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Kranial Isinlamalar Sonrasi Beyin Cerrahisi
Ameliyatlarindaki Zorluklar ve Isinlamalarin
Santral Sinir Sistemi Uzerindeki Gec Yan

Etkileri

GIRIS

Radyasyon ile tedavi (Radyoterapi) 100 yili askin
bir stredir tip alaninda birgok kanser turtntn te-
davisi igin kullanilmaktadir (1). Genellikle timaral
lezyonlarin cerrahi rezeksiyonu sonrasi kemote-
rapi ile birlikte uygulanmaktadirlar. Ayrica agrinin
giderilmesinde palyatif bir role de sahip oldugu
bildirilmektedir. Ozellikle kemik metastazlarinda
iskeletin korunmasinda 6nemli bir rolt oldugu da
dusunulmektedir. Ayrica yine santral sinir sistemi
(SSS) tlimorlerinde timaor volimunl azaltarak int-
rakranial basinci azaltici etkileri bildiriimektedir.
Ancak tum bu kanser hicrelerini 6ldurtict olumlu
etkilerin yaninda saglikli hicrelerin hasar gormesi-
ne de yol agabilirler (2).

Bu nedenle erken donemde akut veya ge¢ do-
nemde yan etkiler olusturabilme potansiyeline
sahiptir. Kranial 1sinlamalar sonrasinda erken do-
nemde karsilasilan istenmeyen tesirler ve bu tesir-
lerin beyin cerrahisi ameliyatlarina olumsuz etkile-
ri konumuzun ilk kismini, SSS tzerinde olusan geg
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donemdeki yan etkileri konumuzun ikinci kismini
olusturmaktadir.

RADYASYONA MARUZ KALAN
KRANIAL DOKULARDA HASAR
MEKANIZMASI

Radyasyon maruziyeti sonrasi hasar histopatolo-
jik calismalar, kan-beyin bariyerindeki endotel hiic-
relerinin kaybr ile iliskili demiyelinizasyon ve beyaz
cevher nekrozunu, damar duvarlarinda hyalinosis
ve fibrinoid birikintilerinin ge¢ bulgularini goster-
mektedir. Hicresel mimarideki degisikliklere ek
olarak, reaktif astrositlerde ve mikroglial hiicre ar-
tisl ve ilave olarak gecikmis inflamatuar radyasyon
hasarina katkida bulunan cesitli sitokin, bluyime
faktorleri ve reaktif oksijen radikallerinin salinma-
sI radyasyon hasarini olusturan mekanizmalardir
(3).

Radyasyon tedavisinden saatler sonra meyda-
na gelen akut reaksiyonlar, ozellikle kortikostero-
idlerle tedavi edilirler. Bas agrisi, bulanti, kusma ve
uyusukluk ile karakterize edilen bu bulgular, genis
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tedavisinin iyilestirici dozu, kaginilmaz olarak nor-
mal dokuya potansiyel bir hasar olusturabilmekte-
dir. Radyasyona maruz kalan kranial dokular dog-
rudan akut olarak etkilenebilir veya dolayli olarak
vaskulopatinin induklenmesi ile ge¢ donem olu-
sacak hasarlar gergeklesebilir. Kranial radyasyon
tedavisi meningiom, kavernomlar veya gliomalara
yol agabilme potansiyeline sahiptir. Radyasyon te-
davisinin neden oldugu tumarler tipik olarak yuk-
sek gradeli, atipik ve agresif varyantlardir. Erken
tani, olusacak yan etkilerin olusumunun engelle-
yerek fonksiyonlarin korunmasini ve olusacak
hasarlara kars! korunulmasini saglar. Ancak bazi
kalicl hasarlar radyasyon tedavisinden sonra geci-
kebilir ve uzun yillar belirgin olmayabilir. Uygun go-
runttleme tetkikleri ile takiplerin dikkatli bir sekilde
yapilmasi gerekmektedir. Gelecekte bu komplikas-
yonlara karsl mucadele etmeye yonelik cabalar
hayatta kalanlarin yasam kalitesini artirmak, cer-
rahi yontemler dahil onleyici veya destekleyici te-
davi edici stratejiler gelistirmeyi gerektirmektedir.

