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BÖLÜM 11
Akciğer Enfeksiyonları

Gül ERDAL DÖNMEZ 1

GİRİŞ

Pulmoner enfeksiyonlar, ciddi morbidite ve mortaliteye neden olan dünya ça-
pındaki en önemli enfeksiyöz hastalıklardan birisidir. Akciğer grafileri kolay eri-
şilebilirliğinden ve maliyet-yarar oranının yüksek olmasından dolayı pulmoner 
enfeksiyonlarda en yaygın kullanılan görüntüleme yöntemidir ve bunu bilgisa-
yarlı tomografi (BT) gibi kesitsel görüntüleme yöntemleri takip eder (1). Rad-
yolojik görüntüleme pulmoner enfeksiyonlarda ayırıcı tanı aralığını daraltır ve 
takip muayeneleri için ideal bir araç olarak hizmet verir.

Bilinen bir hastalık varlığının görüntüleme belirtileri tutarlı bir model veya 
karakteristik bir görünüm oluşturduğunda, bu belirtiler o hastalığın bir görün-
tüleme işareti veya radyolojik paterni olarak kabul edilebilir (2). Torasik enfek-
siyonlarda da çeşitli görüntüleme bulguları klinik olarak yararlı olabilir, bazen 
spesifik bir tanıya yönlendirirken sıklıkla ayırıcı tanıyı daraltır. Pnömoninin 
radyolojik yorumu için en iyi yaklaşım paternlerin tanınması ve klinik bilgi-
nin birleşimidir. Radyolojik işaretler hastanın tıbbi hikayesi, fizik muayene bul-
guları ve laboratuvar sonuçları ile değerlendirildiğinde doğru tanıya ulaşmayı 
kolaylaştırır.

Bu bölümde radyografi ve toraks BT’de pulmoner enfeksiyonun yaygın ve 
yaygın olmayan belirti ve bulguları, bu bulguları oluşturan mekanizmalar ve pa-

1 Uzm. Dr., Süreyyapaşa Göğüs Hastalıkları ve Göğüs Cerrahisi Eğitim ve Araştırma Hastanesi, Göğüs 
Hastalıkları, gulerdal84@yahoo.com, ORCID iD: 0000-0002-8377-1876



Akciğer Enfeksiyonları

279

KAYNAKLAR
1. Garg M, Prabhakar N, Gulati A, et al. Spectrum of imaging findings in pulmonary in-

fections. Part 1: Bacterial and viral. Pol J Radiol. 2019 Apr 18;84:e205-e213. doi: 10.5114/
pjr.2019.85812.

2. Walker CM, Abbott GF, Greene RE, et al. Imaging pulmonary infection: classic signs and pat-
terns. AJR Am J Roentgenol. 2014 Mar;202(3):479-92. doi: 10.2214/AJR.13.11463. Erratum 
in: AJR Am J Roentgenol. 2014 Jun;202(6):1396. PMID: 24555584.

3. Fındık S, Erkan ML, Uğurlu D ve ark. Hava bronkogranı, O.M.Ü Tıp Dergisi. 1999 16 (2): 
s139-147

4. Algın O, Gökalp G, Topal U. Signs in chest imaging. Diagn Interv Radiol. 2011 Mar;17(1):18-
29. doi: 10.4261/1305-3825.

5. Chiarenza A, Esposto Ultimo L, Falsaperla D, et al. Chest imaging using signs, symbols, and 
naturalistic images: a practical guide for radiologists and non-radiologists. Insights Imaging. 
2019 Dec 4;10(1):114. doi: 10.1186/s13244-019-0789-4.

6. Longuet R, Phelan Jen-Hsien Lin J-H. Bulgin fissure sign in KP pneumonia. Resuscitation 
& Intensive Care Med 2018;3:49-51 Garg M, Prabhakar N, Gulati A, et al. Spectrum of ima-
ging findings in pulmonary infections. Part 1: Bacterial and viral. Pol J Radiol. 2019 Apr 
18;84:e205-e213. doi: 10.5114/pjr.2019.85812.

