BAIUm 16

PULMONER ODEMLI HASTAYA

YAKLASIM

Esma Seda AKALIN KARACA!

Tanim

Pulmoner 6dem, interstisyel doku iginde ve/veya akcigerin alveoler hava bos-
luklar1 iginde anormal siv1 birikimi olarak tanimlanir. Normal sartlarda, pulmo-
ner dolagimdan filtrelenen ve lenfatik sistem tarafindan absorbe edilen siv1 ara-
sinda bir denge vardir. Bu denge, interstisyel boslukta yalnizca kiigiik bir miktar
swv1 bulunmasini saglar. Ekstravaskiiler alanda artmis siv1 birikimi, klinik olarak
pulmoner 6dem olarak ortaya ¢ikar. Bu durum, pulmoner hidrostatik basingta
meydana gelen belirgin yiikselmeye sekonder olarak filtrelenmis sivi miktarin-
daki bir artistan, pulmoner kapiller permeabilitede siv1 ve protein ekstravazas-
yonuna neden olan bir durumdan veya lenfatik drenajin kesintiye ugramasindan
kaynaklanabilir (2).

Etiyolojisi, pulmoner dolagimdan yeterli miktarda kanin uzaklastirilamamasi
ile karakterize kardiyojenik bir nedenden ya da akciger parankiminde meydana
gelen bir hasar sonucu ortaya ¢ikan non-kardiyojenik bir nedenden kaynakla-
nabilmektedir. Etiyolojiye bakilmaksizin, akcigerde meydana gelen siv1 birikimi,
alveollerde solunum gazlarinin degisimini bozarak solunum sikintis1 ve mekanik
ventilasyon ihtiyacina neden olur (3). Pulmoner 6dem, bir¢ok hastaligin siire-
cinde meydana gelen 6nemli bir patolojidir ve bu nedenle altta yatan nedenin
belirlenmesi, siirecin yonetimine rehberlik etmek i¢in 6nemlidir.

Klinik Bulgular

Oykii ve fizik muayene bulgulari, hastada var olan solunum yetmezliginin de-
recesinin belirlenmesine, tan1 konulmasina ve ¢ogu zaman da altta yatan etiyolo-
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cinde farkl disiplinlerden, iyi koordine edilmis bir ekibin ortaklasa ¢aligmasini
gerektirmektedir. Altta yatan nedenin saptandig1 ve yonetildigi bir yaklagim ile
teshis ve tedavinin en uygun segenekler ile dogru ve zamaninda yapilmasi, muh-
temel komplikasyonlarin 6nlenmesi ve hastanin en yiiksek faydayr gérmesini
saglayacaktir. Gerek pulmoner, gerekse pulmoner sistemle iliskili diger doku ve
organ sistemlerinin islevlerinin korunmasi ve halihazirda olusmus komplikas-
yonlarin ¢oziilebilmesi amaciyla hastanin yakin takibi ve giincel algoritmalar ile
belirlenmis tedavi seceneklerinin sunulabilmesi, yasam kalitesinde artis ve mor-
talite oranlarinda azalma agisindan olduk¢a 6nemlidir.

KAYNAKLAR

1. Porter, RS, & Kaplan, JL. (Eds.). (2011). The Merck manual of diagnosis and therapy.
The Merck manual of diagnosis and therapy (19th ed.). Merck Sharp & Dohme Corp.

2. Ware LB, Matthay MA. Pulmonary Edema. N Engl ] Med 2005; 353: 2788-2796.

3. Baird A. Acute pulmonary oedema-management in general practice. Aust Fam Phy-
sician 2010;39:910-4.

4. Broaddus VC, Mason R], Ernst JD, et al. (2016). Pulmonary edema. In: Murray and
Nadel’s Textbook of Respiratory Medicine (6th ed.). Saunders Elsevier.

5.  Gluecker T, Capasso P, Schnyder P, et al. Clinical and radiologic features of pulmo-
nary edema. Radiographics. 1999;19(6):1507-31; discussion 1532-3. doi: 10.1148/
radiographics.19.6.g99n0211507.

