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Derin venöz tromboz (DVT) ve pulmoner emboli (PE) içeren venöz tromboem-
bolizm, en sık görülen üçüncü kardiyovasküler bozukluktur ve nüfusun %5’ini 
etkiler (1). Görüntüleme yöntemlerinin artan duyarlılığı, son 10 yılda pulmoner 
emboli için hastaneye başvuru oranlarının iki katından fazla artmasına neden 
olmuştur, ancak vaka ölüm oranı sabit kalmıştır veya azalmıştır (2-4). Alt eks-
tremitedeki DVT’nin akciğer arterlerine embolizasyonu pulmoner emboli için 
en yaygın mekanizmadır. 

Pulmoner emboli tanısı için dikkatli klinik değerlendirmeye ihtiyaç vardır, 
çünkü klinik başvuru diğer yaygın tıbbi durumları taklit edebilir. Pulmoner em-
boli derhal teşhis edilmesi ve tedavi edilmesi gereken yaygın ve potansiyel ola-
rak ölümcül bir hastalıktır. Klinik olasılık düzeltilmiş veya yaş ayarlı D-dimer 
yorumunun kullanılması, pulmoner emboliyi dışlamak için tanısal görüntüle-
me ihtiyacını azaltmaktadır (10-12). 

Akut pulmoner embolili olan hastaların sadece küçük bir kısmı kısa süreli 
klinik bozulma ile ilişkili yüksek risk özelliklerine sahiptir, ancak bu tür has-
taların tanımlanması ve tromboliz gibi antikoagülasyona ek tedavilerin de göz 
önünde bulundurulması önemlidir. Çeşitli risk tahmin skorları, serum biyobe-
lirteçleri ve sağ ventrikül yüklenmesi gibi görüntüleme anormallikleri, morta-
liteye neden olan nedenler için yüksek risk altındaki hastaları tanımlayabilir 
(9,13,15).
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sini gerektiren acil cerrahi ile sınırlandırılması önerilmektedir. Bu hastalarda, 
antikoagülasyona başlamanın veya devam ettirmenin güvenliği sıklıkla değer-
lendirilmelidir. Tam doz antikoagülasyon, majör kanamanın tekrarı olmadan 
yeniden başlatılabildiğinde, zamanla artan  komplikasyon olasılığını azaltmak 
için VCI filtresi derhal çıkarılmalıdır (5,67). 

Pulmoner Emboli İçin Tedavi Süresi

Oral antikoagülan tedavinin optimal seyri, tedaviyi durdurduktan sonra tekrar-
layan venöz tromboemboli riskine ve antikoagülana bağlı kanama riskine göre 
belirlenir. Klinik risk faktörleri nüks riskini öngörmede önemli görülürken, bi-
yokimyasal ve morfolojik testlerin etkisi belirsizdir. Tekrarlayan venöz trombo-
emboli riski, ilk atak geri dönüşümlü bir majör risk faktörü (cerrahi) tarafından 
provoke edildiğinde düşüktür: 3 aylık antikoagülasyon yeterlidir. Tersine, venöz 
tromboembolizm provoke edilmediğinde veya kalıcı risk faktörü (kanser) ile 
ilişkili olduğunda risk yüksektir: 6 ay veya daha uzun süreli antikoagülasyon ge-
reklidir. Bu ilk tahminden sonra, antikoagülasyon süresi, bazı ek risk faktörleri-
nin (majör trombofili, kronik pulmoner hipertansiyon, masif pulmoner emboli) 
varlığına veya yokluğuna göre modüle edilebilir: pulmoner emboli provoke edil-
mişse 6 ay ve pulmoner emboli provoke edilmemişse 12 ila 24 ay. Antikoagülanla 
ilişkili kanama riski yüksekse, antikoagülasyon süresi kısaltılmalıdır (pulmoner 
emboli provoke edilmişse 3 ay, provoke edilmemişse 3 ila 6 ay). Son olarak, pul-
moner emboli kanserle birlikte ortaya çıktıysa, kanser aktifse veya tedavi devam 
ediyorsa antikoagülasyon 6 ay veya daha uzun süre yapılmalıdır (72).

