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GIRIŞ

Diyabetes mellitus birçok organı etkileyen ciddi komplikasyonlarla ilişkili mul-
ti-sistemik bir hastalıktır. Özellikle ayak olmak üzere muskuloskeletal sistemi 
etkileyen bir nörovasküler hastalıktır. Yaşam beklentisinin artmasıyla diyabet 
ilişkili komplikasyonların insidansında artış mevcuttur. Pedal ülser gelişme ihti-
mali diyabetik popülasyonda %25’den fazladır (1). Vaskülopati, nöropati ve en-
feksiyon diyabet ilişkili ayak komplikasyonlarının gelişimine neden olan üç ana 
patolojik prosestir. Değişmiş bir immün yanıt (fagositoz ve granülositlerin mik-
robisidal aktivitesinde defekt) enfeksiyöz ayak komplikasyonlarının gelişiminde 
aynı derecede sorumlu bir faktördür (2). Nöropati sensöri, motor ve otonomik 
sinirlerde meydana gelir. Sensöri nöropati koruma algısında kayıba neden olarak 
ayak travması fark edilmez ve ülser oluşumuna yol açar. Ülser sıklıkla bakteri-
lerin giriş kapısıdır ve selülit ve/veya apse oluşumuna yol açar. Motor nöropati, 
kas atrofisi, ayak deformitesi ve değişen biyomekanik ile sonuçlanır. Bu, ayakta 
durma veya yürüme sırasında yüksek basınç alanlarına ve duyusal eksiklikler ne-
deniyle fark edilemeyen tekrarlayan travmalara yol açar. Otonom nöropati kuru 
cilt ile sonuçlanır, bu da bakterilerin giriş yerleri olarak hizmet eden çatlaklara 
ve yarıklara yol açar. Otonom nöropati ayrıca kutanöz kan akımının nörojenik 
regülasyonunda ülser oluşumuna ve enfeksiyona verilen yanıtın değişmesine kat-
kıda bulunabilecek bir değişikliğe yol açar (1).
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Farklı diyabetik ayak enfeksiyon türleri arasında doğru bir tanımlama ve ayrım, 
klinisyen için hala bir zorluk teşkil etmektedir. Tek bir hasta için en uygun te-
rapötik stratejiyi planlamak için multimodalite görüntülemeye ve multidisipliner 
bir yaklaşıma başvurmak zorunludur. MRG gibi radyolojik ve işaretli lökosit 
sintigrafisi ve 18F-FDG PET/BT gibi çeşitli nükleer tıp yöntemleri mevcuttur, 
ancak dünya çapında uygulanabilecek standartlaştırılmış tanısal akış çizelgeleri 
oluşturmak için hala daha büyük çok merkezli çalışmalara ihtiyaç vardır.

KAYNAKLAR
1. Andersen CA, Roukis TS. The diabetic foot. Surg Clin North Am. 2007;87(5):1149-77, x.
2. Richard JL, Lavigne JP, Sotto A. Diabetes and foot infection: more than double trouble. Dia-

betes Metab Res Rev. 2012;28 Suppl 1:46-53.
3. Lipsky BA, Berendt AR, Deery HG, et al. Diagnosis and treatment of diabetic foot infections. 

Clinical infectious diseases. 2004:885-910.
4. Dinh T, Snyder G, Veves A. Review papers: current techniques to detect foot infection in the 

diabetic patient. The International Journal of Lower Extremity Wounds. 2010;9(1):24-30.
5. Donovan A, Schweitzer ME. Current concepts in imaging diabetic pedal osteomyelitis. Radi-

ologic Clinics of North America. 2008;46(6):1105-24.
6. Nawaz A, Torigian DA, Siegelman ES, et al. Diagnostic performance of FDG-PET, MRI, and 

plain film radiography (PFR) for the diagnosis of osteomyelitis in the diabetic foot. Mol Ima-
ging Biol. 2010;12(3):335-42.

7. Loredo R, Rahal A, Garcia G, et al. Imaging of the diabetic foot diagnostic dilemmas. Foot 
Ankle Spec. 2010;3(5):249-64.

8. Loredo RA, Garcia G, Chhaya S. Medical imaging of the diabetic foot. Clinics in podiatric 
medicine and surgery. 2007;24(3):397-424.

9. Eser Sanverdi S, Ergen B, Oznur A. Current challenges in imaging of the diabetic foot. Diabe-
tic Foot & Ankle. 2012;3(1):18754.

10. Palestro CJ, Love C. Nuclear medicine and diabetic foot infections. Semin Nucl Med. 2009 
Jan;39(1):52-65.

11. Roug IK, Pierre-Jerome C. MRI spectrum of bone changes in the diabetic foot. European 
Journal of Radiology. 2012;81(7):1625-9.

