PEDIATRIK TUMORLERDE
BRAKITERAPI

Ebru ATASEVER AKKAS '

GIRIS

Tarihsel olarak radyoterapi, o6zellikle pediatrik tiimorlerden sarkomlar,
noroblastom, retinoblastom (RB) ve beyin tiimérleri tedavisinde 6nemli bir rol
oynamuistir (1). Bununla birlikte, radyoterapi bitylime ve gelisme geriligi, kardi-
yak, pulmoner ve nérokognitif yan etkiler, infertilite ve sekonder malignensiler
gibi onemli ge¢ yan etkilerle iligkilidir (2). Etkili kemoterapétik ajanlarin ve
gelismis cerrahi tekniklerin ortaya ¢ikmasiyla, radyoterapinin ¢ocukluk ¢ag:
kanserlerinde kullanimi son 20 yilda azalmustir.

Eksternal 151n radyoterapisi (EBRT) radyoterapinin yaygin kullanilan for-
mu olmasina ragmen, kombine EBRT ile veya tek basina brakiterapi kullani-
mi, beyin tiimdrleri, yumusak doku kanserleri ve RB hastalarinda 1980’lerin
ortalarinda siklikta artmistir (3). Hodgkin lenfoma, ndroblastom ve wilms tii-
moriinde oldugu gibi, ge¢ yan etkileri azaltmak i¢in, radyoterapi (RT) dozunu
azaltmak icin bir¢ok ¢alismalar yapilmistir (4-6).

Brakiterapi genellikle, ameliyat 6ncesi veya ameliyat sonras1 EBRT ile bir-
likte verilir ve EBRTye gore bir¢ok avantaji vardir. Radyobiyolojik etkinligi,
birkag hafta yerine birka¢ giin boyunca yiiksek doz RT uygulanmasiyla artti-
rilir; keskin radyasyon doz gradyanti géz oniine alindiginda normal dokularin
daha iyi korunmasina izin verirken uyumlu bir sekilde tedaviyi saglar. Normal
organlarin korunmasi intraoperatif radyasyon terapisi (IORT) ile miimkiin-
diir ve radyobiyolojik bir bakis agisiyla, terapétik oran fraksiyon basina daha
yiiksek dozlarla iyilestirilir. Hastanede kalma siiresi de brakiterapi tedavisinde
azalir (7).
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nak sizintisi, kolimator sagilmasi, fotoniikleer etkilesimlerle nétron tiretimleri
ve hasta icerisinde Compton sa¢ilmasi ile agiklanabilir (15).

SONUC

Brakiterapi, ¢ocuklarin tedavisinde bir secenek olarak diisiiniilmelidir. Nor-
mal dokuyu korurken oldukga lokalize bir doz verme kabiliyetine sahiptir.

KAYNAKLAR

1. OLeary M, Krailo M, Anderson JR, et al. Children’s Oncology Group. Progress in childhood
cancer: 50 years of research collaboration, a report from the Children’s Oncology Group.
Semin Oncol. 2008;35(5):484-493.

2.  Meadows AT, Friedman DL, Neglia JP, et al. S econd neoplasms in survivors of childho-
od cancer: fi ndings from the Childhood Cancer Survivor Study cohort. J Clin Oncol.
2009;27(14):2356-2362.

3. Jairam V, Roberts KB, Yu JB. Historical trend s in the use of radiation therapy for pediatric
cancers: 1973-2008. Int J Radiat Oncol Biol Phys. 2013;85(3):151-155.

4. Donaldson SS, Link MP, Weinstein HJ, et al. Fin al results of a prospective clinical trial with
VAMP and low-dose involved-field radiation for children with low-risk Hodgkin’s disease. ]
Clin Oncol. 2007;25(3):332-337.

5. Haas-Kogan DA, Swift PS, Selch M, et al. Impact of radiotherapy for high-risk neuroblasto-
ma: a Children’s Cancer Group study. Int J Radiat Oncol Biol Phys. 2003;56(1):28-39.

6. Shamberger RC, Guthrie KA, Ritchey ML, et al. Surgery-related fac tors and local recurren-
ce of Wilms tumor in National Wilms Tumor Study 4. Ann Surg. 1999;229(2):292-297.

