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Can cw Luat Kham bénh, chita bénh nam 2023;

Can cit Nghi dinh s6 42/2025/ND-CP ngay 27 thang 02 nam 2025 ciia Chinh
phu quy dinh chuc nang, nhiém vu, quyén han va co cau to churc cua Bo Y té;

Can cir Thong tu $6 23/2024/TT-BYT ngay 18 thang 10 ndm 2024 ciia B truong
Bo Y té ban hanh danh muc ky thudt trong kham bénh, chita bénh,

Can cir Bien ban hop ngay 18 thang 05 nam 2025 cua Hoi dong chuyén mon
nghiém thu quy trinh ky thudt vé Y hoc hat nhdn, Héa tri, Xa tri va Cong van s6
289/KHTH-BVK ngay 27 thang 01 nam 2026 cua Bénh vién K vé viéc hoan thién du

thao quy trinh ky thudt vé Xa tri di duoc Chii tich Hoi dé‘ng nghiém thu duyét dy thao,
Theo dé nghi ciia Cuc truéng Cuc Quan Iy Kham, chita bénh.
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Piéu 1. Ban hanh kém theo Quyét dinh nay Tai liéu chuyén mon “Hudng dan
quy trinh k¥ thuat vé Xa tr1 - Tap 27, gom 08 quy trinh k¥ thuét.

Piéu 2. Tai lidu chuyén mon “Hudng dan quy trinh k¥ thuat vé Xa tri - Tap 27
duogc 4p dung tai cac co s& kham bénh, chita bénh tir ngay 01 thang 07 ndm 2026.

Piéu 3. Céc ong, ba: Chanh Van phong B9§; Cuc truéng Cuc Quan 1y Kham,
chira bénh; Cuc truong, Vu truong cac Cuc, Vu thudéec B6 Y té: Giam ddc cac bénh
vién truc thudc B9 Y té; Giam dbc S Y té céc tinh, thanh phé truc thude trung wong;
Thu truéng Y té cac nganh va cac co quan, don vi lién quan chiu trach nhiém thi hanh
Quyét dinh nay./
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LOI NOI DAU

Huéng dan quy trinh k¥ thuat vé Ung budu di duoc Bo truong Bo Y té ky, ban
hanh tai Quyét dinh s6 3338/QD-BYT ngay 09 thang 9 nim 2013. Huéng dan quy trinh
ky thuat ndy lam cin ¢ dé cac co s& kham bénh, chita bénh, nguoi hanh nghé kham
bénh, chita bénh va nhan vién y té trién khai ap dung va thyc hién cac k¥ thuat kham
bénh, chita bénh vé ung buodu (bao gém y hoc hat nhan, héa tri, xa tri).

Nhim muc dich cap nhat, bd sung tién bd khoa hoc k¥ thuét trong kham bénh,
chira bénh va tlep tuc chuan hoa quy trinh thyc hién ky thuat kham bénh, chira bénh vé
Xatr, BOY té da giao mot sO bénh vién lam dau mbi xay dung Hudéng dan Quy trinh
ky thuat vé Xa tri, goém Bénh vién K, Bénh vién Trung wong Quan doi 108, Bénh vién
Trung uwong Hué, Bénh vién Cho Rﬁy, Bénh vién Ung budu Thanh phé Ho Chi Minh va
Bénh vién Pai hoc Y Duoc Thanh phé Hd Chi Minh, trong d6 Bénh vién K duoc giao
1am dau méi tong hop chung Hudng din quy trinh k¥ thuat vé Xa tri. Cac bénh vién
dugc giao da huy dong va phan cong cac chuyén gia vé xa tri dé bién soan hudng din
quy trinh k¥ thuat; td chirc hop hoi d@)ng khoa hoc trong bénh vién dé nghiém thu; thuc
hién bién tap, hoan thién theo ¥ kién ctia Hoi ddng chuyén mén nghiém thu do Bo Y té
thanh 1ap va chiu trach nhiém vé chuyén mén k¥ thuat quy dinh trong huéng dan quy
trinh k¥ thuat. Huéng dan quy trinh k§ thuat duoc cac thanh vién bién soan ra soat huéng
dan hién c6, tham khao cac tai liéu trong nudc, nude ngoai dé cap nhat.

BoY té da thanh 1ap Hoi dong chuyén mon nghiém thu Hudng dan quy trinh ky
thuat vé xa tri voi sy tham gia cua dai dién mot s6 vu, cuc chirc nang cua Bo Y té, cac
thanh vién chuyén mon 1a cac gido su, pho gido su, tién si, bac sy chuyén khoa hang dau
Vé xa tri. Cac thanh vién chuyén mon da lam viéc véi tinh than trach nhiém, dong gop
vé thoi gian, tri tu¢, kinh nghiém de gop v, nghiém thu Hudéng dan quy trinh ky thuat.
Hudéng din quy trinh k§y thuat vé chuyén nganh Xa tri - Tap 2 dugc xay dung cho
cac k¥ thuat co trong Phu luc s6 02 va khong c6 trong Phu luc sb 01 (ctia Thong tu s6
23/2024/TT-BYT ngay 18 thang 10 nim 2024 cta Bo trudng BO Y té ban hanh danh
muc k¥ thuat trong kham bénh, chita bénh), da duoc Hoi d@)ng chuyén moén nghiém thu
va duoc BO Y té ban hanh véi tong s6 08 quy trinh k§ thuit.

B0 Y té xin tran trong cam on sy dong gop tich cuc va hiéu qua cia cac chuyén
gia v€ y hoc hat nhan, dac biét 1a tap thé 1anh dao va nhém thu ky bién soan va nghi¢ém
thu ctia Bénh vién K.

Trong qué trinh bién tap kho tranh duoc nhimng sai sét, chung toi rat mong nhan
dugc su dong gop v kién tir quy doc gia dong nghiép dé Tai liéu chuyén mon ngay mot

hoan thién hon. Moi y kién gép y xin giri vé Cuc Quan ly Kham, chira bénh - Bo Y T,
138A Giang Vo, Ha Noi.

Xin tran trong cam on!