7. Jen-Hsien Lin J-H. Bulgin fissure sign in KP pneumonia. Resuscitation & Intensive Care Med 
2018;3:49-51

8. Wang Y, Wang H, Liu Z, et al. The Incidence of Septic Pulmonary Embolism in Patients 
with Klebsiella pneumoniae Liver Abscess: A Systematic Review and Meta-analysis. Gastroen-
terol Res Pract. 2022 Apr 15;2022:3777122. doi: 10.1155/2022/3777122.

9. Han D, Lee KS, Franquet T, et al. Thrombotic and nonthrombotic pulmonary arterial em-
bolism: spectrum of imaging findings. Radiographics. 2003 Nov-Dec;23(6):1521-39. doi: 
10.1148/rg.1103035043.

10. Eriş Gülbay B, Kaya A. Radyoloji dersleri 5: Akciğerin kistik ve kaviter hastalıkları. Tüberkü-
loz ve Toraks Dergisi 2002; 50(2): 301-306

11. İnan N, Sarısoy H T, Mahmutoğlu AS. (2013). Plevra Patolojilerinde Radyolojik Görüntüle-
me. Bulletin of Thoracic Surgery/Toraks Cerrahisi Bülteni, 4(3).

12. Poyraz N, Kalkan H, Ödev K, ve ark. Plevral hastalıkların görüntülenmesi: Akciğer grafisi te-
melinde görüntüleme yöntemlerinin değerlendirilmesi [Imaging of pleural diseases: evalua-
tion of imaging methods based on chest radiography]. Tuberk Toraks. 2017 Mar;65(1):41-55. 
Turkish. doi: 10.5578/tt.47546.

13. Georgiadou SP, Sipsas NV, Marom EM, et al. The diagnostic value of halo and reversed halo sig-
ns for invasive mold infections in compromised hosts. Clin Infect Dis. 2011 May;52(9):1144-
55. doi: 10.1093/cid/cir122.

14. Fred HL, Gardiner CL. The air crescent sign: causes and characteristics. Tex Heart Inst J. 
2009;36(3):264-5.

15. Demir M, Başoğlu, MS, Özyürek BA, et al. Göğüs Hastalıkları. (09.05.2023 tarihinde https://
www.solunum.org.tr/TusadData/Book/853/1072020171032-bolum15.pdf adresinden ulaşıl-
mıştır)

16. De Wever W, Meersschaert J, Coolen J, et al. The crazy-paving pattern: a radiological-patho-
logical correlation. Insights Imaging. 2011 Apr;2(2):117-132. doi: 10.1007/s13244-010-0060-
5.

17. Grover SB, Grover H, Antil N, et al. Imaging Approach to Pulmonary Infections in the Immu-
nocompromised Patient. Indian J Radiol Imaging. 2022 May 27;32(1):81-112. doi: 10.1055/s-
0042-1743418.

18. Maturu VN, Agarwal R. Reversed halo sign: a systematic review. Respir Care. 2014 
Sep;59(9):1440-9. doi: 10.4187/respcare.03020.



TORAKS RADYOLOJISI

280

19. Kıreşi DA, Arıbaş OK, Karabacakoglu A ve ark. Pulmoner hidatik kistin radyolojik bulguları. 
Selcuk Üniversitesi Tıp Fakültesi Dergisi. 2004,20:7-12

20. Alshoabi SA, Alkalady AH, Almas KM, Magram AO, et al. Hydatid Disease: A Radiological Pi-
ctorial Review of a Great Neoplasms Mimicker. Diagnostics (Basel). 2023 Mar 16;13(6):1127. 
doi: 10.3390/diagnostics13061127.

21. Sakarya ME, Arslan H, Uzun K ve ark, Akciğer Kist Hidatiğinde Konvansiyonel Radyografi ve 
Bilgisayarlı Tomografi Bulguları. Van Tıp Dergisi.1998/Nisan Cilt: 5, Sayı: 2,

22. Metlay JP, Waterer GW, Long AC, et al. Diagnosis and Treatment of Adults with Commu-
nity-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic 
Society and Infectious Diseases Society of America. Am J Respir Crit Care Med. 2019 Oct 
1;200(7):e45-e67. doi: 10.1164/rccm.201908-1581ST.