KAYNAKLAR
1.	 Stein PD, Matta F. Epidemiology and incidence: the scope of the problem and risk 

factors for development of venous thromboembolism. Clin Chest Med 2010;31:611-
28. doi:10.1016/j. ccm.2010.07.001 

2.	 Smith SB, Geske JB, Kathuria P, et al. Analysis of National Trends in Admissions for 
Pulmonary Embolism. Chest 2016;150:35-45. doi:10.1016/j.chest.2016.02.638 

3.	 Stein PD, Matta F, Alrifai A, Rahman A. Trends in case fatality rate in pulmo-
nary embolism according to stability and treatment. Thromb Res 2012;130:841-6. 
doi:10.1016/j.thromres.2012.07.011 

4.	 Jiménez D, de Miguel-Díez J, Guijarro R, et al, RIETE Investigators. Trends in the 
Management and Outcomes of Acute Pulmonary Embolism: Analysis From the RI-
ETE Registry. J Am Coll Cardiol 2016;67:162-70. doi:10.1016/j.jacc.2015.10.060 



Pulmoner Emboli   349 

5.	 Duffett, Lisa, Lana A. Castellucci, and Melissa A. Forgie. “Pulmonary embolism: 
update on management and controversies.” bmj 370 (2020).

6.	 Schulman S, Kearon C, Kakkar AK, et al, RE-COVER Study Group. Dabigatran ver-
sus warfarin in the treatment of acute venous thromboembolism. N Engl J Med 
2009;361:2342-52. doi:10.1056/ NEJMoa0906598 

7.	 Bauersachs R, Berkowitz SD, Brenner B, et al, EINSTEIN Investigators. Oral rivar-
oxaban for symptomatic venous thromboembolism. N Engl J Med 2010;363:2499-
510. doi:10.1056/NEJMoa1007903 

8.	 Agnelli G, Buller HR, Cohen A, et al, AMPLIFY Investigators. Oral apixaban for 
the treatment of acute venous thromboembolism. N Engl J Med 2013;369:799-808. 
doi:10.1056/NEJMoa1302507 

9.	 Ceriani E, Combescure C, Le Gal G, et al. Clinical prediction rules for pulmonary 
embolism: a systematic review and meta-analysis. J Thromb Haemost 2010;8:957-
70. doi:10.1111/j.1538- 7836.2010.03801.x 

10.	Kearon C, de Wit K, Parpia S, et al, PEGeD Study Investigators. Diagnosis of Pul-
monary Embolism with d-Dimer Adjusted to Clinical Probability. N Engl J Med 
2019;381:2125-34. doi:10.1056/ NEJMoa1909159 

11.	Righini M, Van Es J, Den Exter PL, et al. Age-adjusted D-dimer cutoff levels to 
rule out pulmonary embolism: the ADJUST-PE study. JAMA 2014;311:1117-24. 
doi:10.1001/jama.2014.2135 

12.	van der Hulle T, Cheung WY, Kooij S, et al, YEARS study group. Simplified diag-
nostic management of suspected pulmonary embolism (the YEARS study): a pro-
spective, multicentre, cohort study. Lancet 2017;390:289-97. doi:10.1016/S0140-
6736(17)30885-1 

13.	Kearon C, Akl EA, Ornelas J, et al. Antithrombotic Therapy for VTE Disease: 
CHEST Guideline and Expert Panel Report. Chest 2016;149:315-52. doi:10.1016/j.
chest.2015.11.026 

14.	Konstantinides SV, Meyer G, Becattini C, et al, ESC Scientific Document Group. 
2019 ESC Guidelines for the diagnosis and management of acute pulmonary embo-
lism developed in collaboration with the European Respiratory Society (ERS). Eur 
Heart J 2020;41:543-603. doi:10.1093/eurheartj/ehz405 

