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TOM TAT

Trong ung thu, viéc xac dinh chinh xac cac dich xa tri luén la muc tiéu s6 mot quyét dinh
ket qua diéu tri. CT mb phong cho phép xac dinh cac tén thuong tuong d6i chinh xé4c tuy nhién
van con han ché trong mot s6 trudng hop. PET/CT ra doi 1a su két hop hinh anh giai phau do CT
cung cap va hinh anh chuyen hoa & muc do phan tor do PET cung cap, c6 d6 nhay, do dic hiéu,
d6 chinh xéc ciing nhu cho phép xac dinh sém cac ton thuong cao hon han so véi CT don thuan.
Do vay, viéc ung dung hinh anh PET/CT dé lap ké hoach xa tri s& chinh xac va cho két qua tdt
hon CT mo phdng.
Muc tiéu

Xay dung quy trinh k¥ thuét xa tri gia tc voi PET/CT mo phong va danh gia két qua
ban dau mot s6 bénh ung thu dugc diéu tri bang ky thuat nay.
Poi twong va phwong phap

245 bénh nhan dugc chan doan xac dinh 14 ung thu c¢6 chi dinh xa tri va dugc tién hanh
chup PET/CT m6 phong dé lap ké hoach xa tri gia tdc béng ky thuat 3D hoac IMRT. Xac dinh
thé tich khdi u sinh hoc (BTV hay GTV-PET) dya vao ngudng hap thy SUV >2,5.
Két qua nghién ciru

PET/CT gitip phat hién thém céc ton thuong & 29,8% céc truong hop; tat ca nhimg ton
thuong u ma CT don thuan rat kho phan biét vo1 mo lanh, t6 chtrc nhu mo xep thi PET/CT xéac
dinh, phan biét rd rang. Ty 1é dap tmg sau diéu trj cao, trong d6 dap tmg hoan toan va dap tng
mot phﬁn ddi véi K vom, thanh quan, ha hong, phéi, thuc quén, truc trang lan luot 1a: 91,9%,
8,1%; 52,4%, 38,0%; 57,1%, 35,7%; 40,3%, 45,2%; 37,5%, 41,2%; 72,2%, 27,8%.
Két luin

Ung dung k¥ thuat PET/CT mo phong 1ap ké hoach xa tri gia téc gitp xac dinh sém,
chinh xac cac ton thuong va cho két qua diéu tri tot.
Tw khoa: PET/CT mo phong, lap ké hoach xa tri
Abstract: Application of PET/CT simulation for radiotherapy planning at the Bach Mai
hospital.
GS.TS. Mai Trong Khoa, TS.BS. Vii Hitu Khiém, PGS.TS. Tran Dinh Ha, PGS.TS. Pham Cam
Phwong, TS.BS. Tran Hai Binh, TS.BS. Pham Van Thdi, TS.BS. Nguyén Quang Hiing, PGS.TS.
Lé Chinh Dai va CS
Background: In radiation oncology, delineation of tumor volume is the first goal in which
oncologists are interested because any miss in tumor volume delineation will lead to tumor
underdosage. Radiation planning with CT simulator is good but sometimes unclear and unexact.
PET/CT is a hybrid of CT and PET to identify tumor more accurately, earlier than CT alone. The
accurate and early determination of lesions will help radiation planning better. Goals: To build
the technical process of radiation planning with PET/CT simulation and preliminary results of
this technique. Patients and Method: 245 cancer patients were treated by radiation therapy.
These patients were conducted with PET/CT simulation to plan 3D CRT (three dimendions
radiation therapy) or IMRT (Intensity modulated radiation therapy) in the Nuclear Medicine and
Oncology Center of Bachmai Hospital. Delineation in GTV-PET or BTV (Biological target
volume) was based on SUV (Standard uptake volume) threshold of 2,5 and visual interpretation
by the radiation oncologists and nuclear medicine physicians. Results: PET/CT found additional
lesions (29.8%) that CT missed, especially in the involvements of small regional lymph nodes. In
all cases the difference between tumor and benign tisue or atalectasis could not be visualised on



CT but clearly revealed on PET/CT. High and complete respond and partial respond rates for
nasopharynx cancer, laryngeal cancer, hypopharynx cancer, lung cancer, esophageal cancer,
rectal cancer were found to be 91.9%, 8.1%; 52.4%, 38.0%; 57.1%, 35.7%; 40.3%, 45.2%,

37.5%, 41.2%; 72.2%, 27.8%, respectively. Conclusion: Application of PET/CT simulation

significantly improves radiation planning as well as treatment results.