GS. TS. Tran Vin Thuin
THU TRUONG BQ Y TE



NGUYEN TAC XAY DUNG, BAN HANH VA AP DUNG HUONG DAN
QUY TRINH KY THUAT TRONG KHAM BENH, CHUA BENH

1. Nguyén tic xAy dung va ban hanh Huéng din quy trinh ki thuit trong kham
bénh, chira bénh:

a) Huéng dan quy trinh k¥ thuat dugc xay dung va ban hanh theo tirng chuong, chuyén
nganh bao dam day du cac ndi dung co ban vé chi dinh, chdng chi dinh, than trong,
chuén bi dén cac budce thue hién k¥ thuét theo trinh ty thuc hién tir khi bat dau dén
khi két thic thuc hién k¥ thuat;

b) Thoi gian thuc hién k¥ thuét, nhan lyc, thudc, thiét bi y té... (danh muc va s6 lwong)
duoc quy dinh trong Hudng dan quy trinh k¥ thuét can ct trén yéu cau chuyén mén,
tinh pho bién, thuong quy thuc hién tai co s kham bénh, chira bénh. Trong thuc té trién
khati, thoi gian thyce hién ky thuét, nhan luc, thudc, thiét bi y té. . . (danh muc va ) lugng)
co thé thay doi dua trén ca thé nguoi bénh, tinh trang bénh, dién bién 1am sang... va
diéu kién thuc té ha tang, thiét bi, nhan luc ciia mdi co s& kham bénh, chita bénh;

¢) Ngoai dia diém thuc hién ky thuat nhu phong xa tri, phong thyc hién ky thuat (phong
thu thuat), phong bénh... duoc quy dinh trong moi Huong dan quy trinh ky thuat, ky
thuat co6 thé duoc thuc hién ¢ cac dia diém khac theo nguyén tac:

- K¥ thuat dugc quy dinh thuc hién & phong bénh thi ky thuat do dugc phép thuc hién

tai phong thu thuat, phong phau thuat; nguoc lai ki thuat quy dinh thuc hién tai phong

phau thuat khong dugc phep thuc hién tai phong thu thuat, phong bénh trir truong hop
cap ctru theo quy dinh phap luét vé kham bénh, chita bénh;

- Ky thuat dugc quy dinh thyc hién ¢ phong thu thuét thi ky thuat do dugc phep thuc
hién tai phong phau thuat; khong dugc phép thuc hién tai phong bénh tru truong hop
cap ctru theo quy dinh phép luat vé kham bénh, chira bénh.

2. Nguyén tic ap dung Huwéng din quy trinh k§ thuét trong kham bénh, chira bénh:

a) Co sé kham bénh, chita bénh duoc phép 4p dung toan bo Huéng dan quy trinh k¥
thuat trong kham bénh, chita bénh do Bo truéng BO Y té ban hanh va phai c6 van
ban do ngudi ding dau co sé kham bénh, chita bénh phé duyét viéc trién khai ap
dung toan bd Hudng din quy trinh k¥ thuat do B truéng B Y té ban hanh.

Truong hop co sé kham bénh, chita bénh x4y dung va ban hanh Huéng dan quy trinh
ky thuat 4p dung tai co s& kham bénh, chita bénh thi viéc xay dung, ban hanh Huéng
dan quy trinh k¥ thuat phai tuan thu theo nguyén tic quy dinh tai khoan 1 Diéu nay,
can ctr trén Hudng dan quy trinh k¥ thuat twong tmg do Bo trudng Bo Y té ban hanh
va la cdn cir dé co s& kham bénh, chita bénh trién khai, ap dung. Co s& kham bénh,
chita bénh xay dung va ban hanh Huéng dan quy trinh k¥ thuat 4p dung tai co sé kham
bénh, chita bénh chiu hoan toan trach nhiém vé viéc xay dung, ban hanh va 4p dung.

b) Tai liéu chuyén mon Hudng dan quy trinh ki thuat ban hanh kém theo Quyét dinh nay
dugc ap dung cho cac ky thuat c6 trong Phu luc s6 02 va khéng c6 trong Phu luc 50
01 Thong tu s6 23/2024/TT-BYT ngay 18 thang 10 nim 2024 ciia B truong BO Y té
ban hanh danh muc k¥ thudt trong khdm bénh, chira bénh. Tai li¢u chuyén mén nay
duoc ap dung tai cac co sé kham bénh, chita bénh tir ngay 01 thang 07 nam 2026.



¢) Nguoi thuc hién cac ky thuat kham bénh, chira bénh 1a nguoi hanh nghé c6 pham vi
hanh nghé phu hop véi ki thuat thue hién theo quy dinh ctia Luat Kham bénh, chita
bénh ma khong bi gidi han boi cac chitc danh nghé nghiép duoc liét ké trong ting
quy trinh k¥ thuat. Pong thoi cac chirc danh nghé nghiép dugc quy dinh trong timg
quy trinh k¥ thuat ciing chi duoc thyc hién khi ¢6 pham vi hanh nghé theo quy dinh
cua Luat Kham bénh, chira bénh.

d) Co s¢d khzirp bénh, 9h1~J:a b@nh chi duogc thuc hién k¥ thuat kham l?énh, (;hﬁ’a béph sau
khi dugc cap c6 tham quyén phé duyét, cho phep va sir dung thudc, thiét bi y t€ duoc
cap phép theo quy dinh hién hanh.

d) Trong qua trinh trlen khai ap dung Huong dan quy trinh k¥ thuét, néu c6 cac bat cap
hodc nhu cau can stra d6i, bo sung, cap nhat..., cac co s6 kham bénh, chira bénh chu
dong cap nhat va ban hanh Huéng dan quy trlnh k¥ thuat ap dung tai co s& kham
bénh, chita bénh, déng thoi bao céo, dé xuat Bo Y té (Cuc Quan ly Kham, chira
bénh) dé xem xét ban hanh ap dung trong ca nudc.
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DANH MUC CHU VIET TAT