6. Guntupalli KK. Acute pulmonary edema. Cardiol Clin. 1984;2(2):183-200.

7.  Birts W, Andrews S, Thorning G. A case of recurrent recurrent laryngeal nerve palsy:
Ortner’s Syndrome in pregnancy. Anaesthesia Cases. 2014; 2: 103-106. https://doi.
org/10.21466/ac. ACORRLN.2014

8. Bonow RO, Carabello BA, Chatterjee K, et al. Focused update incorporated into the
ACC/AHA 2006 guidelines for the management of patients with valvular heart di-
sease: a report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Writing Committee to revise the 1998 guidelines
for the management of patients with valvular heart disease). Endorsed by the Society
of Cardiovascular Anesthesiologists, Society for Cardiovascular Angiography and
Interventions, and Society of Thoracic Surgeons. ] Am Coll Cardiol. 2008;52(13):e1-
el42.

9. Shah PM, Gramiak R, Kramer DH, et al. Determinants of atrial (S4) and ventricular
(S3) gallop sounds in primary myocardial disease. N Engl ] Med. 1968; 278:753-8.

10. Rihal CS, Davis KB, Kennedy JW, et al. The utility of clinical, electrocardiographic,
and roentgenographic variables in the prediction of left ventricular function. Am ]
Cardiol. 1995;75:220-3.

11. Sarkar M, Madabhavi I, Niranjan N, et al. Auscultation of the respiratory system.
Ann Thorac Med. 2015;10(3):158-68.

12. Lee JY. Clinical presentations of critical cardiac defects in the newborn: Decision
making and initial management. Korean J Pediatr. 2010;53(6):669-79. doi: 10.3345/
kjp.2010.53.6.669.

13. Sureka B, Bansal K, Arora A. Pulmonary edema - cardiogenic or noncardiogenic? J



Pulmoner Odemli Hastaya Yaklagim

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Family Med Prim Care. 2015;4(2):290.

Dobbe L, Rahman R, Elmassry M, et al. Cardiogenic Pulmonary Edema. Am ] Med
Sci. 2019;358(6):389-397. doi: 10.1016/j.amjms.2019.09.011.

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the manage-
ment of heart failure: executive summary: a report of the American College of Car-
diology Foundation/American Heart Association Task Force on practice guidelines.
Circulation. 2013 Oct 15;128(16):1810-52.

Gedela M, Khan M, Jonsson O. Heart Failure. S D Med. 2015;68(9):403-5, 407-9.
Ferguson ND, Fan E, Camporota L, et al. The Berlin definition of ARDS: an ex-
panded rationale, justification, and supplementary material. Intensive Care Med.
2012;38(10):1573-82. doi: 10.1007/s00134-012-2682-1. Epub 2012 Aug 25. Erratum
in: Intensive Care Med. 2012 Oct;38(10):1731-2.

Bernard GR, Artigas A, Brigham KL, et al. Report of the American-European Con-
sensus conference on acute respiratory distress syndrome: definitions, mechanisms,
relevant outcomes, and clinical trial coordination. Consensus Committee. J Crit
Care. 1994 Mar;9(1):72-81. doi: 10.1016/0883-9441(94)90033-7.

Kakouros NS , Kakouros SN. Non-Cardiogenic Pulmonary Edema. Hellenic J Car-
diol. 2003; 44: 385-391.

Ganter CC, Jakob SM, Takala J. Pulmonary capillary pressure. A review. Miner-
va Anestesiol. 2006 Jan-Feb;72(1-2):21-36. Erratum in: Minerva Anestesiol. 2007
Mar;73(3):XVIIL Ganter, C G [corrected to Ganter, C C].

Starling EH. On the absorption of fluids from the connective tissue spaces. ] Physiol.
1896;19:312-326. doi:10.1113/ jphysiol.1896.sp000596

Woodcock TE, Woodcock TM. Revised Starling equation and the glycocalyx model
of transvascular fluid exchange: an improved paradigm for prescribing intravenous
fluid therapy. Br ] Anaesth. 2012;108:384-394. doi:10.1093/bja/aer515

Vadasz I, Raviv S, Sznajder JI. Alveoler epithelium and Na,K-ATPase in acute lung
injury. Intensive Care Med. 2007;33(7):1243-1251. doi: 10.1007/s00134-007-0661-8.
Nugent K, Dobbe L, Rahman R, et al. Lung morphology and surfactant function in
cardiogenic pulmonary edema: a narrative review. ] Thorac Dis. 2019;11(9):4031-
4038. doi: 10.21037/jtd.2019.09.02.

Berthiaume Y, Folkesson HG, Matthay MA. Lung edema clearance: 20 years of prog-
ress: invited review: alveoler edema fluid clearance in the injured lung. ] Appl Physiol
(1985). 2002;93(6):2207-13. doi: 10.1152/japplphysiol.01201.2001.