Key word: PET/CT simulation, radiotherapy planning

1. DPAT VAN DE

Ung thu la mot bénh 1y thuong gap va la mot trong nhiing nguyén vong gay tur vong hang
dau ¢ Viét Nam ciing nhu trén toan thé gidi. Viée chan doan va diéu trj ung thu van 1a nhitng van
dé ma ca thé gidi luén quan tAm va dau tu nghién ctu. K§ thuat PET (positron emission
tomography: ghi hinh bang birc xa positron) 1a k¥ thuat ghi hinh theo nguyén tac chuyén hoa, &
mirc do té bao, mirc do phan tir. Pic biét khi may PET/CT ra doi la su két hop giita may PET véi
may CT trong cting modt hé thdng, bénh nhan dong thoi vira duoc chup CT vira duge chup PET
trong cting mot hé toa d6. Hinh anh CT (hinh anh ciu tric rd va sic nét) két hop véi hinh anh
ctia PET (hinh anh chirc ning va chuyén hoa ¢ giai doan rat sém) s& cho nhing thong tin rat co
gia tri voi do nhay, do dac hiéu va do chinh xac cao. Chi dinh cua PET/CT trong ung thu l1a giup:

phét hién ung thu sdém, phan loai giai doan ung thu chinh xéc, phat hién va danh gié tai phat, di

cin ung thu, danh gia hiéu qua cua cac phuong phéap diéu tri ung thu va dic biét gan dy nhat 1a

gitip 1ap ké hoach xa tri véi PET/CT md phong. Trong xa tri ung thu, viéc xac dinh chinh xac cac
dich diéu tri 1a mot phﬁn quan trong nhat quyét dinh két qua diéu tri. PET/CT la k¥ thuat phat
hién ton ‘thuong ung thu chinh xéc nhat hién nay. C6 thé noi Gng dung hinh anh PET/CT mé
phong dé lap ké hoach xa tri gia toc, dic biét 1a xa tri diéu bién liéu (IMRT) 1a mét k¥ thuat dinh
cao cuia diéu tri ung thu hién nay trén toan thé giéi. Véi PET/CT mo phong, cic nha xa tri x4c
dinh duoc thé tich dich sinh hoc - BTV (biologic target volume) hay GTV-PET. BTV la hinh
anh khéi u & mac d6 chuyén hoa, muc do té bao nghia 1a toan b thé tich cac té bao ung thu ting
chuyén héa gdm ca nhimng viing chua thay bién ddi vé cau trac (trén CT...) ciing dugc phat hién.

Ky thuét CT m6 phong khong giup xac dinh dugc BTV. Ky thuat nay da dugce trién khai rong ri

tai cac trung tdm diéu tri ung thu 16n & cac nudc tién tién nhu chau Au, My, Nhat Ban, Han

Qudc. ..

Tl‘r 8/2009, 1an dau tién & Viét Nam, Trung tdm Y hoc hat nhan va Ung budu Bénh vién

Bach mai di tién hanh trién khai thanh cong chup PET-CT mé phong dé 1ap ké hoach xa tri gia

téc cho bénh nhan ung thu. Nghién ciru nay dugc thyuc hién véi muc tidu:

- Xay dyng quy trinh k¥ thuat vé 1ap ké hoach xa tri gia toc voi k¥ thuat PET/CT mo phong

Budc dau danh gia mot sd két qua xa tri gia toc v6i k§ thuat PET/CT mé phong.
. POI TUQNG NGHIEN CUU
Bénh nhén ung thu d4p mg cac diéu kién sau:
C6 chan doan xac dinh ung thu bang mo bénh hoc
Co6 chi dinh diéu tri xa tri, BN déng v tién hanh k¥ thuat trén.
. PHUONG PHAP NGHIEN CUU
Can thiép 1am sang tién ciru.

3.1. Chuin bi bénh nhén

Bénh nhén nhin an sang, kiém tra duong huyét truge khi tiém ""FDG (2-fluoro 2-deoxy
glucose)

3.2. Tién hanh

Chup PET/CT véi phuong tién ¢ dinh va hé thong laser dinh vi khong gian 3 chiéu.