Chir viét tit = Tiéng Anh Tiéng Viét
Three-Dimensional Conformal = Xa tri khong gian 3 chiéu
3D-CRT L.
Radiation Therapy
4D 4- Dimensional 4 chiéu
ABC Active Breathing Control Kiém soét nhip thé chu dong
AVM Arteriovenous Malformation Di dang dong — tinh mach
Conebeam Computed Cat 16p vi tinh chim nén
CBCT
Tomography
CT Computed Tomography Cat 16p vi tinh
FIF Field in Field Truong trong truong
Gy Gray
Image - Guided radiation Xa tri du6i huéng dan hinh anh
IGRT
Therapy
Intensity Modulated Radiation = Xa tri diéu bién liéu
IMRT
Therapy
MLC Multi Leaf Collimator Bo truc chuén da 14
MRI Magnetic Resonance Imaging = Cong hudng tur
MU Monitor Unit
QA Quality Control Kiém chuan chat luong
SBRT Stereotactic Body Radiation Xa tri dinh vi than
Therapy
Surface Guided Radiation Xa tri duo1 huong din bé mit
SGRT
Therapy
SRS Stereotactic Radio Surgery Xa phau
TPS Treatment Planning System H¢ théng lap ké hoach
VMAT Volumetric Modulated Arc Xa tri dieu bién liéu hinh cung

Therapy




PHU LUC

DANH MUC KY THUAT
STT STT k¥ thuat | Ma lién Tén k¥ thuat dwge quy dinh tai Phu luc 2
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(cot 1)
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quang)
) 169 Chup CT mé phong 4D (khdng tiém thudc can
quang)
Chup MRI mé phong (c6 tiém thube d6i quang
3 172 tir)
4 175 Xa tri ¢ kiém soét nhip tho
5 182 Kiém tra cpét luong (QA) ké hoach xa tri dinh vi
nao, xa phau (SRYS)
6 188 Xa tri 4D diéu tri khoi u, ung thu
7 262 Ky thuat ¢d dinh co déng b0 nhip thd trong xa tri
8 176 Xa tri duéi huéng dan hinh anh sir dung MRI




1. CHUP CT MO PHONG 4D (CO TIEM THUOC CAN QUANG)

1. PAI CUONG

Chup CT mé phéng 4 chiéu (4D-CT Simulation) 1a k¥ thuat st dung may chup cat 16p
vi tinh két hop hé théng theo ddi chuyén dong ho hap nham thu dugc hinh anh mé phong
theo chu ky tho. Ky thuét nay cho phép danh gia bién do va quy dao chuyén dong cia
khéi u va co quan lanh theo thoi gian, tir d6 xac dinh thé tich dich (ITV) chinh x4c hon
trong xa tri. Ky thuat nay dac biét can thiét trong xa tri cac khdi u di dong theo chu ky
hé6 hap nhu u phdi, u gan, u thie quan...

2. CHI PINH

Ap dung cho tat ca truong hop xa tri can kiém soat nhip thé, su di dong cua co hoanh,
long nguc, 6 bung.

3. CHONG CHI PINH: Nguoi bénh di ing véi thude can quang.
4. THAN TRONG

- Nguoi bénh tré em yéu, noén 6i, mat y thirc hodc khong hop tac.
- Nguoi bénh giam murc loc cau than.

5. CHUAN BI

5.1. Nguwoi thuc hién

01 Bac sy

02 Ky thuat vién

01 Ky su

01 Piéu dudng

5.2. Thudc, hoa chit

- Thudc can quang duong tinh mach (Iohexol 300 hoic twong duwong)

- Dung dich natriclorua 0,9%

- Thudc cép ciru:

- Dung dich tiém truyén natriclorua 0,9%

- Adrenalin 6ng tiém Img/mL

- Methylprednisolon 6ng tiém 40mg

- Acid Tranexamic 6ng tiém truyén 0,25g

- Diazepam dng tiém 10mg/2mL hodc Smg/mL

- Dung dich tiém truyén manitol 20%

- Dung dich tiém truyén valproate 200mg/mL

- Dung dich tiém truyén diphenhydramin 10mg/mL



5.3. Thiét b y té

Kim ludn c6 canh 18-20G, Day truyén dich, Bom tiém thudc can quang (50mL hoic
100 mL), Bong tdm con

But da danh dau
Chi dénh dau
Ging tay y té, Khau trang. Dung dich rtra tay khir khuan

Vit tu cép ctru: May hut, day hut, bg dit noi khi quan, bong Ambu, hé théng tho
oxy, binh oxy, day oxy, mask thanh quan, monitoring, dién cuc.

May CT mé phong 4 chiéu c6 tich hop hé thong ghi nhan tin hiéu hé hap.
Hé théng laser dinh vi 3 chiéu.

Hé thong kiém soat di dong: ABC, ép bung, gating, tracking. ..

May tiém thudc can quang ty dong.

Hé thong goi nguoi bénh tu dong va camera quan sat.

Dung cu ¢ dinh tu thé

5.4. Nguwoi bénh

K¥ thuat vién giai thich cho nguoi bénh, ngudi nha nguoi bénh trude khi thue hién:
muc dich, cac budc tién hanh, nguy co di ting thuodc cé thé xay ra.

Nguoi bénh, nguoi nha nguoi bénh ky cam két tiém thude can quang
Kiém tra ho tén, tudi, dia chi, s6 hd so nguoi bénh.

Kiém tra chan doan, yéu cau chi dinh vé 14t cét.

Dbi chiéu céc thiét bi cb dinh di kém ngudi bénh.

Mot s su chuén bi trude cho nguoi bénh c6 thé nhu: nude udng, thyt thao. ..

5.5. Thai gian thue hién ky thuat: Khoang 15-30 phut
5.6. Dia diém thue hién k¥ thuit: Phong chup mé phong
5.7. Kiém tra ho so

Kiém tra nguoi bénh: Danh gia chinh xac cia nguoi bénh: dung nguoi bénh, ding
chan doan, dtng vi tri can thuc hién k¥ thuat, cac yéu cau ctia bac sy chi dinh.

Thuc hién bang kiém an toan thu thuat, bang kiém twong thich thudc can quang.

