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MEME KANSERİNDE LOKAL TEDAVİ 
SEÇİMİNDE NÜKLEER TIP’IN YERİ

BÖLÜM 10

Müge ÖNER TAMAM1 
Halim ÖZÇEVİK2

GİRİŞ
Meme kanseri kadınlarda en sık görülen kanserdir ve kadınlarda kanser ölümle-
rinin ikinci en sık sebebini oluşturmaktadır (1). Lokal meme kanserinde 5 yıllık 
sağkalım %80’lerde iken metastatik olgularda bu oran %25’ler civarındadır (2). 
Erken teşhis ve zamanında tedavi, meme kanseri hastalarının hayatta kalma ora-
nını önemli ölçüde artırabilir. Meme kanserinin yönetimi ve prognozu, tümörün 
boyutuna ve derecesine, hormonal reseptör durumuna, HER2 durumuna, aksiller 
lenf nodu tutulumuna ve metastatik yayılıma bağlıdır (3-4).

Mamografi, ultrasonografi (USG) ve meme manyetik rezonans görüntüleme 
(MRG) lokal hastalığın değerlendirilmesinde kullanılan başlıca yöntemler iken, 
abdominal bilgisayarlı tomografi (BT) veya MRG, toraks BT, tüm vücut kemik 
sintigrafisi ve Flor-18 işaretli floro deoksi glukoz- Pozitron emisyon tomografisi/
bilgisayarlı tomografi (FDG-PET/BT) sistemik evrelemede rol oynar. Moleküler 
görüntüleme, meme kanseri tespiti ve karakterizasyonu için yardımcı modalite 
olarak gereklidir. Tanı aracı olarak, yalnızca tam bir standart görüntüleme değer-
lendirmesinden sonra kullanılmalı ve biyopsiye alternatif kullanılmamalıdır (5-6).

Meme kanserinde aksiller lenf nodlarının tutulumu, lokal kontrolün sağlan-
ması ve evrelemede ve hastalığın sağ kalımının belirlenmesinde en önemli prog-
1 Doç. Dr., T.C. S.B. Prof.Dr. Cemil Taşçıoğlu Şehir Hastanesi, Nükleer Tıp Kliniği, 

mugetamam@yahoo.com
2 Dr. Öğr. Üyesi, Sağlık Bilimleri Üniversitesi, Hamidiye Tıp Fakültesi, Nükleer Tıp AD. 

hozcevik@gmail.com



Meme Kanserinde Lokal Tedavi Yaklaşımları150

KAYNAKLAR
1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of 

Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA:A Cancer Journal for 
Clinicians.2021;71(3):209-249. doi:10.3322/caac.21660

2. Ries LAG, Harkins D, Krapcho M et al. SEER Cancer Statistics Review, 1975–2003. Bethesda, 
MD: National Cancer Institute, http://seer.cancer.gov/csr/ 1975_2003

3. Kitajima K, Miyoshi Y. Present and future role of FDG-PET/CT imaging in the management 
of breast cancer. Japanese Journal of Radiology. 2016;34(3):167-180. doi:10.1007/s11604- 015-
0516-0.

4. Sarikaya I. Breast Cancer and PET Imaging. Nuclear medicine review Central & Eastern Europe. 
2021;24(1):16-26. doi: 10.5603/NMR.2021.0004.

5. Fowler AM. A molecular approach to breast imaging. Journal of Nuclear Medicine. 2014;55 
(2):177-180. doi: 10.2967/jnumed.113.126102

6. Boers J, de Vries EFJ, Glaudemans AWJM, et al. Application of PET Tracers in Molecular 
Imaging for Breast Cancer. Current Oncology Reports.2020;22(8):85.doi:10.1007/s11912-02 
0-00940-9

7. Acar E, Sevinç A, Bekiş R. Sentinel Lymph Node Imaging and Biopsy in Breast Cancer. Nuclear 
Medicine Seminars 2017; (2):103-112; doi: 10.4274/nts.010