3.3. Léap ké hoach

Lap ké hoach xa trj gia téc véi phadn mém Prowess Panther 4.6, v6i k¥ thuat k¥ thuat xa
tri diéu bién liéu (IMRT) hodc xa tri theo hinh dang khéi u (3D CRT)

- Xac dinh céac thé tich can tia xa: thé tich khoi u tho- GTV (gross tumor volume), thé tich
dich 1am sang - CTV (clinical target volume), thé tich dich diéu tri - PTV (planning target
volume). Xac dinh thé tich dich sinh hoc - BTV (biologic target volume) hay GTV-PET.

O nghién ciru nay, chung t6i xac dinh BTV vé&i ngudng SUV >2,5.

N
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- Xac dinh cdc co quan lanh lan cén can bao vé voi lidu gidi han chiu dung da biét
- Lap cac truong chiéu, goc chiéu, mirc nang luong.
- Tinh liéu, kiém tra phan liéu trén thé tich can tia va co quan lanh xung quanh: trén ban d6

duong ddng liu, hinh anh 3 D, va biéu d6 liéu - thé tich (DVH)

3. 4.Tién hanh kiém tra liéu lugng trude khi didu tri (QA)
3.5.Tién hanh xa tri trén may gia tic.

4. Két qua

4.1. Két qua xdy dung quy trinh chup PET/CT dé chin dodn va dé Igp ké hoach xa tri gia toc
C6 thé tom tit quy trinh nhu sau: Chuan bi bénh nhan = Chup PET/CT mé phong >Lap
ké hoach xa trj > Kiém tra chit luong = Tién hanh xa tri.
Quy trinh trén dugc ap dung thuong quy tai Trung tdm Y hoc hat nhan va ung budu-Bénh vién
Bach Mai. Hinh anh thu dugc dat cac tiéu chuén va cac thong s6 ky thuat theo quy dinh. Hinh
anh PET/CT mé phong dugc truyén qua phong lap ké hoach xa tri trén may gia toc.
4.2. Két qud chup PET/CT mé phéng va lip ké hoach xa tri bénh nhén ung thw
735 bénh nhan ung thu dugc chup PET/CT mé phong dé lap ké hoach xa tri gia tbe, két

qua nhu sau:

Biéu do 1. Phan bo tudi bénh nhdn
Nhan xét: Tuoi thuong gap nhat 50 - 60%

Biéu do 2. phan bé gidi ciia bénh nhan
Nhan xét: Nam gap nhiéu hon nit (63% so voi

chiém 32,1% 37%)
Badngl.So sanh gid tri mé phong va kha nang phat hién thém tén thwong ciia PET/CT so véi CT
. | Sossnn GTV-PETwii GTV.CT | i, BLUClll
Loai ung S8 BN Tylé¢ | (Nguwong thay doi > 25% theé tich) véi CT (di cin hach)
thu % Z: " .
_T h’ay doi Tang | Giam Tén sudt | Ty 16 %
Tan so % (%) (%) j
Vom 222 30,2 | 159/222 71,6 27,0 | 44,6 60/222 27,0
Thanh quén 63 8,6 27/63 42,9 23,8 | 19,1 15/63 23,8
Ha hong 41 5,7 27/41 64,3 35,7 28,6 15/41 35,7
Phoi 186 25,3 | 87/186 46,8 274 194 52/186 27,9
Thwe quan 169 229 | 88/169 51,8 339] 179 58/169 34,3
True trang 54 7,3 39/54 72,2 38,9 | 3373 21/54 38,9
Tong 735 100 | 426/735 58,0 29,8 | 28,2 221/735 30,1
Nhan xét:

- Cac bénh ung thu dugc xa tri voi ky thuat PET/CT mo phong thuong gap la phéi 25,3%, vOm
30,2%, thuc quan 22,9%.
- PET/CT giup phat hién thém cac ton thuong ma CT khong phat hién duogc tir khoang 20-40%
- Thay ddi dich xa tri, khong bd sot ton thuong.
Bang 2. Két qua diéu tri

. Dap u’n‘g hoan Dap rng mot Bénh glu’ Bénh tién trién To?g
Loai ung thw toan phan nguyén j )
Tansd | % |Tinsd| % |Tinsdo| % | Tansd | %
K vom 204 | 91,9 18 8,1 0 0 222
K thanh quan 34| 54,0 24| 38,0 4 6,3 1 1,6 63




K ha hong 19| 46,3 18| 43,9 0 4 9,8 41
K phoi 70 | 37,6 87 | 46,8 16 8,6 13 7,0 186
K thuc quén 62 | 36,7 71| 42,0 12 7,1 24| 14,2 169
K truc trang 38| 704 16 | 29,6 0 0 54

Nhan xét: Ty 1€ dap ung cao, dac biét voi K vom, ty I¢ dap ing hoan toan dat 91,9%.