7. Schray MF, Gunderson LL, Sim FH, et al. Soft tissue sarcoma—integration of brachytherapy,
resection, and external irradiation. Cancer. 1990; 66:451-456.

8. Andrassy RJ, Hays DM, Raney RB, et al. Conservative surgical management of vaginal and
vulvar pediatric rhabdomyosarcoma: a report from the Intergroup Rhabdomyosarcoma
Study 11 ] Pediatr Surg. 1995;30(7):1034-1037.

9. Hays DM, Shimada H, Raney Jr RB, et al. Clinical staging and treatment results in
rhabdomyosarcoma of the female genital tract among children and adolescents. Can-
cer. 1988;61(9):1893-1903.

10. Friedman M, Peretz BA, Nissenbaum M, et al. Modern treatment of vaginal embryonal
rhabdomyosarcoma. Obstet Gynecol Surv. 1986;41(10):614-618.

11. Fernandez-Pineda I, Spunt SL, Parida L, et al. Vaginal tumors in childhood: the expe rience
of St. Jude Children’s Research Hospital. ] Pediatr Surg. 2011;46(11):2071-2075.

12. Magné N, Oberlin O, Martelli H, et al. Vulval and vaginal rhabdomyosarcoma in children:
update and reappraisal of Institut Gustave Roussy brachytherapy experience. Int ] Radiat
Oncol Biol Phys. 2008;72(3):878-883.

13. Nag S, Grecula J, Ruymann FB. Aggressive chemotherapy, organ-preserving surgery, and
high -dose-rate remote brachytherapy in the treatment of rhabdomyosarcoma in infants and
young children. Cancer. 1993;72(9):2769-2776.

14. Walterhouse DO, Meza JL, Breneman JC, et al. Local control and outcome in children with
lo calized vaginal rhabdomyosarcoma: a report from the Soft Tissue Sarcoma committee of
the Children’s Oncology Group. Pediatr Blood Cancer. 2011;57(1):76-83.

15. Hathout L, Wolden SL, Cohen GN. (2016). Pediatric Brachytherapy. In Phillip M. Devlin
(Eds.), Brachytherapy (2™ ed., pp. 375-391). New York: DemosMEDICAL.

16. Oberlin O, Rey A, Anderson J, et al.; International Society of Paediatric Oncology Sarcoma
Committee, Intergroup Rhabdomyosarcoma Study Group, Italian Cooperative Soft Tissue




Pediatrik Timorlerde Brakiterapi 409

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

Sarcoma Group, German Collaborative Soft Tissue Sarcoma Group. Treatment of orbital
rhabdomyosarcoma: survival and late effects of treatment-results of an international work-
shop. J Clin Oncol. 2001;19(1):197-204.

Raney RB, Anderson JR, Kollath J, et al. Late effects of therapy in 94 patients with localized
rhabdomyosarcoma of the orbit: report from the Intergroup Rhabdomyosarcoma Study (IR-
S)-II1, 1984-1991. Med Pediatr Oncol. 2000;34(6):413-420.

Blank LE, Koedooder K, van der Grient HN, et al. Brachytherapy as part of the multidis-
ciplinary treatment of childhood rhabdomyosarcomas of the orbit. Int ] Radiat Oncol Biol
Phys. 2010;77(5):1463-1469.

Ekwelundu E, Krasin M]J, Farr JB. Custom-designed mouthpiece for HDR brachytherapy of
embryonal rhabdomyosarcoma of the soft palate. ] Contemp Brachytherapy. 2014;6(3):300-
303.

Klufas MA, Wolden SL, Bohle GC 3rd, et al. Exenteration and custom implant brachythe-
rapy as a treatment for recurrent primary extraskeletal orbital Ewing sarcoma. Ophthal Plast
Reconstr Surg. 2015; 31:89-91.

Alekhteyar KM, Leung DH, Brennan ME, et al. The effect of combined external beam ra-
diotherapy and brachytherapy on local control and wound complications in patients with
high-grade soft tissue sarcomas of the extremity with positive microscopic margin. Int J
Radiat Oncol Biol Phys. 1996; 36:321-324.

Burmeister BH, Dickinson I, Bryant G, et al. Intra-operative implant brachytherapy in the
management of soft-tissue sarcomas. Aust N Z J Surg. 1997; 67:5-8.