8. Uçmak G, Demirel BB, Bozkurt MF, et al. Meme Kanserinde Lenfosintigrafi ve Sentinel Lenf 
Nodu Uygulama Kılavuzu. Nuclear Medicine Seminars. 2020;6:321-338. doi:10.4274 nts. Gale-
nos.2020.0027

9. Krag DN. Surgical resection and radiolocalization of the SLN in breast cancer using a gamma 
probe. Surgical Oncology 1993;2:335- 340. doi:10.1016/0960-7404(93)90064-6

10. Hindié E, Groheux D, Brenot-Rossi I, et al. The sentinel node procedure in breast cancer: 
nuclear medicine as the starting point. Journal of Nuclear Medicine. 2011;52(3):405-414. doi: 
10.2967/jnumed.110.081711

11. Manca G, Tardelli E, Rubello D, et al. Sentinel lymph node biopsy in breast cancer: a technical 
and clinical appraisal. Nuclear Medicine Communications. 2016;37(6):570-576. doi: 10.1097/
MNM.0000000000000489.

12. Lee JH. Radionuclide methods for breast cancer staging. Seminars in Nuclear Medicine.2013; 
43(4):294-298. doi:10.1053/j.semnuclmed.2013.04.001.

13. Ahmed M, Purushotham AD, Horgan K, et al. Meta-analysis of superficial versus deep injec-
tion of radioactive tracer and blue dye for lymphatic mapping and detection of sentinel lymph 
nodes in breast cancer.British Journal of Surgery.2015;102:169-181.

14. National Comprehensive Cancer Network. NCCN Clinical Breast Guidelines in Oncology. Bre-
ast Cancer. Version 2.2022. 2022. Available from: https://www.nccn.org/professionals/ physici-
an_gls/ pdf/breast.pdf.

15. Novikov S, Krzhivitskii P, Kanaev S, et al. SPECT-CT localization of axillary sentinel lymph 
nodes for radiotherapy of early breast cancer.Reports of Practical Oncology and Radiotherapy 
2019;24(6):688-694. doi: 10.1016/j.rpor.2019.10.003

16. Siddique M, Nawaz MK, Bashir H. The Usefulness of SPECT/CT in Sentinel Node Mapping of 
Early Stage Breast Cancer Patients Showing Negative or Equivocal Findings on Planar Scintig-
raphy. Asia Oceania Journal of Nuclear Medicine and Biology. 2018;6(2):80-89. doi: 10.22038/
aojnmb.2018. 10720.

17. Lyman GH, Somerfield MR, Bosserman LD, et al. Sentinel Lymph Node Biopsy for Patients 
With Early-Stage Breast Cancer: American Society of Clinical Oncology Clinical Practice Gui-
deline Update. Journal of Clinical Oncology. 2017;35:561-564.doi:10.1200/JCO.2016.71. 0947

18. Wong JS, Recht A, Beard CJ, et al. Treatment outcome after tangential radiation therapy without 
axillary dissection in patients with early stage breast cancer and clinically negative axillary no-
des. International Journal of Radiation Oncology-Biology-Physics1997;9:119-132. doi:10.1016/



Meme Kanserinde Lokal Tedavi Seçiminde Nükleer Tıp’ın Yeri 151

s0360-3016(97)00456-2.
19. Cortazar P, Kluetz PG. Neoadjuvant breast cancer therapy and drug development. Clinical ad-

vances in hematology & oncology 2015;13:755-761.PMID: 27058702.
20. Hunt KK, Yi M, Mittendorf EA, et al. Sentinel lymph node surgery after neoadjuvant chemot-

herapy is accurate and reduces the need for axillary dissection in breast cancer patients. Annals 
of Surgery. 2009;250:558-566.doi:10.1097/SLA.0b013e3181b8fd5e.

21. Veronesi U, Paganelli G, Galimberti V et al. Sentinel-node biopsy to avoid axillary dissection 
in breast cancer with clinically negative lymph-nodes. Lancet 1997;349:1864–6.doi:10.1016/j. 
ejso.2019.08.013.