15.	Konstantinides SV, Meyer G, Becattini C, et al, The Task Force for the diagnosis and 
management of acute pulmonary embolism of the European Society of Cardiology 
(ESC). 2019 ESC Guidelines for the diagnosis and management of acute pulmo-
nary embolism developed in collaboration with the European Respiratory Society 
(ERS): The Task Force for the diagnosis and management of acute pulmonary em-
bolism of the European Society of Cardiology (ESC). Eur Respir J 2019;54:1901647. 
doi:10.1183/13993003.01647-2019 

16.	Büller HR, Décousus H, Grosso MA, et al, Hokusai-VTE Investigators. Edoxaban 
versus warfarin for the treatment of symptomatic venous thromboembolism. N Engl 
J Med 2013;369:1406-15. doi:10.1056/ NEJMoa1306638 



350   Temel Tıp Eğitiminde Kardiyoloji

17.	Stein PD, Hull RD, Kayali F, Ghali WA, Alshab AK, Olson RE. Venous thrombo-
embolism according to age: the impact of an aging population. Arch Intern Med 
2004;164:2260-5. doi:10.1001/ archinte.164.20.2260 

18.	Heit JA. Epidemiology of venous thromboembolism. Nat Rev Cardiol 2015;12:464-
74. doi:10.1038/nrcardio.2015.83 

19.	Barco S, Mahmoudpour SH, Valerio L, et al. Trends in mortality related to pulmo-
nary embolism in the European Region, 2000-15: analysis of vital registration data 
from the WHO Mortality Database. Lancet Respir Med 2020;8:277-87. doi:10.1016/
S2213-2600(19)30354-6 

20.	Wendelboe AM, Raskob GE. Global Burden of Thrombosis: Epidemiologic Aspects. 
Circ Res 2016;118:1340-7. doi:10.1161/ CIRCRESAHA.115.306841 

21.	Anderson FAJr, Spencer FA. Risk factors for venous thromboembolism. Circulation 
2003;107(Suppl 1):I9-16. doi:10.1161/01. CIR.0000078469.07362.E6 

22.	Bĕlohlávek J, Dytrych V, Linhart A. Pulmonary embolism, part I: Epidemiology, risk 
factors and risk stratification, pathophysiology, clinical presentation, diagnosis and 
nonthrombotic pulmonary embolism. Exp Clin Cardiol 2013;18:129-38. 

23.	Kearon C. Natural history of venous thromboembolism. Circulation 2003;107(Sup-
pl 1):I22-30. doi:10.1161/01. CIR.0000078464.82671.78 

24.	Barritt DW, Jordan SC. Anticoagulant drugs in the treatment of pulmonary embo-
lism. A controlled trial. Lancet 1960;1:1309-12. doi:10.1016/S0140-6736(60)92299-6 

25.	Le Gal G, Righini M, Roy PM, et al. Prediction of pulmonary embolism in the emer-
gency department: the revised Geneva score. Ann Intern Med 2006;144:165-71. 
doi:10.7326/0003-4819-144-3- 200602070-00004 

26.	Robert-Ebadi H, Mostaguir K, Hovens MM, et al. Assessing clinical probability 
of pulmonary embolism: prospective validation of the simplified Geneva score. J 
Thromb Haemost 2017;15:1764-9. doi:10.1111/jth.13770 

27.	Lucassen W, Geersing GJ, Erkens PM, et al. Clinical decision rules for exclud-
ing pulmonary embolism: a meta-analysis. Ann Intern Med 2011;155:448-60. 
doi:10.7326/0003-4819-155-7-201110040- 00007 

28.	Kline JA. Utility of a Clinical Prediction Rule to Exclude Pulmonary Embolism 
Among Low-Risk Emergency Department Patients: Reason to PERC Up. JAMA 
2018;319:551-3. doi:10.1001/jama.2017.21901 

29.	Freund Y, Cachanado M, Aubry A, et al, PROPER Investigator Group. Effect of the 
Pulmonary Embolism Rule-Out Criteria on Subsequent Thromboembolic Events 
Among Low-Risk Emergency Department Patients: The PROPER Randomized 
Clinical Trial. JAMA 2018;319:559-66. doi:10.1001/jama.2017.21904 

30.	Linkins LA, Takach Lapner S. Review of D-dimer testing: Good, Bad, and Ugly. Int 
J Lab Hematol 2017;39(Suppl 1):98-103. doi:10.1111/ ijlh.12665 