12. Toledano TR, Fatone EA, Weis A, et al. MRI evaluation of bone marrow changes in the diabe-
tic foot: a practical approach. Semin Musculoskelet Radiol. 2011 Jul;15(3):257-68.

13. Becker W. Imaging osteomyelitis and the diabetic foot. Q J Nucl Med. 1999;43(1):9-20.
14. Blume PA, Dey HM, Daley LJ, et al. Diagnosis of pedal osteomyelitis with Tc-99m HMPAO 

labeled leukocytes. J Foot Ankle Surg. 1997;36(2):120-6.
15. Devillers A, Moisan A, Hennion F, et al. Contribution of technetium-99m hexamethylpropy-

lene amine oxime labelled leucocyte scintigraphy to the diagnosis of diabetic foot infection. 
Eur J Nucl Med. 1998;25(2):132-8.



Güncel Yaklaşımlarla Diyabet

104

16. Harvey J, Cohen MM. Technetium-99-labeled leukocytes in diagnosing diabetic osteomyeli-
tis in the foot. J Foot Ankle Surg. 1997;36(3):209-14.

17. Johnson JE, Kennedy EJ, Shereff MJ, et al. Prospective study of bone, indium-111-labeled 
white blood cell, and gallium-67 scanning for the evaluation of osteomyelitis in the diabetic 
foot. Foot Ankle Int. 1996;17(1):10-6.

18. Keenan AM, Tindel NL, Alavi A. Diagnosis of pedal osteomyelitis in diabetic patients using 
current scintigraphic techniques. Arch Intern Med. 1989;149(10):2262-6.

19. Delcourt A, Huglo D, Prangere T, et al. Comparison between Leukoscan®(Sulesomab) and 
Gallium-67 for the diagnosis of osteomyelitis in the diabetic foot. Diabetes & metabolism. 
2005;31(2):125-33.

20. Palestro CJ. Radionuclide imaging of musculoskeletal infection: a review. Journal of Nuclear 
Medicine. 2016;57(9):1406-12.

21. Palestro CJ, Love C. Radionuclide imaging of musculoskeletal infection: conventional agents. 
Semin Musculoskelet Radiol. 2007 Dec;11(4):335-52.

22. Larcos G, Brown M, Sutton R. Diagnosis of osteomyelitis of the foot in diabetic patients: value 
of 111In-leukocyte scintigraphy. AJR American journal of roentgenology. 1991;157(3):527-31.

23. Newman LG, Waller J, Palestro CJ, et al. Unsuspected osteomyelitis in diabetic foot ulcers: 
diagnosis and monitoring by leukocyte scanning with indium in 111 oxyquinoline. Jama. 
1991;266(9):1246-51.

24. Keenan AM, Tindel NL, Alavi A. Diagnosis of pedal osteomyelitis in diabetic patients using 
current scintigraphic techniques. Archives of Internal Medicine. 1989;149(10):2262-6.

25. Palestro CJ, Caprioli R, Love C, et al. Rapid diagnosis of pedal osteomyelitis in diabetics with 
a technetium-99m-labeled monoclonal antigranulocyte antibody. The Journal of foot and 
ankle surgery. 2003;42(1):2-8.

26. Johnson JE, Kennedy EJ, Shereff MJ, et al. Prospective Study of Bone, lndium-111-Labeled 
White Blood Cell, and Gallium-67 Scanning for the Evaluation of Osteomyelitis in the Dia-
betic Foot. Foot & ankle international. 1996;17(1):10-6.

27. Heiba SI, Kolker D, Mocherla B, et al. The optimized evaluation of diabetic foot infe-
ction by dual isotope SPECT/CT imaging protocol. The Journal of foot and ankle surgery. 
2010;49(6):529-36.

28. Poirier JY, Garin E, Derrien C, et al. Diagnosis of osteomyelitis in the diabetic foot with a 
99mTc-HMPAO leucocyte scintigraphy combined with a 99mTc-MDP bone scintigraphy. 
Diabetes Metab. 2002;28(6 Pt 1):485-90.

29. Devillers A, Moisan A, Hennion F, et al. Contribution of technetium-99m hexamethylpropy-
lene amine oxime labelled leucocyte scintigraphy to the diagnosis of diabetic foot infection. 
European journal of nuclear medicine. 1998;25(2):132-8.

30. Filippi L, Uccioli L, Giurato L, et al. Diabetic foot infection: usefulness of SPECT/CT for 
99mTc-HMPAO-labeled leukocyte imaging. Journal of Nuclear Medicine. 2009;50(7):1042-6.