Nag S, Gupta N. A simple method of obtaining equivalent doses for use in HDR brachythe-
rapy. Int ] Radiat Oncol Biol Phys. 2000;46: 507-513.

Nag S, Shasha D, Janjan N, et al. The American Brachytherapy Society recommendations for
brachytherapy of soft tissue sarcomas. Int ] Radiat Oncol Biol Phys. 2001; 49:1033-1043.
Nag S, Tippin D, Ruymann FB. Intraoperative high-dose-rate brachytherapy for the tre-
atment of pediatric tumors: the Ohio State University experience. Int ] Radiat Oncol Biol
Phys. 2001; 51:729-735.

Willett CG, Suit HD, Tepper JE, et al. Intraoperative electron beam radiation therapy for
retroperitoneal soft tissue sarcoma. Cancer. 1991;68: 278-283.

The American Brachytherapy Society consensus guidelines for plaque brachytherapy of uve-
al melanoma and retinoblastoma. Brachytherapy. 2014;13(1):1-14.

John T, Lucas Jr, Jeffrey CB (2019). Ocular and Orbital Malignancies. In Nancy Y. Lee, Jiade
J. Lu (Eds.), Target Volume Delineation for Pediatric Cancers (first ed., pp. 241-251). Swit-
zerland: Springer.

Jasmine H. Francis, Suzanne L. Wolden, David H. Abramson, Ira J. Dunkel. Retinoblastoma.
In Louis S. Constine, Nancy J. Tarbell, Edward C. Halperin (Sixty ed., pp. 96-111). Phila-
delphia: Wolters Kluwer.

Bertoni F, Dallera P, Bacchini P, et al. The Istituto Rizzoli-Beretta experience with osteosar-
coma of the jaw. Cancer. 1991;68(7):1555-1563.

Panizzoni GA, Gasparini G, Clauser L, et al. Osteosarcoma of the facial bones. Ann On-
col. 1992;3 (2):47-50.

Chambers RG, Mahoney WD. Osteogenic sarcoma of the mandible: current manage-
ment. Am Surg. 1970;36(8):463-471.

Suit HD. Radiotherapy in osteosarcoma. Clin Orthop Relat Res. 1975(111):71-75.

Suit HD. (1979). Radiation therapy for osteosarcoma, chordoma and chondrosarcoma. In:
Kumar S (Eds), Advances in Medical Oncology, Research, and Education. Vol. 10. Clinical
Cancer Principle Sites (first ed., pp. 181-185). New York: Pergamon.

Potter R, Knocke TH, Kovacs G, et al. Brachytherapy in the combined modality treatment of
pediatric malignancies. Principles and preliminary experience with treatment of soft tissue
sarcoma (recurrence) and Ewing’s sarcoma. Klin Padiatr. 1995;207: 164-173.



410 Brakiterapi Uygulamalari

36.

37.

38.

39.

40.

41.

42.

Komot ar R], Roguski M, Bruce JN. Surgical management of craniopharyngiomas. ] Neuro-
oncol. 2009;92(3):283-296.

Duft ], Meyer FB, Ilstrup DM, et al. Long-term outcomes for surgically resected craniophar-
yngiomas. Neurosurgery. 2000;46(2):291-302.

Hetelekidis S, Barnes PD, Tao ML, et al. 20-Year experience in childhood craniopharyngio-
ma. Int ] Radiat Oncol Biol Phys. 1993;2 7(2):189-195.

Julow J, Backlund EO, Lanyi F, et al. Long-term results and late complications after intracavi-
tary yttrium-90 colloid irradiation o f recurrent cystic craniopharyngiomas. Neurosurgery.
2007;61(2):288-295.

Derrey S, Blond S, Reyns N, et al. Management of cystic craniopharyngiomas with stereota-
ctic endocavitary irradiation using colloida | 186Re: a retrospective study of 48 consecutive
patients. Neurosurgery. 2008;63(6):1045-1052.

Kickingereder P, Maarouf M, El Majdoub F et al. Intracavitary brachytherapy using stereo-
tactically applied phosphorus-32 colloid for treatment of cystic craniopharyngiomas in 53
patients. ] Neurooncol. 2012;109(2):365-374.

Barriger RB, Chang A, Lo S8, et al. Phosphorus-32 therapy for cystic craniopharyngiomas.
Radiother Oncol. 2011;98(2):207-212.