31.	Douma RA, Kessels JB, Buller HR, Gerdes VE. Knowledge of the D-dimer test re-
sult influences clinical probability assessment of pulmonary embolism. Thromb Res 
2010;126:e271-5. doi:10.1016/j.thromres.2010.07.008 



Pulmoner Emboli   351 

32.	Wells PS, Ihaddadene R, Reilly A, Forgie MA. Diagnosis of Venous Thromboembo-
lism: 20 Years of Progress. Ann Intern Med 2018;168:131-40. doi:10.7326/M17-0291 

33.	van der Pol LM, Tromeur C, Bistervels IM, et al, Artemis Study Investigators. Preg-
nancy-Adapted YEARS Algorithm for Diagnosis of Suspected Pulmonary Embo-
lism. N Engl J Med 2019;380:1139-49. doi:10.1056/NEJMoa1813865 

34.	Righini M, Robert-Ebadi H, Elias A, et al, CT-PE-Pregnancy Group. Diagnosis of 
Pulmonary Embolism During Pregnancy: A Multicenter Prospective Management 
Outcome Study. Ann Intern Med 2018;169:766-73. doi:10.7326/M18-1670 

35.	Bates SM, Rajasekhar A, Middeldorp S, et al. American Society of Hematology 2018 
guidelines for management of venous thromboembolism: venous thromboembo-
lism in the context of pregnancy. Blood Adv 2018;2:3317-59. doi:10.1182/ bloodad-
vances.2018024802 

36.	Sørensen HT, Riis AH, Diaz LJ, Andersen EW, Baron JA, Andersen PK. Familial 
risk of venous thromboembolism: a nationwide cohort study. J Thromb Haemost 
2011;9:320-4. doi:10.1111/j.1538- 7836.2010.04129.x 

37.	Connors JM. Thrombophilia Testing and Venous Thrombosis. N Engl J Med 
2017;377:1177-87. doi:10.1056/NEJMra1700365 

38.	Couturaud F, Leroyer C, Julian JA, et al. Factors that predict risk of thrombosis in rel-
atives of patients with unprovoked venous thromboembolism. Chest 2009;136:1537-
45. doi:10.1378/ chest.09-0757 

39.	Coppens M, Reijnders JH, Middeldorp S, Doggen CJ, Rosendaal FR. Testing for 
inherited thrombophilia does not reduce the recurrence of venous thrombosis. J 
Thromb Haemost 2008;6:1474-7. doi:10.1111/j.1538-7836.2008.03055.x 

40.	Baglin T, Gray E, Greaves M, et al, British Committee for Standards in Haema-
tology. Clinical guidelines for testing for heritable thrombophilia. Br J Haematol 
2010;149:209-20. doi:10.1111/ j.1365-2141.2009.08022.x 

41.	Langlois NJ, Wells PS. Risk of venous thromboembolism in relatives of symptomatic 
probands with thrombophilia: a systematic review. Thromb Haemost 2003;90:17-26. 
doi:10.1055/s-0037-1613594 

42.	Garcia D, Akl EA, Carr R, Kearon C. Antiphospholipid antibodies and the risk of 
recurrence after a first episode of venous thromboembolism: a systematic review. 
Blood 2013;122:817-24. doi:10.1182/blood-2013-04-496257 

43.	García-Fuster MJ, Forner MJ, Fernández C, Gil J, Vaya A, Maldonado L. Long-term 
prospective study of recurrent venous thromboembolism in patients younger than 
50 years. Pathophysiol Haemost Thromb 2005;34:6-12. doi:10.1159/000088541 

44.	Ho WK, Rigano J. Prevalence of antiphospholipid antibodies in an Australian cohort 
of patients with unprovoked venous thromboembolism. Pathology 2018;50:580-1. 
doi:10.1016/j. pathol.2017.12.344 

45.	Pengo V, Denas G, Zoppellaro G, et al. Rivaroxaban vs warfarin in high-risk pa-
tients with antiphospholipid syndrome. Blood 2018;132:1365-71. doi:10.1182/
blood-2018-04-848333 