31. Lazaga F, Van Asten SA, Nichols A, et al. Hybrid imaging with 99mTc‐WBC SPECT/CT to 
monitor the effect of therapy in diabetic foot osteomyelitis. International Wound Journal. 
2016;13(6):1158-60.

32. Bohchelian HA, Klisarova AD, Koeva LA. Radioimmune Imaging of Diabetic Foot Infection 
-Tc-99m-Labelled Antigranulocyte Antibody in Combination with Tc-99m-Methylene Dip-
hosphonate Bone Scintigraphy. Turk J Med Sci. 2022; 32: 255-259.

33. Palestro CJ, Glaudemans A, Dierckx R. Multiagent imaging of inflammation and infection 
with radionuclides. Clin Transl Imaging. 2013;1(6):385-96.



Diyabetik Ayağa Yaklaşımda Nükleer Tıp Uygumaları

105

34. Peterson TE, Manning HC. Molecular imaging: 18F-FDG PET and a whole lot more. J Nucl 
Med Technol. 2009;37(3):151-61.

35. Love C, Palestro CJ. Radionuclide Imaging of Infection. Journal of Nuclear Medicine Techno-
logy. 2004;32(2):47-57.

36. Harwood SJ, Valdivia S, Hung GL, et al. Use of Sulesomab, a radiolabeled antibody fragment, 
to detect osteomyelitis in diabetic patients with foot ulcers by leukoscintigraphy. Clin Infect 
Dis. 1999;28(6):1200-5.

37. Palestro CJ, Love C. Nuclear medicine and diabetic foot infections. Semin Nucl Med. 
2009;39(1):52-65.

38. Ziessman HA, O’Malley JP, Thrall JH. Nuclear medicine: The requisites e-book: Elsevier Health 
Sciences; 2013.

39. Keidar Z, Militianu D, Melamed E, et al. The diabetic foot: initial experience with 18F-FDG 
PET/CT. Journal of Nuclear Medicine. 2005;46(3):444-9.

40. Schwegler B, Stumpe K, Weishaupt D, et al. Unsuspected osteomyelitis is frequent in per-
sistent diabetic foot ulcer and better diagnosed by MRI than by 18F‐FDG PET or 99mTc‐
MOAB. Journal of internal medicine. 2008;263(1):99-106.

41. Basu S, Chryssikos T, Houseni M, et al. Potential role of FDG PET in the setting of diabetic 
neuro-osteoarthropathy: can it differentiate uncomplicated Charcot’s neuroarthropathy from 
osteomyelitis and soft-tissue infection? Nuclear medicine communications. 2007;28(6):465-72.

42. Familiari D, Glaudemans AW, Vitale V, et al. Can sequential 18F-FDG PET/CT replace WBC 
imaging in the diabetic foot? Journal of Nuclear Medicine. 2011;52(7):1012-9.

43. Treglia G, Sadeghi R, Annunziata S, et al. Diagnostic performance of Fluorine-18-Fluorodeo-
xyglucose positron emission tomography for the diagnosis of osteomyelitis related to diabetic 
foot: A systematic review and a meta-analysis. The Foot. 2013;23(4):140-8.

44. Lauri C, Tamminga M, Glaudemans AW, et al. Detection of osteomyelitis in the diabetic foot 
by imaging techniques: a systematic review and meta-analysis comparing MRI, white blood 
cell scintigraphy, and FDG-PET. Diabetes care. 2017;40(8):1111-20.

45. Höpfner S, Krolak C, Kessler S, et al. Preoperative imaging of Charcot neuroarthropathy in 
diabetic patients: comparison of ring PET, hybrid PET, and magnetic resonance imaging. 
Foot & ankle international. 2004;25(12):890-5.

46. Lauri C, Leone A, Cavallini M, et al. Diabetic Foot Infections: The Diagnostic Challenges. 
Journal of clinical medicine. 2020;9(6):1779.

47. Lipsky BA, Senneville É, Abbas ZG, et al. Guidelines on the diagnosis and treatment of foot 
infection in persons with diabetes (IWGDF 2019 update). Diabetes/metabolism research and 
reviews. 2020;36:e3280.

48. Donovan A, Schweitzer ME. Use of MR imaging in diagnosing diabetes-related pedal osteo-
myelitis. Radiographics. 2010;30(3):723-36.

49. Gariani K, Lebowitz D, von Dach E, et al. Remission in diabetic foot infections: duration of 
antibiotic therapy and other possible associated factors. Diabetes, Obesity and Metabolism. 
2019;21(2):244-51.

50. Lauri C, Glaudemans AW, Campagna G, et al. Comparison of white blood cell scintigraphy, 
FDG PET/CT and MRI in suspected diabetic foot infection: results of a large retrospective 
multicenter study. Journal of Clinical Medicine. 2020;9(6):1645.