6. TIEN HANH QUY TRINH KY THUAT

Hudng dan ngudi bénh nam tur thé phit hop vai viing can diéu tri va gan thiét bi ¢6
dinh (da dugc thyc hién theo quy trinh k¥ thudt c6 dinh bang mat na nhiét trong xa
tr1, quy trinh st dung dung cu bu mo trong xa tri (n€u can theo chi dinh cua bac sy))

Gan hé thong theo ddi ho hap (gin belt/marker ho hap) vao thanh nguc hodc bung.
biat duong truyén tinh mach, kiém tra hoat dong.

Kiém tra lai cac tam gia dinh (dugc danh déu chi) phai trang khép véi tim Laser,
danh dau duong tho.
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Chup scout scan va dinh vi vung chup.
Chup thi khéng tiém thudc can quang (free-breathing).

Tiém thudc can quang tinh mach theo liéu chi dinh, téc d6 2—3 mL/s, dudi khi bang
nudc mudi sinh 1y

Chup thi ¢6 thudc can quang.
Chup CT mé phong 4D dong bo tin hiéu ho hap.
Thao thiét bj cd dinh, ngat duong truyén va dua ngudi bénh ra khoi phong chuyp.

Két thiic qua trinh chup, chuyén thong tin qua két ndi sang may chu dé hé may tinh
1ap ké hoach diéu tri (TPS) c6 thé truy xuat dir li€u khi can 1ap ké hoach.

Xu 1y két qua:

Tai tao anh 4D qua hé thong TPS: 10 pha ho hap, anh MIP, AIP...
Xac dinh ITV dya vao tong hop vi tri khdi u trong chu ky thé.
Kiém tra chat lwong anh: do nét, du lat cat, khong mét pha.

Ghi nhan bao céo k¥ thuat va dit li¢u 1am sang 1ién quan

Tam gia dinh phai nam trong cting mot lat cat.

Két thuc quy trinh: danh gia tinh trang sau thuc hién k¥ thuat. Hoan thién ghi chép
gidy mo ta vi tri mo6 phong, s6 sach va hudng dan ngudi bénh cac budce tiép theo.

. THEO DOI VA XU TRI KET QUA

7.1. Tai bién trong khi thue hién thi thuat

Céc phan ung phan v¢, shock phan vé: xtr tri theo quy trinh xur tri phan vé theo thong tu
cua BO Y té.

7.2. Tai bién sau khi thwc hién thi thuat

Pau: gidm dau, dong vién, an than

7.3. Tai bién mudn: Khong

TAI LIEU THAM KHAO
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2. CHUP CT MO PHONG 4D
(KHONG TIEM THUOC CAN QUANG)

1. PAI CUONG

Chup CT mb phong 4 chiéu (4D-CT Simulation) 13 k¥ thuét sir dung méy chup cét 16p
vi tinh két hop hé théng theo ddi chuyén dong ho hap nham thu dugc hinh anh mé phong
theo chu ky tho. Ky thut ndy cho phép danh gia bién do va quy dao chuyén dong cia
khéi u va co quan lanh theo thoi gian, tir d6 xac dinh thé tich dich (ITV) chinh x4c hon
trong xa tri. Ky thuat nay dac biét can thiét trong xa tri cac khdi u di dong theo chu ky
ho hép nhu u phéi, u gan, u thyc quan ...

2. CHI PINH

Ap dung cho tat ca truong hop xa tri can kiém soét nhip tho, sy di dong cia co hoanh,
long nguc, 6 bung: ung thu phoi, ung thu v, u trung that, u vung 6 bung, ...

3. CHONG CHI PINH

Khéng c6 chéng chi dinh tuyét doi

4. THAN TRONG

Nguoi bénh yéu, non 6i, mat y thirc hodc khong hop tac.
5. CHUAN BI

5.1. Nguwoi thuc hién

- 01 Bacsy

- 02 K¥ thuat vién

- 01Ky su

5.2. Thiét b y té

- Bt da danh dau

- Chi danh dau

- Ging tay y té, Khau trang. Dung dich rira tay khir khuan

- Vattu cép ctru: May hut, day hut, bg dat noi khi quan, bong Ambu, hé théng tho
oxy, binh oxy, day oxy, mask thanh quan, monitoring, dién cuc.

- May CT md phong 4 chiéu c6 tich hop hé thong ghi nhan tin hiéu ho hap.
- Heé¢ théng laser dinh vi 3 chiéu.

- Hé thong kiém soat di dong: ABC, ép bung, gating, tracking. ..

- May tiém thudc can quang tu dong.

- H¢ théng goi nguoi bénh ty dong va camera quan sat.

- Dungcu ¢d dinh tu thé



5.3. Ngwoi bénh

K§ thuat vién giai thich cho nguoi bénh, nguoi nha nguoi bénh trude khi thye hién:
muc dich, cac bude tién hanh, nguy co c6 thé xay ra.

Kiém tra ho tén, tudi, dia chi, sb hd so nguoi bénh.
Kiém tra chan doan, yéu cau chi dinh vé 14t cat.

Déi chiéu céc thiét bi cb dinh di kém ngudi bénh.

5.4. Thoi gian thue hién ky thuat

Khoang 15-30 phut.

5.5. Dia diém thuc hién k§y thuét

Phong chup mo phong.

5.6. Kiém tra ho so

Kiém tra ngudi bénh: Danh gia chinh xac cua nguoi bénh: ding ngudi bénh, ding
chan doan, diing vi tri can thuc hién k¥ thuat, cac yéu cau cila bac sy chi dinh.

Thuc hién bang kiém an toan thu thuét.
Panh gia viing chup va diéu kién thyc hién.

Dat tu thé nguodi bénh dung tu thé xa tri.

6. TIEN HANH QUY TRINH KY THUAT

+ + + o+ o+

Lap dit thiét bi c6 dinh tu thé phu hop véi vung diéu tri.

Pit nguoi bénh theo tu thé diéu tri, danh dau dinh vi trén da.