Moskowitz SM, Wiener-Kronish JP. Mechanisms of bacterial virulence in pul-
monary infections. Curr Opin Crit Care. 2010;16(1):8-12. doi: 10.1097/MCC.
0b013e3283354710.

Luisada AA, Cardi L. Acute pulmonary edema; pathology, physiology and clinical
management. Circulation. 1956;13(1):113-35. doi: 10.1161/01.cir.13.1.113.

Davison DL, Terek M, Chawla LS. Neurogenic pulmonary edema. Crit Care. 2012
12;16(2):212. doi: 10.1186/cc11226.

Iles KE, Song W, Miller DW, et al. Reactive species and pulmonary edema. Expert
Rev Respir Med. 2009;3(5):487-496. doi: 10.1586/ers.09.41.

Murray JE Pulmonary edema: pathophysiology and diagnosis. Int ] Tuberc Lung
Dis. 2011;15(2):155-60, i.

Alwi I. Diagnosis and management of cardiogenic pulmonary edema. Acta Med In-
dones. 2010;42(3):176-84.

Lee Y], Lee J, Park YS, et al. Predictors of cardiogenic and non-cardiogenic causes in




Toraks Acillerine Yaklagim

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

cases with bilateral chest infiltrates. Tuberc Respir Dis (Seoul). 2013;74(1):15-22. doi:
10.4046/trd.2013.74.1.15.

Mattu A, Martinez JP, Kelly BS. Modern management of cardiogenic pulmonary
edema. Emerg Med Clin North Am. 2005;23(4):1105-25.

Ware LB, Matthay MA. Clinical practice. Acute pulmonary edema. N Engl ] Med.
2005 29;353(26):2788-96.

Rana R, Vlahakis NE, Daniels CE, et al. B-type natriuretic peptide in the assess-
ment of acute lung injury and cardiogenic pulmonary edema. Crit Care Med.
2006;34(7):1941-6. doi: 10.1097/01.CCM.0000220492.15645.47.

Levitt JE, Vinayak AG, Gehlbach BK, et al. Diagnostic utility of B-type natriuretic
peptide in critically ill patients with pulmonary edema: a prospective cohort study.
Crit Care. 2008;12(1):R3. doi: 10.1186/cc6764.

Mueller C, Laule-Kilian K, Scholer A, et al. B-type natriuretic peptide for acute
dyspnea in patients with kidney disease: insights from a randomized comparison.
Kidney Int. 2005;67(1):278-84. doi: 10.1111/j.1523-1755.2005.00079.x.

Pistolesi M, Miniati M, Milne EN, et al. The chest roentgenogram in pulmonary
edema. Clin Chest Med. 1985;6(3):315-44.

Tsuchiya N, Griffin L, Yabuuchi H, et al. Imaging findings of pulmonary edema:
Part 1. Cardiogenic pulmonary edema and acute respiratory distress syndrome. Acta
Radiol. 2020;61(2):184-194. doi: 10.1177/0284185119857433.

Saleh M, Miles Al Lasser RP. Unilateral pulmonary edema in Swyer-James syndro-
me. Chest. 1974 Nov;66(5):594-7. doi: 10.1378/chest.66.5.594.

Krishnan S, Maxwell MJ, Myers BA. Unilateral pulmonary venous occlusion caused
by a localized pericardial clot. Intensive Care Med. 2018 Oct;44(10):1754-1755. doi:
10.1007/s00134-018-5184-y.

Gyves-Ray KM, Spizarny DL, Gross BH. Unilateral pulmonary edema due to postlo-
bectomy pulmonary vein thrombosis. AJR Am ] Roentgenol. 1987;148(6):1079-80.
doi: 10.2214/ajr.148.6.1079.

Kashiura M, Tateishi K, Yokoyama T, et al Unilateral cardiogenic pulmonary edema
associated with acute mitral regurgitation. Acute Med Surg. 2016;4(1):119-122. doi:
10.1002/ams2.234.

Brant WE, Helms CA. (2007). Fundamentals of diagnostic radiology. Lippincott
Williams & Wilkins. ISBN:0781761352.

Hasan AA, Makhlouf HA. B-lines: Transthoracic chest ultrasound signs useful in
assessment of interstitial lung diseases. Ann Thorac Med. 2014;9(2):99-103. doi:
10.4103/1817-1737.128856.