22. Sajid MS, Parampalli U, Haider Z, et al. Comparison of radioguided occult lesion localization 
(ROLL) and wire localization for non-palpable breast cancers: a meta-analysis.Journal Surgica-
lOncology. 2012;105(8):852-8. doi:10.1002/jso.23016.

23. Kiruparan N, Kiruparan P, Debnath D.Use of wire-guided and radio-guided occult lesion 
localization for non-palpable breast lesions: A systematic literature review and meta-analy-
sis of current evidence. Asian Journal of Surgery. 2022;45(1):79-88. doi:10.1016/j.Asjsur. 2021 
.06.055.

24. Manca G, Mazzarri S, Rubello D, et al. Radioguided Occult Lesion Localization: Techni-
cal Proceduresand Clinical Applications.Clinical Nuclear Medicine. 2017;42(12):e498-e503. 
doi:10.1097/RLU.0000000000001858.

25. Monti, S.Galimberti V, Trifiro G, et al. Occult breast lesion localization plus sentinel node bi-
opsy (SNOLL): experience with 959 patients at the European Institute of Oncology. Annals 
Surgical Oncology, 2007. 14(10): 2928-2931. doi:10.1245/s10434-007-9452-2

26. Ahmed M, Douek M. Sentinel node and occult lesion localization (SNOLL): a systematic re-
view.Breast. 2013;22(6):1034-40. doi: 10.1016/j.breast.2013.09.007.

27. Adamczyk B, Seraszek-Jaros A, Listwan K,et al. Is SNOLL a good localization technique in 
early breast cancer treatment? A single center’s experience.Reports of Practical Oncology and 
Radiotherapy. 2020;25(4):594-597. doi: 10.1016/j.rpor.2020.04.022.

28. Thind CR, Tan S, Desmond S, et al. SNOLL. Sentinel node and occult (impalpable) lesion loca-
lization in breast cancer.Clinical Radiology.2011;66(9):833-9.doi:10.1016/j.crad.2011. 02.017.

29. Hubley S, Barton R, Snook KL, et al. Sentinel node occult lesion localization technique for im-
palpable breast cancer.ANZJournal of Surgery.2020;90(12):2510-2515.doi:10.1111/ans16 402.

30. Follacchio GA, Monteleone F, Anibaldi P et al. A modified sentinel node and occult lesion 
localization (SNOLL) technique in non-palpable breast cancer: a pilot study. Journal of Experi-
mental and Clinical Cancer Research. 2015;34:113. doi:10.1186/s13046-015 -0230-x.

31. Bick U, Trimboli UM, A. et al. Image-guided breast biopsy and localisation: recommendations 
for information to women and referring physicians by the European Society of Breast Imaging. 
Insights Imaging. 2020;11(1):12. doi: 10.1186/s13244-019-0803-x.

32. Bowles H, Sánchez N, Tapias A et al. Radioguided surgery and the GOSTT concept: From 
pre-operative image and intraoperative navigation to image-assisted excision. Revista Espanola 
de Medicina Nucleare Imagen Molecular.2017;36(3):175-184.doi:10.1016/j.remn. 2016.09.004.

33. IAEA Human Health Series Implementing Advanced Hybrid Molecular Imaging and Non-ı-
magıng Probes for Advanced Cancer Management. GOSTT in Breast Cancer. 2014;29:67-108.
Pub1648web-19833477.

34. Chan BK, Wiseberg-Firtell JA, Jois RH, et al. Localization techniques for guided surgical 
excision of non-palpable breast lesions. Cochrane Database of systematic reviews.2015;31 
(12):CD009206. doi: 10.1002/14651858.CD009206.

35. Straver ME, Loo CE, Alderliesten Tet al. Marking the axilla with radioactive iodine seeds 
(MARI procedure) may reduce the need for axillary dissection after neoadjuvant chemothe-
rapy for breast cancer.British Journal of Surgery. 2010;97(8):1226-1231.doi:10. 1002/ bjs.7073.