Gan hé thong theo ddi ho hap: cam bién dai ho hap hodc marker theo ddi.
Kiém tra ddng bo tin hiéu ho hip vé6i hé théng chup.

Tir ban diéu khién, nhap thong tin ngudi bénh.

Chup scout scan xac dinh vung chup.

Chup lat cat khong can quang theo pha tho tu nhién (free breathing scan).
Kich hoat hé théng chup 4D dong b nhip thé.

Chup cit 16p can quang theo pha thé ty nhién

Kiém tra anh thu dugc theo timg pha tho.

Théo cb dinh va hd trg nguoi bénh ra khoi phong chup.

Chuyén toan bd dit liéu DICOM vé TPS phuc vu lap ké hoach.

Xu ly két qua:

Tai tao anh 4D qua hé thong TPS: 10 pha ho héap, anh MIP, AIP...

Xac dinh ITV dya vao tong hop vi tri khéi u trong chu ky tho.

Kiém tra chét luong anh: d6 nét, du lat cat, khong mét pha.

Ghi nhan bao cdo k¥ thuat va dir liéu 1am sang lién quan

Tam gia dinh phai ndm trong cting mot lat cit.



+ Két thiic quy trinh

+ Danh gia tinh trang sau thuc hién k¥ thuat

+ Hoan thién ghi chép s6 sach va hudng din ngudi bénh cac budc tiép theo
7. THEO DOI VA XU TRI KET QUA.

7.1. Tai bién trong khi thuc hién thii thuat:

- Céc phan tng phan vé, sdc phan vé: xtr tri theo quy trinh xir tri phan vé theo thong
tucuaBO Y té.

7.2. Tai bién sau khi thye hi¢n thi thuat:
- Dau: giam dau, déng vién, an than

7.3. Tai bién mudn: Khong

TAI LIEU THAM KHAO
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1535-1542.
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implementation and future directions. British Journal of Radiology, 94(1127),
20201097.



3. CHUP MRI MO PHONG (CO TIEM THUOC POI QUANG TU)

1. PAI CUONG

MRI m6 phong két hop tiém thude doi quang tir (thuong 1a gadolinium) gitip 1am rd céc
dac diém hinh thai khoi u va ton thuong di can gitp xac dinh chinh xac thé tich u, hach
va co quan nguy cap xung quanh.

2. CHI PINH
Nguoi bénh ung thu ¢6 chi dinh xa tri
3. CHONG CHI PINH

- C6 thiét bi kim loai trong nguoi khong twong thich MRI (mdy tao nhip tim, van tim
kim loai khong tuong thich...).

- Dij g v6i thude ddi quang ti.
4. THAN TRONG

- Nguoi bénh c6 tién st di g thude can dugc danh gia k§ va chuan bi phong chong
soc phan v¢.

- Nguoi bénh suy than nang.
5. CHUAN BI

5.1. Nguwoi thuc hién

01 Bac sy

02 Ky thuat vién

01 Piéu dudng

- 01 Kysu

5.2. Thude

- Thudc d6i quang tir: gadolinium hodc din chat

- Thudc chdng di tmg, thudc chdng sbc (Adrenalin, corticoid, khang histamin...).
- Thudc an than néu can (Midazolam...).

5.3. Thiét bi y té

- Day truyén, kim ludn, bom tiém tu dong hodc thu cong.

- Vat tu cap ciru: mit na oxy, bong ambu, thudc cép ciru, monitor theo ddi.

- May MRI c6 kha ning thyc hién chup MRI mé phong cé tiém thude ddi quang tir.
- Heé¢ théng laser dinh vi 3 chiéu tuong thich tir.

- Hé thdng 1ap ké hoach xa tri ¢6 kha ning tich hop hinh anh MRI.

- Thiét bi dinh vi: mit na, tai chan khong, ném cb dinh, ...

5.4. Nguoi bénh

- Nhin an 4-6 gio trude chup néu co chi dinh tiém thude ddi quang tir.



- Thay dd chuyén dung, thao trang suc va vat kim loai.

- Duoc tu van va ky gidy cam két chap thuan chup MRI c6 tiém thudc.
5.5. HO so' bénh an

- Phiéu chi dinh chup MRI c6 tiém thudc ddi quang ti.

- Két qua xét nghiém chirc nang than (ure, creatinine, GFR).

- Phiéu tu van va cam két dong ¥ tiém thudc dbi quang tir.

5.6. Thoi gian thue hién ky thuat

- Khoang tir 30 dén 60 pht

5.7. Dia diém thwe hién k¥ thuat

- Phong chup mé phéng.

5.8. Kiém tra ho so

- Pam bao hd so co du: chi dinh, chdng chi dinh, xét nghiém than, déng thuan.
- Kiém tra di ing thudc d6i quang tir hodc tién str di ting.

6. TIEN HANH QUY TRINH KY THUAT

6.1. Budc 1: Pit tu thé mé phéng:

- Dung phu kién c¢d dinh giong CT mo phong (mit na c¢b dinh dau co, ké chan, gdi
cO, tui chan khong, ...).

- Tu thé phai giéng hét khi xa tri dé tranh sai 1&ch.
6.2. Buéc 2: Chup MRI khong tiém thudc (trwéc khi tiém)

- Chuéi xung thuong sir dung: T1, T2, FLAIR, DWI (tuy vung), 3D T1 hodc 3D T2
(dé¢ tai tao hinh anh theo nhi€u mat cat)

- Do phén giai cao, 16p cat mong (~1-2 mm).

- Gan hé toa d6 (fiducial markers) néu c6 phdi hop véi hé thong 1ap ké hoach.
6.3. Budc 3: Tiém thudc ddi quang tir (gadolinium):

- Liéu thong thuong: 0.1 mmol/kg.

- Tiém tinh mach bang bom tiém dién.

- Theo doi phéan tng sau tiém (di Gng, budn ndén, mé day...).
6.4. Budc 4: Chup sau tiém thudc ddi quang tir (gadolinium):
- Céc chudi thudng dung:

- TI1 cotiém (T1+C), 3D T1 post-contrast.

- Thoi diém chyp thudng sau tiém ~1-2 phut.