5. BAN LUAN

Trong nghién ctru cua chung t61, PET/CT giap phat hién thém cac tén thuong & 30,1%
cac truong hop (Bang 2) (khong ké cac ton thuwong di can xa duoc phat hién trén PET/CT vi
nhitng truong hop nay bi loai khoi nghién ctru do khéng con chi dinh xa tri), & day chu yéu l1a
PET/CT phat hién thém cac tén thuong hach ving ma CT khong phat hién duoc. Vi PET/CT
mod phong, cac nha xa tri xac dinh dugc thé tich dich sinh hoc - BTV (biologic target volume)
hay GTV-PET. BTV la hinh anh khdi u & mtc d6 chuyén héa, mic d6 té bao nghia la toan bo
thé tich cac té bao ung thu ting chuyén hoa gdm ca nhimg ving chua thay bién ddi vé& ciu trac
(trén CT...) cling dugc phat hién. K¥ thuat CT mo6 phong khong gitip xac dinh dugc BTV. Khi
dung k¥ thuat PET/CT mé phong lam thay d6i 58,0% GTV, trong d6 29.8% GTV ting, 28,2%
GTV giam. Cac trudng hop GTV ting ciing cht yéu 1a do PET/CT phat hién thém di can hach
vung. Tét ca cac trudng hop kho xac dinh thé tich xa tri trén CT nhung c6 thé d& dang xac dinh
dugc trén PET/CT. Tu do, viéc lap ké hoach xa tri v6i PET/CT mo phéng dugc chinh xac hon,
khong bi sét cling nhu phan lidu du cho cho ton thuong.

Cu thé hon, khi mé phdng lap ké hoach xa tri béng PET/CT c¢6 wu diém hon CT & chd:

- PET/CT xéc dinh chinh xéc ria ton thwong hon CT trong nhiéu trudng hop ranh gidi kho xac
dinh gitra khdi u va t6 chirc xung quanh: cac khdi u dong ty trong (K vom, K thanh quan, K
thuc quan), gitta u phodi véi to chirc phdi xep... Pidu nay rat cé ¥ nghia dé xac dinh thé tich
khéi u thé GTV, gitup cho viéc xa tri chinh xéc vao t6 chirc u déng thoi tranh chiéu xa vao cac
t6 chue lanh tinh nhdm nang cao hiéu qua ciing nhu giam bét cac tic dung phu do tia xa.

- Khébi u kich thudc nho, khong nhin thiy trén CT nhung c¢6 thé phat hién duoc trén PET/CT do
tinh chéat két hop bo sung cho nhau giira hinh anh chuyén hoa ciia PET va hinh anh giai phau
cua CT trén cung mot hé théng. Vi du khdi u vom nho, U thuc quan nhd, K phéi thé tham
nhiém phé quéan giai doan sém.

- PET/CT déc biét co gia tri trong viéc phat hién di can hach ving ma trén CT khé phat hién
duoc dic biét hach c¢6 kich thude nhé. Piéu nay rt quan trong lam thay d6i GTV, thay doi
liéu xa tir xa du phong sang xa diéu tri, lam tang kha ning kiém soat tai ving, nang cao hiéu
qua diéu tri.

Vi vay, viéc st dung PET/CT dé lap ké hoach xa tri véi may gia tde (k¥ thuat 3D va
IMRT) s€ cho két qua xa tri chinh xac, hi¢u qua va an toan it tac dung phu hon so voi1 viéc st
dung CT, MRI mo phong.