36. Van der Noordaa MEM, Van Duijnhoven FH, Straver ME, et al. Major Reduction in Axil-
lary Lymph Node Dissections After Neoadjuvant Systemic Therapy for Node-Positive Breast 



Meme Kanserinde Lokal Tedavi Yaklaşımları152

Cancer by combining PET/CT and the MARI Procedure. Annals of Surgical Oncology. 2018; 
25(6):1512-1520. doi:10.1245/s10434-018-6404-y.

37. Donker M, Straver ME, Wesseling J, et al. Marking axillary lymph nodes with radioactive 
iodine seeds for axillary staging after neoadjuvant systemic treatment in breast cancer pa-
tients: the MARI procedure. Annals of Surgery. 2015;261(2):378-382.doi:10.1097/SLA.000 
0000000000558.

38. Bluemel, C. Schnelzer A, Okur A, et al. Freehand SPECT for image-guided sentinel lymph 
node biopsy in breast cancer. European Journal of Nuclear Medicine and Molecular Imaging. 
2013;40(11):1656-1661. doi:10.1007/s00259-013-2473-0.

39. Bluemel C, Cramer A, Grossmann C, et al. iROLL:does 3-D radioguided occult lesion locali-
zation improve surgical management in early-stage breast cancer?European Journal of Nuclear 
Medicine and Molecular Imaging. 2015;42(11):1692-1699. doi:10.1007/s00259-015- 3121-7

40. Bluemel C, Matthies P, Herrmann K, et al. 3D scintigraphic imaging and navigation in radiogu-
ided surgery:freehand SPECT technology and its clinical applications.Expert Review of Medical 
Devices. 2016;13(4):339-351.doi:10.1586/17434440.2016.1154456

41.  Pouw B, de Wit-van der Veen BJ, van der Hage JA, et al. Radio-guided seed localization for 
breast cancer excision:an ex-vivo specimen-based study to establish the accuracy of a free-
hand-SPECT device in predicting resection margins. Nuclear Medicine Communication. 
2014;35:961–966. doi:10.1097/MNM.0000000000000159

42. Ferrucci M, Franceschini G, Douek M. New techniques for sentinel node biopsy in breast can-
cer. Translational Cancer Research. 2018;7(Suppl 3):S405–417.doi:10.21037/tcr.2018.02. 07.

43. Qiu SQ, Zhang GJ, Jansen L, et al. Evolution in sentinel lymph node biopsy in breast cancer. Cri-
tical Reviews in Oncology/Hematology.2018;123:83–94.doi:10.1016/j.critrevonc.2017.09 .010.

44. Ahmed M, Purushotham AD, et al. Novel techniques for sentinel lymph node biopsy in bre-
ast cancer: a systematic review. Lancet Oncology.2014;15(8):e351–62. doi:10.1016/S1470-2045 
(13)70590-4.

45. Evolution of ICRP Recommendations 1977, 1990 and 2007.Changes in Underlying Science 
and Protection Policy and Case Study of their Impact on European and UK Domestic Regulati-
on. Organization For Economic Co-operation and Development (OECD) Nuclear Energy Agency 
(NEA) 2011;6920. ISBN:978-92-64-99153-8

46. Giammarile F, Alazraki N, Aarsvold JN, et al. The EANM and SNMMI practice guidelines for 
lymphoscintigraphy and sentinel node localization in breast cancer. European Journal of Nucle-
ar Medicine and Molecular Imaging.2013;40:1932-1947.doi:10.1007/s00259-013-2544 -2.