Theerawit P, Touman N, Sutherasan Y, et al. Transthoracic ultrasound assessment
of B-lines for identifying the increment of extravascular lung water in shock pa-
tients requiring fluid resuscitation. Indian J Crit Care Med. 2014;18(4):195-9. doi:
10.4103/0972-5229.130569.

Militaru C, Deliu R, Donoiu I, et al. Echocardiographic Parameters in Acute Pulmo-
nary Edema. Curr Health Sci J. 2017;43(4):345-350. doi: 10.12865/CHSJ.43.04.10.
Vignon P, Colreavy F, Slama M. Pulmonary Edema: Which Role for Echocardiog-
raphy in the Diagnostic Workup?. In: de Backer D, Cholley B, Slama M, et al. (eds).
(2011). Hemodynamic Monitoring Using Echocardiography in the Critically IIL
Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-87956-5_16
Komiya K, Ishii H, Murakami J, Yet al. Comparison of chest computed tomography
features in the acute phase of cardiogenic pulmonary edema and acute respiratory



Pulmoner Odemli Hastaya Yaklagim

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

distress syndrome on arrival at the emergency department. Journal of thoracic ima-
ging. 2013; 28 (5): 322-8. doi:10.1097/RT1.0b013e31828d40b2

Gidwani UK, Mohanty B, Chatterjee K. The pulmonary artery catheter: a critical
reappraisal. Cardiol Clin. 2013;31(4):545-65, viii. doi: 10.1016/j.cc1.2013.07.008.
Assaad S, Kratzert WB, Shelley B, et al. Assessment of Pulmonary Edema: Princip-
les and Practice. ] Cardiothorac Vasc Anesth. 2018;32(2):901-914. doi: 10.1053/].
jvca.2017.08.028.

Monnet X, Anguel N, Osman D, et al. Assessing pulmonary permeability by trans-
pulmonary thermodilution allows differentiation of hydrostatic pulmonary edema
from ALI/ARDS. Intensive Care Med. 2007;33(3):448-53. doi: 10.1007/s00134-006-
0498-6.

Chioncel O, Collins SP, Ambrosy AP, et al. Pulmonary Oedema-Therapeutic Targets.
Card Fail Rev. 2015 Apr;1(1):38-45. doi: 10.15420/CFR.2015.01.01.38.

Ingbar DH. Cardiogenic pulmonary edema: mechanisms and treatment - an
intensivists view. Curr Opin Crit Care. 2019;25(4):371-378. doi: 10.1097/
MCC.0000000000000626.

Coons ]C, McGraw M, Murali S. Pharmacotherapy for
acute  heart  failure = syndromes. Am ] Health Syst Pharm.
2011;68:21-35. http://dx.doi.org/10.2146/ajhp100202

Purvey M, Allen G. Managing acute pulmonary oedema. Aust Prescr. 2017
Apr;40(2):59-63. doi: 10.18773/austprescr.2017.012. Epub 2017 Apr 3. PMID:
28507398; PMCID: PMC5408000.

Felker GM, Lee KL, Bull DA, et al, for the NHLBI Heart failure Clinical
Research Network. Diuretic strategies in patients with acute decompensated heart
failure. N Engl ] Med. 2011; 364:7979-8805

Vismara LA, Leaman DM, Zelis R. The effects of morphine on venous tone in pa-
tients with acute pulmonary oedema, Circulation, 1976;54:335.

Meine TJ, Roe MT, Chen AY, et al. The association of intravenous morphine use and
outcomes in acute coronary syndromes: Results from the CRUSADE Quality Impro-
vement initiative. Am Heart J. 2005;149:1043-9.

Acute cardiogenic pulmonary oedema. In: eTG complete
[Internet]. Melbourne: Therapeutic Guidelines Limited; 2016.
www.tg.org.au [Accessed 2020 Dec]

Beasley R, Chien ], Douglas J, et al. Thoracic Society of Australia and New Zealand
oxygen guidelines for acute oxygen use in adults: ‘Swimming between the flags’ Res-
pirology. 2015;20:1182-91. http://dx.doi.org/10.1111/resp.12620

Li H, Hu C, XiaJ, et al. A comparison of bilevel and continuous positive airway pres-
sure noninvasive ventilation in acute cardiogenic pulmonary edema. Am J Emerg
Med. 2013;31:1322-7. http://dx.doi.org/10.1016/j.ajem.2013.05.043