Trung tdm y hoc hat nhan va Ung budu Bénh vién Bach Mai 13 noi dau tién trong ca
nude st dung hinh 4nh PET/CT m6 phdng dé lap ké hoach xa tri gia tbc 3D va xa tri diéu bién
liéu ( IMRT) cho bénh nhén ung thu. Véi hé théng phan mém két hop gitta PET/CT va xa tri
didu bién lidu ching t6i da giai quyét bai toan: thé tich khdi u duoc tiéu diét triét dé nhat dong
thoi han ché thap nhat anh hudng t6i cac té bao lanh xung quanh. Can luyu y ring BTV chi thay
thé dugc cho GTV trong qua trinh lap ké hoach xa tri con khi xac dinh céc thé tich khac nhu
CTV, PTV thi van phai tuan theo bénh hoc. Chang han nhu d6i v6i bénh nhan ung thu vom khi
lam PET/CT, hach ¢ 4m tinh khong c6 nghia la chua ¢6 vi di can hach cd do vay van phai xa tri
du phong vao hach c6 theo quy wéc. Pidu nay duoc hiéu 1a PET/CT tuy c6 d6 nhay rat cao
nhung van phai ¢ ngudng du 16n (té bao di can) thi méi phat hién dugc.

Vé két qua diéu tri, ty 1 dap tng ban dau kha cao, dic biét K vom co ty 1é dap tmg hoan
toan 91,9%, K truc trang 70,4%. Tuy nhién day la nghién ctru tong quat, vi thoi gian ¢ han,
chung t6i chua co diéu kién dé theo ddi thoi gian séng thém voéi timg loai bénh ung thu ma cha
yéu dé cap dén yéu t6 ky thuat voi myc dich gisi thidu mot ky thuat méi co két qua wu viét hon
(theo céac nghién ctru nudc ngoai) 1an dau tién dugce trién khai tai Viét Nam va nhan xét ban dau
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vé két qua diéu mot s6 bénh nhan ung thu bang k¥ thuat nay 1a tt va an toan. Can c6 nghién ctru
v6i s6 luong bénh nhan da 16n cho ting loai bénh va thoi gian theo ddi du dai méi co thé danh
gia duoc gid tri cua vi¢e st dung k¥ thuat PET/CT mo phong lap ké hoach xa trj.

Duéi day, ching t6i xin trinh bay mot s6 ca lam sang ma néu khong c6 ky thuat PET/CT mé
phong thi s& gap nhiéu kho khin cho viéc 1ap ké hoach xa tri gia toc néu chi dung CT Scanner
mo phong.

Ca lam sang 1:Bénh nhan nam, 65 tudi, chian doan: Ung thu phdi T1NoMo (Giai phdu bénh:
Ung thu biéu mé vay). BN tir chdi phau thuat. Huéng diéu tri: hoa xa tri. Trén hinh chup CT 64
day khong xac dinh dugc u dé 1ap ké hoach xa tri. Bénh nhan duoc chi dinh chup PET/CT mo
phong dé danh gid toan than va 1ap ké hoach xa tri. K&t qua: PET phat hién duoc va dinh vi vi tri
thuwong u cho viéc 1ap ké hoach xa tri.

Hinh CT: Khéng nhin thiy u dé Hinh PET: ton thuwong ting hdap Hinh PET/CT: dé dang xac
lap ké hoach xa tri thu FDG, max SUV=8 dinh dwoc BTV dé lgp ké
oach xa tri.

Sau xa tri. u tan hét. BN hét ho mau

Ca lam sang 2. Bénh nhan, nam, 47 tudi, K thuc quan 1/3 gitta TINoMo, BN khong dong y mo.
Tién hanh hod xa tri dong thoi v6i k¥ thuat xa tri diéu bién licu IMRT véi 7 trudong chiéu, 54
segments, liéu 55 Gy.

Trén CT khg”)ng thé phat Trén PET: phei,t hién ton Dé dang lap ké hoach xa
hién dugc ton thuong. thuong tang hap thu FDG tri trén PET/CT.

voi max SUV =5.7.



Truoc dieu tri: Khoi u nho chi duoc Sau diéu tri: Khong phat hién con ton
phat hién trén PET/CT thuong trén PET/CT

Ca lam sang 3. K vom di cin hach c¢6 T2N1MO, xa tri diéu bién liéu véi PET/CT mé phong, 7
truong chiéu, 49 segments.