47. ICRP.Publication 60:1990 recommendations of the International Commission on Radiological 
Protection. Annals of the ICRP. 1991;21(1–3):1–201. ISBN:0146-6453

48. Klausen TL, Chakera AH, Friis E,et al. Radiation doses to staff involved in sentinel node ope-
rations for breast cancer. Clinical Physiology and Functional Imaging 2005;25:196-202. 10.1111/
j.1475- 097X.2005.00611.x

49. Alazraki N, Glass EC, Castronovo F, et al. Procedure guideline for lymphoscintigraphy and 
the use of intraoperative gamma probe for sentinel lymph node localization in melanoma of 
intermediate thickness 1.0. Journal of Nuclear Medicine.2002;43(10):1414–1418.doi:10.1097/ 
00005537-200212000-00001.

50. Nejc D, Wrzesien M, Piekarski J, et al. Sentinel node biopsy in skin melanoma patients me-
asurements of absorbed doses of radiation to the hands of medical staff. Journal of Surgical 
Oncology. 2006;93(5):355–61. doi:10.1002/jso.20474.

51. Glass EC, Basinski JE, Krasne DL, et al. Radiation safety considerations for sentinel node tech-
niques. Annals of Surgical Oncology 1999;6:10-11.doi:10.1007/s10434-999-0010-y

52. Gentilini O, Cremonesi M, Trifiro G, et al. Safety of sentinel node biopsy in pregnant patients 
with breast cancer. Annals of Oncology. 2004;15(9):1348–51. doi:10.1093/annonc/mdh355.

53. Giammarile F, Alazraki N, Aarsvold JN, et al. The EANM and SNMMI practice guidelines for 
lymphoscintigraphy and sentinel node localization in breast cancer. European Journal of Nucle-
ar Medicine and Molecular Imaging. 2013;40:1932-1947



Meme Kanserinde Lokal Tedavi Seçiminde Nükleer Tıp’ın Yeri 153

54. ICRP Publication 84: Pregnancy and medical radiation. Annals of the ICRP. 2000;30:1-43.
55. Pandit-Taskar NN, Dauer LT, Montgomery L, et al. Organ and fetal absorbed dose estimates 

from Tc-99m sulfur colloid lymphoscintigraphy and sentinel node localization in breast cancer 
patients. Journal of Nuclear Medicine. 2006;47:1202-1208. PMID:16818956.

56. NCRP. Considerations Regarding the Unintended Radiation Exposure of the Embryo, Fetus or 
Nursing Child: Commentary No. 9. Bethesda, MD:National Council on Radiation Protection 
and Measurements; 1994;40(2):21. ISBN:0-929600-36-3

57. ICRP Publication 106:radiation dose to patients from radiopharmaceuticals:a third amend-
ment to ICRP publication 53. Annals of the ICRP.2008;38:1-197. ISBN:978-0-7020-3450-3

58. Lloyd MS, Topping A, Allan R, et al. Contraindications to sentinel lymph node biopsy in 
cutaneous malignant melanoma. British Journal of Plastic Surgery.2004;57(8):725–727. doi: 
10.1016/j.bjps.2003.12.028.

59. IAEA. Nuclear medicine resources manual. Vienna:International Atomic Energy Agency; 
2006.509-521. ISBN 92–0–107504–9

60. Waddington WA, Keshtgar MR, Taylor I, et al. Radiation safety of the sentinel lymph node 
technique in breast cancer. European Journal of Nuclear Medicine and Molecular Imaging. 
2000;27(4):377–391. doi:10.1007/s00259-009-1217-7.

61. ICRP Publication 103:The 2007 Recommendations of the International Commission on Radi-
ological Protection. Annals of the ICRP;(37)2-4.

62. Rampaul RS, Dudley NJ, Thompson JZ, et al. Radioisotope for occult lesion localisation (ROLL) 
of the breast does not require extra radiation protection procedures. Breast. 2003;12:150–2. 59. 
doi: 10.1016/s0960-9776(02)00265-5.

63. Cremonesi M, Ferrari M, Sacco E, et al. Radiation protection in radioguided surgery of breast 
cancer. Nuclear Medicine Communication.1999;20:919–924. doi:10.1097/00006231-1999100 
00-00009.