- Pam bao ving chup bao phu ddy du thé tich can 1ap ké hoach.
6.5. Buée 5: Két thiic

- Kiém tra hinh anh va danh gia chét lugng.

- Ngudi bénh duge theo ddi thém vai phit néu c6 phan tng phuy.
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- X}lét hinh 4nh (DICOM) dé két hop véi hinh anh CT mé phong trong hé thong lap
ké hoach (TPS).

Luwu y dac biét:

- MRI mo phong nén thyc hién trong vong 1-3 ngay sau CT md phdng, hoac cung
ngay néu co thé.

- Pam bao thong sb hinh anh phu hop dé fusion véi CT (46 phan giai, truong nhin,
hudng cat...).

- Néu c6 bién dang do mask hodc phu kién, can dénh gia lai dé tranh sai léch khi hop
nhét anh.

7. THEO DOI VA XU TRi TAI BIEN
7.1. Trong khi thyc hién ky thuat

- Phan tng di ing: n6i mé day, kho tho, sé¢ phan vé — xir tri theo phac dd séc phan
ve.

- Tai bién duong truyén: thoat mach, ty mau — ngung tiém, xu ly tai chd.

- Tam ly kich dong — an than, ngimg chup néu can.

7.2. Sau khi thue hién ky thuat

- Phan trng muon: ndi ban, budn ndn, tut huyét ap nhe — diéu tri triéu ching.
- Thoat mach muon: theo doi, chuom lanh, nang cao chi.

7.3. Bién chirng mugn

- Xo héa hé thong do gadolinium (NSF): & ngudi bénh suy than ning.

- Phong ngira: khong dung gadolinium khi GFR < 30 néu khong loc mau.

- Tich lily gadolinium trong ndo (chua rd anh huéng 1am sang) — han ché tiém lap
lai.

TAI LIEU THAM KHAO
1. Quy trinh k¥ thuat chuyén nganh chan doan hinh anh — B9 Y té, 2013.

2. Sach huéng ddn MRI trong 14p ké hoach xa tri — IAEA (International Atomic Energy
Agency).

ACR Manual on Contrast Media — American College of Radiology.
ESTRO Guidelines on MRI for Radiation Therapy Planning.

Huéng dan st dung thudc can quang tir — Hoi Dién quang Viét Nam.

SRR

Tai li€u dao tao xa tri — BO mén Ung budu va Y hoc hat nhan — Pai hoc Y Ha Noi.
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4. XA TRI CO KIEM SOAT NHIP THO

[

. DAI CUONG

- Co quan trong 16ng nguc, 6 bung, tiéu khung di dong theo nhip thd do d6 cac u 6
nhitng ving ndy ciing di dong theo. Kiém soat di dong u theo nhip tho trong qua
trinh xa tri giap han ché cua chuyén dong nhip thé dén thé tich diéu tri, ting mirc 46
chinh xac dén khéi u.

- C6 nhiéu phuong phép nham kiém soat nhip thd trong qua trinh xa tri nhu:

+ Ep bung (Abdominal Compression): Giam bién d¢ tho, ap dung cho ngudi bénh
khong thé gilt hoi.

- Gitlr hoi th¢ (Breath-hold):

+ DIBH (Deep Inspiration Breath Hold): Phéi hop véi may do thé tich nhip thd, uu
tién cho nguoi bénh ung thu vu, phoi.

+ ABC (Active Breathing Control): Thiét bi ty dong giit hoi th tai mirc ¢ dinh.

- Gating theo chu ky tho: Chi phat xa trong mét pha cu thé (vi du cubi thi thé ra). Can
thiét bi theo doi nhip tho.

- K¥ thuat xa tri dya trén hinh anh bé mat (Surface imaging), ...
2. CHI PINH

Ap dung cho tit ca truong hop xa tri can kiém soét nhip tho, sy di dong cia co hoanh,
long nguc, 6 bung nhu ung thu phoi, u trung that, u 6 bung, ...

3. CHONG CHI PINH

Khong c6 chdng chi dinh tuyét doi

4. THAN TRONG

- Nguoi bénh khong thé hiéu va lam theo huéng dan.
- Ngudi bénh c¢6 van dé tam 1y tim than, khong hop tac diéu tri.
5. CHUAN BI

5.1. Nguwoi thuce hién

- 02 Bacsy

- 01 Ky su

- 02 Ky thuat vién

5.2. Thiét bj y té

- Heé théng may xa tri gia tdc thich hop c6 kha nang thuc hién k¥ thuat xa tri kiém soat
nhip tho

- Hé thong dinh vi laser 3 chiéu
- Dung cu thuée do (cm), dung cu danh dau (bat khong x6a), ...
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- Hé thong kiém soat di dong: ABC, ép bung, gating, tracking. ..

- Dungcu ¢ dinh: mat na nhiét, khung dinh vi, tai chan khong...

- Céc dung cu ho trg khac: dé va céc loai géi

- Hé théng may tinh trong budng diéu khién may, bo luu trir dién du phong UPS

- Phan mém quén 1y dit liéu ngudi bénh. My tinh 13p ké hoach v6i phan mém 1ap ké
hoach TPS c6 thé 1ap ké hoach xa tri theo nhip thé.

- Mang két ndi va truyén thong tin ndi bo
5.3. Ngwoi bénh

- Giai thich can than cho nguoi bénh va gia dinh vé ky thuat da lya chon va céc tac
dung phu c6 thé xay ra trong qua trinh diéu tri.

- Chuan bi nguoi bénh trudce khi thye hién ki thuat da lya chon.
5.4. Ho so bénh an
- Hoan thién ho so theo mau bénh 4n B Y té.

- Hb so cb du cac xét nghi¢m can thiét, phiéu cam két chép nhan thuc hién k¥ thuat,
bién ban hoi chan thong qua phac do dicu tri.

5.5. Thoi gian thye hién ky thuat: Khoang 30-60 phut
5.6. Pia diém thuwe hién k¥ thuit: phong méy xa tri
5.7. Kiém tra hd so va nguoi bénh

- Kiémtra nguoi bénh: ding nguoi bénh, ma s6 hd so, ding chan doan, ding vi tri can
thuc hién k¥ thuat.

