŰô ȌǿȇȌȊ ȅŮȍŬɸŮǿŬ
ÁǬȍȆŰǾȍȆŬ ŬɸȌȇȈŮȆůȉȌȖ: ŬȆȉȌŭȏȊŬȉȆȇǾ ŬůŰǼȅŮȆŬ, ȏɸȌȋǿŬ
ÁǬŬȊǽȊŬȎ ȅǼȊŬŰȌȎ ŰȄȊ ɸȍȗŰȄ ŮȁŭȌȉǼŭŬ

ERJ 2009 



Classes I/II vs classes III ïV :

ÁȺɡŬɘůɗɖůɑŬ Űɞɡ PESI Ó90% 

ÁȷɟɜɖŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ŬɝɑŬ98ï100% ɔɘŬ ˊɟɧɔɜɤůɖ 

ɗɜɖŰɧŰɖŰŬɠ Aujesky D et al, Eur Heart J 2006 



AJRCCM 2010



ũɡɜŬɑəŬ26ŮŰɩɜɛŮŮɚŮɨɗŮɟɞɘůŰɞɟɘəɧˊŬɟɞɡůɘɎɕŮɘŭɨůˊɜɞɘŬəŬɘ

ɗɤɟŬəɘəɧɎɚɔɞɠŬˊɧ3ɩɟɞɡ. ȹɘŬəɞɛɑɕŮŰŬɘůŰɞɜɞůɞəɞɛŮɑɞɛŮ

ůɞɓŬɟɐŬɘɛɞŭɡɜŬɛɘəɐŬůŰɎɗŮɘŬ. ECHOəŬɟŭɘɎɠˊɞɡɔɑɜŮŰŬɘůŰŬ

ɇȺɄŭŮɑɢɜŮɘɡˊŮɟűɧɟŰɤůɖˊɑŮůɖɠŰɖɠŭŮɝɘɎɠəɞɘɚɑŬɠ. ɄɞɘŬɖ

ŮˊɧɛŮɜɖŮɜɏɟɔŮɘŬ

1. ɛŮŰŬűɞɟɎůŰɞɜŬɝɞɜɘəɧɔɘŬCTŬɔɔŮɘɞɔɟŬűɑŬˊɜŮɡɛɞɜɘəɐɠ

2. ŮɘůŬɔɤɔɐůŰɖɀȺŪɔɘŬɗɟɞɛɓɧɚɡůɖ

3. ŭɘŮɜɏɟɔŮɘŬˊɜŮɡɛɞɜɘəɐɠŬɔɔŮɘɞɔɟŬűɑŬɠɔɘŬŮˊɘɓŮɓŬɑɤůɖŰɖɠ

ŭɘɎɔɜɤůɖɠ

4. ŮɟɔŬůŰɖɟɘŬəɐŮˊɘɓŮɓŬɑɤůɖɛŮŰɟɞˊɞɜɑɜɖəŬɘD-dimers
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S Wan et al., Circulation, 2004