Yiksek doz 1sinlamalar sonrasi ilk 3 haftalik er-
ken donemde iyilesme guigligu olusan Ulsere cilt
lezyonlari gelisebilir. Bu ylizden bu suregte yeni bir
cerrahi maniplasyon 6nerilmez yada cerrahi ta-
mirden sonra postoperatif 3-4 hf'lik sireg iginde
yara iyilesmesi bozulacagi i¢in radyasyon maruzi-
yeti onerilmez. Isinlama sonrasi serebral dokudaki
geg yan etkileri olarak radyasyonla olugan menen-
giomlar ile daha sik karsilagimaktadir. Ozellikle
medulloblastomlu gocuklar ile oligodentrogliom-
lu erigkinlerde lyilestirici radyoterapi tedavisinin
onemli bir bilesenleridir. Bu ylzden gelecekte bu
tip ttimorlerin insidansinin artmasi beklenmek-
tedir. Kranial radyasyona maruz kalmis hastalari
taramak igin yilda bir kez 1sin alinan bolgeye MRG
yaplimalidir. Eger tespit edilirlerse de nukslerini
onlemek icin mutlaka agresif cerrahi rezeksiyon
uygulanmasi onerilmektedir.

AKILDA TUTULACAKLAR

Radyasyon tedavisinden saatler sonra meyda-
na gelen akut kranial reaksiyonlar kortikostero-
idlerle tedavi edilirler.

Tedaviden aylar veya yillar sonra ortaya ¢ikan
gecikmis radyasyon hasari genellikle geri do-
nusumsuz bir hasar ile karakterizedir.

Eski radyoterapi tekniklerinin kullanildigi do-
nemlerde bazi yan etki lezyonlarinda rekons-
truktif cerrahi mudahale olarak kranioplasti
gerekmistir.

Sekonder beyin tumorleri olarak en sik kaver-
nomlar, meningiomlar, gliomlar ve sarkomlardir.

Cocukluk caginda 25 Gy isinlama sonrasi se-
konder menengiom ve gliomlar igin risk %10
— 30'dur.

Beyin tumorlerine cerrahi rezeksiyon yapildik-
tan sonra en az 3 hf slreyle yara iyilesmesinin
sorunsuz olmasi i¢in radyasyon maruziyeti ol-
mamasi onerilir.

KAYNAKLAR

1. Rakici SY, Koksal V, Bedir R, et al. An urban legend:
Malignant transformation caused by radiotherapy in
patients with presacral ganglioneuroma. The neces-
sity and first-time administration of radiotherapy.
Case report and literature review. Journal of cancer
research and therapeutics. 2021;17(1), 248-254.

2. Fujii M, Ichikawa M, lwatate K, et al. Secondary
brain tumors after cranial radiation therapy: A
single-institution study. Rep Pract Oncol Radiother.
2020;25(2):245-249.

3. Nolan CPR, DeAngelis LM. Neurologic complications
of chemotherapy and radiation therapy. Continuum
(Minneap Minn). Neuro-oncology 2015;21(2):429-
457.

4. Tibbs MK. Wound healing following radiation the-
rapy: a review. Radiother Oncol. 1997;42(2):99-106.

5. Devalia HL, Mansfield L. Radiotherapy and wound
healing. Int Wound J. 2008 ;5(1):40-4.

6. Vivas A, Tang JC, Escandon J, Kirsner RS. Postradi-
ation chronic scalp ulcer: a challenge for wound he-
aling experts. Dermatol Surg. 2011;37(11):1693-6.

- 312 -



Kranial Isinlamalar Sonrasi Beyin Cerrahisi Ameliyatlarindaki Zorluklar ve
Isinlamalarin Santral Sinir Sistemi Uzerindeki Gec Yan Etkileri

7. Qishi SN, Luce EA. The difficult scalp and skull
wound. Clin Plast Surg. 1995;22(1):51-9.

8. Dormand EL, Banwell PE, Goodacre TE. Radiothe-
rapy and wound healing. International wound jour-
nal. 2005;2(2), 112-127.

9. McMillan TJ, Steel GG. DNA damage and cell killing.
In: Steel GG, editor. Basic clinical radiobiology. Lon-
don: Arnold and New York: Oxford University Press,
2002: 71—883.