- Thuc hién bang kiém an toan

6. TIEN HANH QUY TRINH KY THUAT

Buéc 1: Chuan bi ngudi bénh

- Huéng dan lai quy trinh tho/gitt hoi.

- C6 dinh ngudi bénh va thiét bi nhu trong qué trinh mé phong.
- Kiém tra vi tri thiét bi theo dung vi tri mo phong.

- Béc sy, k¥ su vat 1y, k¥ thuat vién chup kiém tra truong chiéu trudce diéu tri va dinh
ky trong qua trinh di€u tri: chuyp MRI hodc Conebeam CT theo quy trinh chup
Conebeam CT (CBCT) hodc chup EPID theo quy trinh chup EPID

Buéc 2: Kiém tra ké hoach truéc diéu tri

- Dung hinh anh tai phong (Cone-beam CT, fluoroscopy, EPID...) d¢ xac dinh lai vi
tri GTV hoac co hoanh.

- So sanh vi tri véi DRR tir ké hoach.

Budc 3: Theo dbi trong diéu tri

- Bit dau diéu tri chi khi tin hiéu nhip thd trong gi6i han cho phép.
- Néu dung breath-hold: phat tia khi dat muc thé tich muc tiéu.
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Néu nguoi bénh the khong déu hodc mat kiém soat: dimg diéu tri, huéng dan lai,
hodc chuyén sang ké hoach thay thé.

Budc 4: Ghi nhan va luu trir

Luu vét nhip thé trong lic diéu tri néu c6.

Ghi nhén s6 1an breath-hold, thoi gian diéu tri, bat thudng néu co.

Buéc 5: Két thiic quy trinh

Danh gia tinh trang nguoi bénh sau thuc hién k¥ thuat.
Hoan thién ghi chép hd so bénh an, luu ho so, phiéu diéu tri, hd so tia xa.

Ban giao ngudi bénh cho bo phén tiép theo.

7. THEO DOI VA XU TRi TAI BIEN
7.1. Tai bién trong khi thwe hién ky thuat

Ngung tho qua murc (prolonged breath-hold): Co thé gay chong mat, tut huyét ap,
ngat hodc rdi loan nhip tim, ddc biét & ngudi bénh 16n tudi hodc cé bénh tim phodi
nen.

Lo au, hoang loan khi phai thuc hién k¥ thuat nin thé hodc theo ddi ho hap bang thiét
bi.

Suy giam thong khi tam thoi: Xay ra néu nguoi bénh khong phdi hop tot, dic biét
trong k¥ thuat Deep Inspiration Breath Hold (DIBH).

Khi xuat hién mot trong cac biéu hién trén thi dimg k¥ thuat, huéng dan lai ngudi
bénh hit tho

7.2. Tai bién sau khi thwe hién k§y thuit

Pau ving xa: Cac thudc giam dau, chéng viém, corticoid

Viém, loét da ving xa: St dung cac thude bdi du phong viém da, thue chdng viém,
khéng sinh.

Céc tac dung phu khac tuy theo vi tri chiéu xa: nudt rat, ho, roi loan tiéu héa... Can
theo doi va di€u tri theo tirng triéu ching.

7.3. Tai bién mudn: Khong.

TAI LIEU THAM KHAO
1. Keall PJ, Mageras GS, Balter JM, et al. The management of respiratory motion in

radiation oncology report of AAPM Task Group 76a. Med Phys. 2006; 33(10):3874-
3900.

Remouchamps VM, Vicini FA, Sharpe MB, Kestin LL, Martinez AA, Wong JW.
Significant reductions in heart and lung doses using deep inspiration breath hold with
active breathing control and intensity-modulated radiation therapy for patients

treated with locoregional breast irradiation. Int J Radiat Oncol Biol Phys
2003;55(2):392-406.
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3. Goldstein JD, Lawrence YR, Appel S, Landau E, Ben-David MA, Rabin T, et al.
Continuous Positive Airway Pressure for Motion Management in Stereotactic Body
Radiation Therapy to the Lung: A Controlled Pilot Study. Int J Radiat Oncol Biol
Phys 2015;93(2):391-9.

4. West NS, Parkes MJ, Snowden C, Prentis J, McKenna J, Igbal MS, et al. Mitigating
Respiratory Motion in Radiation Therapy: Rapid, Shallow, Non-invasive

Mechanical Ventilation for Internal Thoracic Targets. Int J Radiat Oncol Biol Phys
2019;103(4):1004-10.

5. Rosenzweig K.E. Hanley J. Mah D. et al. The deep inspiration breath-hold technique
in the treatment of inoperable non-small-cell lung cancer. Int J Radiat Oncol Biol
Phys. 2000; 48: 81-87.
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5. KIEM TRA CHAT LUQNG (QA)
KE HOACH XA TRI PINH VI NAO, XA PHAU (SRS)

1. PAI CUONG

Xa ph':lu dinh vi ndo (Stereotactic Radiosurgery — SRS) la ky thuat xa tri tién tién str
dung liu cao (> 12-24 Gy) trong mot hodc vai phan lidu v&i do chinh x4c hinh hoc
cao, thuong <1 mm, nham tiéu diét khdi u hoic ton thuong trong so ma khong can
phau thuat xAm lan. SRS duoc chi dinh diéu tri cic u ndo lanh, 4c tinh gi61 han, di
can nao, di dang mach nao hoac cac r6i loan churc nang than kinh.

Ké hoach diéu tri trong SRS thuong sir dung k¥ thuat VMAT hoic Arc Therapy véi
nhiéu truong chiéu nho, yéu cau kiém tra chat luong (Quality Assurance - QA)
nghiém ngat vé liéu, hinh hoc va kha ning tai lap dé dam bao do chinh xac va an
toan cho nguoi bénh. Viée kiém chuan ké hoach cua ngudi bénh trudc diéu tri
(Patient-Specific QA) nham xac nhan rang ké hoach tinh toan trén hé thong lap ké
hoach diéu trj (TPS) phu hop véi thyuc té may xa tri.