BN nir 39 tudi, vao vién vi chay mau miii

GPB: ung thu biéu mo khong biét hoa. Chup PET/CT mo phong phat hién thém ton
thuong di can hach (néu dung CT mé phong s& nhiéu kha ning bo sot)

Hinh CT: khong théy ton Hinh PET/CT: cho th 4y rd ton thuong tang FDG tai ving
vom bén trai, max SUV 5,6, kich thudc 3,5 * 2,5 cm, di can

thuong vung vom e ol
hach ¢6 trai 0,7 cm, max SUV 3,5 - dé dang 14ap ké hoach

PET/ CT: xac dinh chinh
xéc di can hach c6 ké ca
kich thuéc nho-> xa tri
tang liéu vao hach (70 Gy)

CT: rat kho pbét hién duoc
di can hach ¢6 kich thuéce
wl A

Sau diéu tri: U hach tan hét, BN hét dau diu, hét khac mdu miii
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Lam sang thim kham ciing nhu CT (bén trai) rat kho xac dinh c¢6 di cin hach c¢6 hay chua
dbi v6i nhitng hach di can kich thudc nho, Bn nay xac dinh ban dau 1a NO va chi dinh xa tri don
thudn véi lidu xa hach cé du phong 50 Gy; nhung v6i hinh anh PET/CT m6 phong (bén phai) dé
dang thiy di can hach ¢6 véi kich thudce nhé 0.7 cm voi max SUV 4,1 > bénh chuyén giai doan
N1-> ho4 xa tri déng thoi voi lidu xa vao hach di can 65-70 Gy. Nhu vay PET/CT lam thay doi
phac do diéu trj cling nhu gitip viéc mé phong dé 1ap ké hoach xa tri duoc dé dang va chinh xac,
tir 46 gitp cho viéc diéu tri chinh xac va hiéu qua nhat.

6. KET LUAN

735 bénh nhan dugc chan doan xac dinh 1a ung thu 6 chi dinh xa tri va dugc tién hanh
chup PET/CT mé phong dé 1ap ké hoach xa tri gia tc béng ky thuat 3D hoac IMRT tai Trung
tam Y hoc hat nhan va Ung buéu, bénh vién Bach Mai, két qua cho thay
1. Bi chuan dugc quy trinh lap ké hoach xa trj trén may gia toc tuyen tinh v&i hinh anh PET/CT
mo phong, cac thong sd va chi tiéu ky thuat dam bao ding cac yéu cau ky thuat quy dinh. Quy
trinh nay da dugc 4p dung thudng quy tai bénh vién Bach Mai
2. Cac bénh ung thu duoc xa tri gia téc (3D va IMRT) véi ky thuat PET/CT mé phong thuong
gip 1a ung thu phdi 25,3%, vom: 30,2%, thyc quan: 22,9%, tryc trang: 7,3%. PET/CT rat co gia
trj dé giup phat hién thém cac ton thuong ma CT khong phat hién dugc tir khoang 20 — 40% cac
truong hop, gitp thay doi dich xa tri, tranh khong bo sét tén thuong.
3. Ty 1& dép ung cao, trong d6 dap tng hoan toan va dap tmg mot phan déi voi ung thu vom la
91,9% va 8,1%;, thanh quan: 54,0% va 38,0%; ha hong: 46,3% va 43,9%; phoi: 37,6% va
46,8%; thuc quan: 36,7% va 42,0%; truc trang 1a 70,4% va 29,6%.
4. Sir dung PET/CT mo phong dé 1ap ké hoach xa tri v6i may gia toc (k¥ thuat 3D va IMRT) &
cac bénh nhan ung thu cho két qua xa tri chinh x4c, hi¢u qua va an toan, it tac dung phu hon so
v6i viée st dung CT mo phong..

TAI LIEU THAM KHAO

. Mai Trong Khoa, (2013), Bai giang Y hoc Hat nhan, Nha xuat ban Y hoc
. Mai Trong Khoa (2011), Application of PET/CT simulation for radiation planning in cancer
treatment at Bachmai hospital, Hanoi, Vietnam. IAEA, Vienna, Austria, 2011.

3. Arnold C. Paulino, Bin S. THE (2008 ) PET-CT in Radiotherapy Treatment Planning, 1st ed,
Saunders, An Imprint of Elsevier

4. DeVita, Vincent T.; Hellman, Samuel; Rosenberg, Steven A (2014) Cancer: Principles &
Practice of Oncology, 10th Edition. Lippincott Williams & Wilkins

5. TAEA (2008), The role of PET/CT in radiation planning for cancer patient treatment, Vienna.

6. Halperin, Edward C.; Perez, Carlos A.; Brady, Luther W (2013) Perez and Brady's Principles
and Practice of Radiation Oncology, 6th Edition, Lippincott Williams & Wilkins

7. NCCN (2019), Clinical Practice Guidelines in Oncology

N —


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