352   Temel Tıp Eğitiminde Kardiyoloji

46.	Ordi-Ros J, Sáez-Comet L, Pérez-Conesa M, et al. Rivaroxaban Versus Vitamin K 
Antagonist in Antiphospholipid Syndrome: A Randomized Noninferiority Trial. 
Ann Intern Med 2019;171:685-94. doi:10.7326/ M19-0291 

47.	Khan F, Rahman A, Carrier M, et al, MARVELOUS Collaborators. Long term risk of 
symptomatic recurrent venous thromboembolism after discontinuation of antico-
agulant treatment for first unprovoked venous thromboembolism event: systematic 
review and metaanalysis. BMJ 2019;366:l4363. doi:10.1136/bmj.l4363 

48.	Rodger MA, Le Gal G, Anderson DR, et al, REVERSE II Study Investigators. Val-
idating the HERDOO2 rule to guide treatment duration for women with unpro-
voked venous thrombosis: multinational prospective cohort management study. 
BMJ 2017;356:j1065. doi:10.1136/bmj.j1065 

49.	Ageno W, Squizzato A, Wells PS, Büller HR, Johnson G. The diagnosis of sympto-
matic recurrent pulmonary embolism and deep vein thrombosis: guidance from the 
SSC of the ISTH. J Thromb Haemost 2013;11:1597-602. doi:10.1111/jth.12301 

50.	Nijkeuter M, Hovens MM, Davidson BL, Huisman MV. Resolution of thrombo-
emboli in patients with acute pulmonary embolism: a systematic review. Chest 
2006;129:192-7. doi:10.1378/ chest.129.1.192 

51.	Wartski M, Collignon MA. Incomplete recovery of lung perfusion after 3 months 
in patients with acute pulmonary embolism treated with antithrombotic agents. 
THESEE Study Group. Tinzaparin ou Heparin Standard: Evaluation dans l’Embolie 
Pulmonaire Study. J Nucl Med 2000;41:1043-8. 

52.	Donadini MP, Dentali F, Cosmi B, et al. Presence of residual thromboemboli at 
least six months after a first episode of symptomatic pulmonary embolism: do 
perfusion scintigraphy and angio-computed tomography agree?Thromb Haemost 
2009;102:1287-9. doi:10.1160/TH09-05-0301 

53.	den Exter PL, van Es J, Kroft LJ, et al, Prometheus Follow-Up Investigators. Throm-
boembolic resolution assessed by CT pulmonary angiography after treatment for 
acute pulmonary embolism. Thromb Haemost 2015;114:26-34. doi:10.1160/TH14-
10-0842 

54.	Conget F, Otero R, Jiménez D, et al. Short-term clinical outcome after acute symp-
tomatic pulmonary embolism. Thromb Haemost 2008;100:937-42. doi:10.1160/
TH08-02-0065

55.	Jiménez D, Aujesky D, Moores L, et al, RIETE Investigators. Simplification of the 
pulmonary embolism severity index for prognostication in patients with acute 
symptomatic pulmonary embolism. Arch Intern Med 2010;170:1383-9. doi:10.1001/ 
archinternmed.2010.199 

56.	Zondag W, den Exter PL, Crobach MJ, et al, Hestia Study Investigators. Comparison 
of two methods for selection of out of hospital treatment in patients with acute pul-
monary embolism. Thromb Haemost 2013;109:47-52. doi:10.1160/TH12-07-0466 

57.	Wicki J, Perrier A, Perneger TV, Bounameaux H, Junod AF. Predicting adverse out-
come in patients with acute pulmonary embolism: a risk score. Thromb Haemost 
2000;84:548-52. doi:10.1055/s-0037-1614065 



Pulmoner Emboli   353 

58.	Carrier M, Righini M, Wells PS, et al. Subsegmental pulmonary embolism diag-
nosed by computed tomography: incidence and clinical implications. A systematic 
review and meta-analysis of the management outcome studies. J Thromb Haemost 
2010;8:1716-22. doi:10.1111/j.1538-7836.2010.03938.x 