23. Türk Toraks Derneği. Erişkinlerde Hastanede Gelişen Pnömoni Tanı Ve Tedavi Uzlaşı Raporu. 
(09.05.2023 tarihinde https://toraks.org.tr/site/sf/books/pre_migration/4500cdf26926c6f5c-
c9f197b8f8dfa92639c96046aff8b9866b60be3e001a366.pdf adresinden ulaşılmıştır)

24. Franquet T. Imaging of pneumonia: trends and algorithms. Eur Respir J. 2001 Jul;18(1):196-
208. doi: 10.1183/09031936.01.00213501.

25. Okada F, Ando Y, Matsushita S, et al. Thin-section CT findings of patients with acute Strep-
tococcus pneumoniae pneumonia with and without concurrent infection. Br J Radiol. 2012 
Aug;85(1016):e357-64. doi: 10.1259/bjr/18544730.

26. Vilar J, Domingo ML, Soto C, et al. Radiology of bacterial pneumonia. Eur J Radiol. 2004 
Aug;51(2):102-13. doi: 10.1016/j.ejrad.2004.03.010.

27. Morikawa K, Okada F, Ando Y, et al. Meticillin-resistant Staphylococcus aureus and meticil-
lin-susceptible S. aureus pneumonia: comparison of clinical and thin-section CT findings. Br 
J Radiol. 2012 Jun;85(1014):e168-75. doi: 10.1259/bjr/65538472. Epub 2011 Jul 12.

28. Reittner P, Müller NL, Heyneman L, et al. Mycoplasma pneumoniae pneumonia: radiograp-
hic and high-resolution CT features in 28 patients. AJR Am J Roentgenol. 2000 Jan;174(1):37-
41. doi: 10.2214/ajr.174.1.1740037.

29. Tanaka H. Correlation between Radiological and Pathological Findings in Patients with 
Mycoplasma pneumoniae Pneumonia. Front Microbiol. 2016 May 11;7:695. doi: 10.3389/
fmicb.2016.00695.

30. Sharma L, Losier A, Tolbert T, et al. Atypical Pneumonia: Updates on Legionella, Chlamy-
dophila, and Mycoplasma Pneumonia. Clin Chest Med. 2017 Mar;38(1):45-58. doi: 10.1016/j.
ccm.2016.11.011. Epub 2016 Dec 24.

31. Komiya K, Yoshikawa H, Goto A, et al. Radiological patterns and prognosis in elderly patients 
with acute Klebsiella pneumoniae pneumonia: A retrospective study. Medicine (Baltimore). 
2022 Aug 12;101(32):e29734. doi: 10.1097/MD.0000000000029734.

32. Okada F, Ando Y, Honda K, et al. Acute Klebsiella pneumoniae pneumonia alone and with 
concurrent infection: comparison of clinical and thin-section CT findings. Br J Radiol. 2010 
Oct;83(994):854-60. doi: 10.1259/bjr/28999734. Epub 2010 Jul 20.

33. Franquet T. Imaging of pneumonia: trends and algorithms. Eur Respir J. 2001 Jul;18(1):196-
208. doi: 10.1183/09031936.01.00213501.

34. Kanne JP, Yandow DR, Mohammed TL, et al. CT findings of pulmonary nocardiosis. AJR Am 
J Roentgenol. 2011 Aug;197(2):W266-72. doi: 10.2214/AJR.10.6208.

35. Watkins RR. Using Precision Medicine for the Diagnosis and Treatment of Viral Pneumonia. 
Adv Ther. 2022 Jul;39(7):3061-3071. doi: 10.1007/s12325-022-02180-8. Epub 2022 May 21.

36. Freeman AM, Leigh, Jr TR. Viral Pneumonia. 2022 Jul 4. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing; 2023 Jan- PMID: 30020658.

37. Uyeki TM, Hui DS, Zambon M, Wentworth DE, Monto AS. Influenza. Lancet. 2022 Aug 
27;400(10353):693-706. doi: 10.1016/S0140-6736(22)00982-5. PMID: 36030813; PMCID: 
PMC9411419.



Akciğer Enfeksiyonları

281

38. Mayer JL, Lehners N, Egerer G, Kauczor HU, Heußel CP. CT-morphological characterization 
of respiratory syncytial virus (RSV) pneumonia in immune-compromised adults. Rofo. 2014 
Jul;186(7):686-92. doi: 10.1055/s-0033-1356353. Epub 2014 Feb 20.