10. Stone HB, Coleman CN, Anscher MS, McBride WH.
Effects of radiation on normal tissue: consequences
and mechanisms. Lancet Oncol. 2003; 4(9):529—36.

11. Denham JW, Hauer-Jensen M. The radiotherapeutic
injury — a complex ‘wound’. Radiother Oncol. 2002,
63(2):129—45.

12. Mendelsohn FA, Divino CM, Reis ED, Kerstein MD.
Wound care after radiation therapy. Adv Skin Wound
Care 2002;15(5):216—24.

13. Moyers JT, Chong EG, Peng J, et al. Real world
outcomes of combination and timing of immunot-
herapy with radiotherapy for melanoma with brain
metastases. Cancer Med. 2021;10(4):1201-1211.

14. Patel DM, Agarwal N, Tomei KL, Hansberry DR, Gol-
dstein IM. Optimal Timing of Whole-Brain Radiation
Therapy Following Craniotomy for Cerebral Malig-
nancies. World Neurosurg. 2015;84(2):412-9.

15. Landthaler M, Hagspiel HJ, Braun-Falco O. Late ir-
radiation damage to the skin caused by soft X-ray
radiation therapy of cutaneous tumors. Arch Derma-
tol. 1995;131(2):182—6.

16.Borg M, Wilkinson D, Humeniuk V, Norman J. Suc-
cessful treatment of radiation induced breast ulcer
with hyperbaric oxygen. Breast. 2001; 10(4):336—
41.

17.Rudolph R. Complications of surgery for radiot-
herapy skin damage. Plast Reconstr Surg. 1982,
70(2):179—85.

18. Shack RB. Management of radiation ulcers. South
Med J. 1982;75(12):1462—6.

19. Burke JF, Sudhakar V, Braunstein S, McDermott M.
In Situ Cranioplasty for Renal Cell Skull Metastasis:
Technical Note. Cureus. 2019; 11(2):4128.

20. Gladstone HB, McDermott MW, Cooke DD. Imp-
lants for cranioplasty. Otolaryngol Clin North Am.
1995;28(2):381-400.

21.Koksal V, Kayaci S, Bedir R. Split rib cranioplasty
for frontal osteoma: a case report and review of
the literature. Iranian Red Crescent Medical Jour-
nal. 2016;18(7):1-6.

22.Yamanaka R, Hayano A. Radiation-induced sarco-
mas of the central nervoussystem: a systematic
review. World Neurosurg. 2017;,98:818-828.

23.Yamanaka R, Abe E, Sato T, et al. Secondary intrac-
ranialtumors following radiotherapy for pituitary
adenomas: a systematic review. Cancers (Basel).
2017,9(8).

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

- 313 -

Neglia JRP, Robison LL, Stovall M, et al. New primary
neoplasms of the centralnervous system in sur-
vivors of childhood cancer: a report from the Chil-
dhoodCancer survivor Study. J Natl/ Cancer Inst.
2006;98(21):1528-1537.

Fujii M, Ichikawa M, lwatate K. Secondary bra-
in tumors after cranial radiation therapy: A sing-
le-institution study. Rep Pract Oncol Radiother.
2020;25(2):245-249.

Chowdhary A, Spence AM, Sales L, et al. Radiation
associated tumors following therapeutic cranial ra-
diation. Surg Neurol Int 2012;3: 48

Al-Mefty O, Topsakal C, Pravdenkova S, et al. Radiati-
on-induced meningiomas: Clinical, pathological, cy-
tokinetic, and cytogenetic characteristics. J Neuro-
surg 2004;100:1002-1013.

Chojnacka M, Pedziwiatr K, Skowronska-Gardas A,
et al. Second brain tumors following central ner-
vous system radiotherapy in childhood. Br J Radiol
2014;87:20140211.

Abdallah, A., Gunduz, H. B, Asilturk, M., et al. Radia-
tion-Induced Meningiomas: A Series of Four Conse-
cutive Patients and a Review of Literature. Turkish
neurosurgery. 2020;30(3).

Inskip PD, Sigurdson AJ, Veiga L, et al. Radiation-re-
lated new primary solid cancers in the childhood
Cancer survivor study: comparative radiation dose-
response and modification of treatment effects. Int
J Radiat Oncol Biol Phys. 2016;94(4):800-807.