59.	Timp JF, Braekkan SK, Versteeg HH, Cannegieter SC. Epidemiology of can-
cer-associated venous thrombosis. Blood 2013;122:1712-23. doi:10.1182/
blood-2013-04-460121

60.	Ay C, Dunkler D, Marosi C, et al. Prediction of venous thromboembolism in cancer 
patients. Blood 2010;116:5377-82. doi:10.1182/blood-2010-02-270116 

61.	Brenner B, Hull R, Arya R, et al. Evaluation of unmet clinical needs in prophylaxis 
and treatment of venous thromboembolism in highrisk patient groups: cancer and 
critically ill. Thromb J 2019;17:6. doi:10.1186/s12959-019-0196-6 

62.	Kraaijpoel N, Bleker SM, Meyer G, et al, UPE investigators. Treatment and Long-
Term Clinical Outcomes of Incidental Pulmonary Embolism in Patients With Can-
cer: An International Prospective Cohort Study. J Clin Oncol 2019;37:1713-20. 
doi:10.1200/JCO.18.01977 

63.	Carrier M, Blais N, Crowther M, et al. Treatment algorithm in cancer-associated 
thrombosis: Canadian expert consensus. Curr Oncol 2018;25:329-37. doi:10.3747/
co.25.4266 

64.	Sørensen HT, Mellemkjaer L, Olsen JH, Baron JA. Prognosis of cancers associat-
ed with venous thromboembolism. N Engl J Med 2000;343:1846-50. doi:10.1056/
NEJM200012213432504 

65.	Gogarten W, Vandermeulen E, Van Aken H, Kozek S, Llau JV, Samama CM, Euro-
pean Scoeity of Anaesthesiology. Regional anaesthesia and antithrombotic agents: 
recommendations of the European Society of Anaesthesiology. Eur J Anaesthesiol 
2010;27:999-1015. doi:10.1097/EJA.0b013e32833f6f6f 

66.	Horlocker TT, Vandermeuelen E, Kopp SL, Gogarten W, Leffert LR, Benzon HT. 
Regional Anesthesia in the Patient Receiving Antithrombotic or Thrombolytic Ther-
apy: American Society of Regional Anesthesia and Pain Medicine Evidence-Based 
Guidelines (Fourth Edition). Reg Anesth Pain Med 2018;43:263-309. doi:10.1097/
AAP.0000000000000763 

67.	Duffett L, Carrier M. Inferior vena cava filters. J Thromb Haemost 2017;15:3-12. 
doi:10.1111/jth.13564 

68.	Hao Q, Dong BR, Yue J, Wu T, Liu GJ. Thrombolytic therapy for pulmonary embo-
lism. Cochrane Database Syst Rev 2018;12:CD004437. 124 Kucher N, Rossi E, De 
Rosa M, Goldhaber SZ. Massive pulmonary embolism. Circulation 2006;113:577-
82. doi:10.1161/ CIRCULATIONAHA.105.592592 

69.	Jimenez D, Martin-Saborido C, Muriel A, et al. Efficacy and safety outcomes of re-
canalisation procedures in patients with acute symptomatic pulmonary embolism: 
systematic review and network meta-analysis. Thorax 2018;73:464-71. doi:10.1136/ 
thoraxjnl-2017-210040 



354   Temel Tıp Eğitiminde Kardiyoloji

70.	Weinberg A, Tapson VF, Ramzy D. Massive Pulmonary Embolism: Extracorporeal 
Membrane Oxygenation and Surgical Pulmonary Embolectomy. Semin Respir Crit 
Care Med 2017;38:66-72. doi:10.1055/s-0036-1597559 

71.	7Choi JH, O’Malley TJ, Maynes EJ, et al. Surgical Pulmonary Embolectomy Outcomes 
for Acute Pulmonary Embolism. Ann Thorac Surg 2020;S0003- 4975(20)30345-3. 
doi:10.1016/j.athoracsur.2020.01.075 

72.	Couturaud, Francis. The optimal duration of anticoagulant treatment following pul-
monary embolism. Revue des Maladies Respiratoires, 2011, 28.10: 1265-1277.v