39. Ruuskanen O, Lahti E, Jennings LC, et al. Viral pneumonia. Lancet. 2011 Apr 9;377(9773):1264-
75. doi: 10.1016/S0140-6736(10)61459-6. Epub 2011 Mar 22.

40. Tan D, Fu Y, Xu J, et al. Severe adenovirus community-acquired pneumonia in immunocom-
petent adults: chest radiographic and CT findings. J Thorac Dis. 2016 May;8(5):848-54. doi: 
10.21037/jtd.2016.03.38.

41. Travi G, Pergam SA. Cytomegalovirus pneumonia in hematopoietic stem cell recipients. J In-
tensive Care Med. 2014 Jul-Aug;29(4):200-12.doi:10.1177/0885066613476454.Epub2013 Feb 
6.

42. Baumrin E, Cheng MP, Kanjilal S, et al. Severe Herpes Zoster Requiring Intravenous Antiviral 
Treatment in Allogeneic Hematopoietic Cell Transplantation Recipients on Standard Acyc-
lovir Prophylaxis. Biol Blood Marrow Transplant. 2019 Aug;25(8):1642-1647. doi: 10.1016/j.
bbmt.2019.04.015.

43. Al-Turab M, Chehadeh W. Varicella infection in the Middle East: Prevalence, complications, 
and vaccination. J Res Med Sci. 2018 Apr 26;23:19. doi: 10.4103/jrms.JRMS_979_17.

44. Kim, J. S., Ryu, C. W., Lee, S. I., Sung, D. W., & Park, C. K. (1999). High-resolution CT findings 
of varicella-zoster pneumonia. AJR. American journal of roentgenology, 172(1), 113-116.

45. Singh AP, Finkelstein M, Chung M, et al. Review of Thoracic Imaging Manifestations of CO-
VID-19 and Other Pathologic Coronaviruses. Radiol Clin North Am. 2022 May;60(3):359-
369. doi: 10.1016/j.rcl.2022.01.004. Epub 2022 Jan 11.

46. Chams N, Chams S, Badran R, Shams A, Araji A, Raad M, Mukhopadhyay S, Stroberg E, Du-
val EJ, Barton LM and Hajj Hussein I (2020) COVID-19: A Multidisciplinary Review. Front. 
Public Health 8:383. doi: 10.3389/fpubh.2020.00383

47. Ye Z, Zhang Y, Wang Y, Huang Z, Song B. Chest CT manifestations of new coronavirus disease 
2019 (COVID-19): a pictorial review. Eur Radiol. 2020 Aug;30(8):4381-4389. doi: 10.1007/
s00330-020-06801-0. Epub 2020 Mar 19.

48. Pan F, Ye T, Sun P, Gui S, Liang B, Li L, Zheng D, Wang J, Hesketh RL, Yang L, Zheng C. Time 
Course of Lung Changes at Chest CT during Recovery from Coronavirus Disease 2019 (CO-
VID-19). Radiology. 2020 Jun;295(3):715-721. doi: 10.1148/radiol.2020200370. Epub 2020 
Feb 13.

49. Ranucci M, Ballotta A, Di Dedda U, et al. The procoagulant pattern of patients with CO-
VID-19 acute respiratory distress syndrome. J Thromb Haemost. 2020 Jul;18(7):1747-1751. 
doi: 10.1111/jth.14854.

50. Tang JS, Lai JK, McCusker MW, Irving L, Pascoe DM, Heinze SB. Chest imaging findings in 
COVID-19-positive patients in an Australian tertiary hospital. J Med Imaging Radiat Oncol. 
2022 Sep;66(6):755-760. doi: 10.1111/1754-9485.13339.

51. Schmiedel Y, Zimmerli S. Common invasive fungal diseases: an overview of invasive candidi-
asis, aspergillosis, cryptococcosis, and Pneumocystis pneumonia. Swiss Med Wkly. 2016 Feb 
22;146:w14281. doi: 10.4414/smw.2016.14281.