Galloway TJ, Indelicato DJ, Amdur RJ, et al. Second
tumors in pediatric patients treated with radiothe-
rapy to the cen-tral nervous system. Am J Clin On-
col. 2012;35(3):279-283

Vinchon M, Leblond B Caron S, et al. Radiati-
on-induced tumors in children irradiated for bra-
in tumor: a longitudinal study. Childs Nerv Syst.
2011,27(3):445-453.

Cutsforth-Gregory JK, Lanzino G, Link MJ, et al.
Characterization of radiation-induced cavernous
malformations and com-parison with a nonradia-
tion cavernous malformation cohort. J Neurosurg.
2015;122(5):1214-1222.

Remes TM, Suo-Palosaari MH, Heikkila VP, et al. Ra-
diation-induced menin-giomas after childhood brain
tumor: a magnetic resonance imaging screening
study. J Adolesc Young Adult Oncol. 2019

Shoshan Y, Chernova O, Juen SS, et al. Radiation-in-
duced meningioma: a dis-tinct molecular genetic
pattern? J Neuropathol Exp Neurol. 2000;59(7):614~
620.

Banerjee J, Paakko E, Harila M, et al. Radiation-indu-
ced meningiomas: A shadow in the success story
of childhood leukemia. Neuro-Oncology. 2009;11.5:
543-549.

Neglia JRP, Robison LL, Stovall M, et al. New primary
neoplasms of the central nervous system in sur-
vivors of childhood cancer: A report from the Chil-



Radyasyon Maruziyeti

dhood Cancer Survivor Study. J Natl Cancer Inst.
2006;98: 1528-1537.

38. Shenoy SN, Munish KG, Raja A: High dose radiation
induced meningioma. Br J Neurosurg 2004;18: 617-
621.

39. Tommasi AD, Occhiogrosso M, Tommasi CD, et al.
Radiation-induced intracranial meningiomas: Re-
view of six operated cases. Neurosurg Rev 2005; 28:
104-114.

40. Koksal, V., Kayaci, S., Bedir, R., et al. Supratentorial
Extraventricular Anaplastic Ependymoma Presen-
ted With Headache in Pregnancy: Case Report and
Review of the Literature. Journal of Medical Cases.
2016;7(7), 274-281.

41. Ciricillo SF, Cogen PH, Edwards MS. Pediatric cryp-
tic vascular malformations: presentation, diagnosis
and treatment. Pediatr Neurosurg 1994;20:137-47.

42. Paramanathan N, Ooi KG, Reeves D, et al. Synch-
ronous radiation induced orbital meningioma and
multiple cavernomas. Lin Experiment Ophthalmol
2010,38:414-17.

43. Poussaint TY, Siffert J, Barnes PD, et al. Hemorrha-
gic vasculopathy after treatment of central nervous
system neoplasia in childhood: diagnosis and fol-
low-up. AUNR 1995;16:693-699.

44, Sadetzki S, Flint-Richter P Ben-Tal T, et al. Radiati-

45.

46.

47.

48.

49.

50.

- 314 -

on-induced meningioma: a descriptive study of 253
cases. Neurosurg 2002;97:1078-82.

Strojan P, Popovic M, Jereb B. Secondary intracrani-
al meningiomas after high-dose cranial irradiation:
report of five cases and review of the literature. Int J
Radiat Oncol Biol Phys 2000;48:65—-73.

Jain R, Robertson PL, Gandhi D, et al. Radiation-indu-
ced cavernomas of the brain. AUNR 2005;26:1158—
62.

Keezer MR, Del Maestro R. Radiation-induced ca-
vernous hemangiomas: case report and literature
review. Can J Neurol Sci 2009;36:303-10.

Gokge, E., Beyhan, M., Berat, A. C. U,, et al. Serebral
kavernomlarin manyetik rezonans goruntuleme bul-
gulari. Kocatepe Tip Dergisi. 2016;17(1), 1-7.
Chourmouzi D, Papadopoulou E, Kontopoulos A, et
al. Radiation-induced intracranial meningioma and
multiple cavernomas. BMJ Case Rep. 2013;19.

DeAngelis, L. M., and J. B. Posner. “Side efekt of
radiation therapy.” Neurologic complications of can-
cer 2009:511-55.