52.  Garg M, Prabhakar N, Gulati A, Agarwal R, Dhooria S. Spectrum of imaging findings in 
pulmonary infections. Part 2: Fungal, mycobacterial, and parasitic. Pol J Radiol. 2019 Apr 
22;84:e214-e223. doi: 10.5114/pjr.2019.85813.

53. Gefter WB. The spectrum of pulmonary aspergillosis. J Thorac Imaging. 1992 Sep;7(4):56-74. 
doi: 10.1097/00005382-199209000-00009.

54. Greene R. The radiological spectrum of pulmonary aspergillosis. Med Mycol. 2005 May;43 
Suppl 1:S147-54. doi: 10.1080/13693780500064771.

55. Glimp RA, Bayer AS. Pulmonary aspergilloma. Diagnostic and therapeutic considerations. 
Arch Intern Med. 1983 Feb;143(2):303-8. doi: 10.1001/archinte.143.2.303.



TORAKS RADYOLOJISI

282

56. Chabi ML, Goracci A, Roche N, Paugam A, Lupo A, Revel MP. Pulmonary aspergillosis. Di-
agn Interv Imaging. 2015 May;96(5):435-42. doi: 10.1016/j.diii.2015.01.005. Epub 2015 Mar 
6.

57. Kim SY, Lee KS, Han J, Kim J, Kim TS, Choo SW, Kim SJ. Semiinvasive pulmonary aspergillo-
sis: CT and pathologic findings in six patients. AJR Am J Roentgenol. 2000 Mar;174(3):795-8. 
doi: 10.2214/ajr.174.3.1740795.

58. Kousha M, Tadi R, Soubani AO. Pulmonary aspergillosis: a clinical review. Eur Respir Rev. 
2011 Sep 1;20(121):156-74. doi: 10.1183/09059180.00001011.

59. Hu Z, Chen J, Wang J, Xiong Q, Zhong Y, Yang Y, et al. (2017) Radiological characteristics of 
pulmonary cryptococcosis in HIV-infected patients.PloS ONE 12(3): e0173858.https://doi.
org/ 10.1371/journal.pone.0173858

60. Truong J, Ashurst JV. Pneumocystis Jirovecii Pneumonia. 2023 Jan 21. In: StatPearls [Inter-
net]. Treasure Island (FL): StatPearls Publishing; 2023 Jan.

61. Salzer HJF, Schäfer G, Hoenigl M, Günther G, Hoffmann C, Kalsdorf B, Alanio A, Lange 
C. Clinical, Diagnostic, and Treatment Disparities between HIV-Infected and Non-HIV-In-
fected Immunocompromised Patients with Pneumocystis jirovecii Pneumonia. Respiration. 
2018;96(1):52-65. doi: 10.1159/000487713. Epub 2018 Apr 10.

62. Maturu VN, Agarwal R. Reversed halo sign: a systematic review. Respir Care. 2014 
Sep;59(9):1440-9. doi: 10.4187/respcare.03020. Epub 2014 Apr 29.

63. Benjamin SR, Narayanan D, Chandy ST, Gnanamuthu BR, Michael JS, Kodiatte TA. Pulmo-
nary mucormycosis-a case series. Indian J Thorac Cardiovasc Surg. 2022 Mar;38(2):177-182. 
doi: 10.1007/s12055-021-01272-4. Epub 2021 Oct 30.

64. Lupia T, Corcione S, Guerrera F, Costardi L, Ruffini E, Pinna SM, Rosa FG. Pulmonary 
Echinococcosis or Lung Hydatidosis: A Narrative Review. Surg Infect (Larchmt). 2021 
Jun;22(5):485-495. doi: 10.1089/sur.2020.197. Epub 2020 Dec 9.

65. Garg MK, Sharma M, Gulati A, Gorsi U, Aggarwal AN, Agarwal R, Khandelwal N. Imaging in 
pulmonary hydatid cysts. World J Radiol. 2016 Jun 28;8(6):581-7. doi: 10.4329/wjr.v8.i6.581.

66. Shamsuzzaman SM, Hashiguchi Y. Thoracic amebiasis. Clin Chest Med. 2002 Jun;23(2):479-
92. doi: 10.1016/s0272-5231(01)00008-9.