2. CHI PINH

Ké hoach diéu tri SRS cho u hoic di cin ndo, di dang mach nao, dau than kinh, ton
thuong gidi han trong so.

Bét ky ké hoach diéu tri SRS nao trudc khi thyc hién diéu tri trén ngudi bénh.

3. CHONG CHI PINH

Khong ap dung QA ké hoach néu ké hoach chua duoc bac sy xa tri va k¥ su vat 1y
phé duyét chinh thue.
H¢ thong méy chua hoan tat kiém dinh dinh ky (QA h¢ théng) hodc dang c6 sai s
chua dugc khac phuc.

4. THAN TRONG
5. CHUAN BI
5.1. Nguwoi thuce hién

01 Bac sy
02 K¥ thuat vién
01 Ky su

5.2. Thudc: Khong
5.3. Thiét bj y té

May xa tri ¢6 chtrc ndang SRS

Phantom chuyén dung kiém chuan SRS
Phan mém phan tich gamma 2D/3D

Hé thdng 1ap ké hoach diéu tri (TPS)
Phan mém quan 1y QA
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5.4. Nguwoi bénh

- Kiém tra dbi chiéu tén, tudi, s6 ho so lidu luong voi nguoi bénh.
- Giai thich cho nguoi bénh hiéu viéc minh chuan bi lam.

- Kiém tra ving ton thuong dé chon loai khu6n phu hop.

5.5. Thoi gian thue hién ky thuit: Khoang 2-2.5 gio

5.6. Dia diém thuc hién k¥ thuét

- Phong tao khuon

5.7. Kiém tra hd so

- Kiém tra ngudi bénh: kiém tra ho so bénh an, ma bénh an, tén bénh nhan, chan doén,
vung 1ap ké hoach xa tri, té€n bac si di€u tri dung véi ké hoach xa tri trén phan mém
1ap ke hoach xa tri.

- Thuyc hién bang kiém an toan thi thuat.

- Dit tu thé ngudi bénh theo tu thé xa tri

6. TIEN HANH QUY TRINH KY THUAT

6.1. Buéc 1: Chuan bi QA

- Kiém tra ké hoach diéu tri dd dugc bac sy va ki su phé duyeét.

- Xuat ké hoach sang hé QA hoac tao phién ban QA trén TPS.

- Kiém tra ky thong s6 ké hoach: nang luong, sb truong, MU, vi tri isocenter.
6.2. Budc 2: Chuin bj thiét bi do

- Chon phantom phu hop

- C6 dinh dau do/film tai vi tri trung tdm tuong ing vai isocenter ké hoach.
- Thiét lap phantom trén ban may theo diing thong sé mo phong.

6.3. Budc 3: Thue hién chiéu phantom

- Goi ké hoach QA trén may xa tri.

- Tién hanh chiéu ké hoach QA 1én phantom v&i dy du cac truong.

- Ghi nhan lai tat ca dit liéu do luong (film scan, do diode, IC).

6.4. Buéc 4: Phan tich va danh gia

- Sir dung phan mém phan tich gamma:

- Tiéu chi chudn: Gamma 2% liéu / Imm khodng cach, pass rate = 95%
- Dic biét danh gia tai ving lidu cao (>90% isodose).

- Kiém tra liéu tai diém tham chiéu (chamber): sai s6 cho phép £3%.

- Panh gia thém: do dong nhat, d6 sic canh, phan b licu toan trudng.

6.5. Budc 5: Danh gia hinh hoc

- Thuc hién Winston-Lutz test (néu chua thyuc hién g?ln day) dé x4ac nhan dd chinh xac
1socenter (< 1 mm).
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C6 thé sir dung CBCT v6i phantom dé khop lai hinh anh mé phong va xac nhan dung
tam chiéu.

6.6. Budc 6: Xir 1y va ghi nhan két qua

+

Néu két qua gamma pass dat chuin — x4ac nhan ké hoach QA hop €.
Néu khéng dat:

Kiém tra lai vi tri dat phantom.

Panh gi4 lai calibration thiét bi do.

Kiém tra thuat toan tinh liéu va c4u hinh may trong TPS.

Luu bdo cdo QA (gamma map, anh film, bao c4o liéu) vao hd so QA ké hoach ngudi
bénh.

Gamma pass thép: Sai vi tri phantom, hi¢u chuan thiét bi kém — Dit lai phantom,
recalibrate

Sai s6 liéu tai diém 16n hon £3%: Sai cau hinh TPS, thiét bi do sai — Kiém tra lai
cau hinh chum tia, hiéu chinh chum tia (re-calibrate)

Winston-Lutz 1éch >1 mm: Can chinh co hoc may — Ngung diéu tri, can chinh lai
hé thong

7.TAI BIEN VA XU TRi
7.1. Tai bién trong khi thuc hién thii thuat: Khong
7.2. Tai bién sau khi thue hién thi thuit: Khong

7.3. Tai bién mudn: Khong

TAI LIEU THAM KHAO

A T o

AAPM TG-101: Benedict SH et al. Med Phys. 2010;37(8):4078—4101.
AAPM TG-142: Klein EE et al. Med Phys. 2009;36(9):4197-212.
AAPM TG-198: Miften M et al. Med Phys. 2017;44(8):e39—e44.
ASTRO: Safety White Paper Update for SRS/SBRT (2022).

ESTRO ACROP Guidelines for SRS QA procedures.

Varian Medical Systems. TrueBeam STx Technical Manual.
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6. XA TRI 4D PIEU TRI KHOI U, UNG THU

1. PAI CUONG

Xa tri 4D dé cap dén viéc tich hop khia canh thoi gian (chiéu thir t) vao quy trinh xa
tri ¢& quan 1y chuyén dong cta khéi u, dic biét 1a do ho hip. Pay 1a mot tién bo 16n
trong xir 1y hinh anh y sinh, cho phép néi 16ng cac gia dinh 1au doi vé chuyén dong han
ché hoic khong c6 chuyén dong dé cung cip ude tinh chinh xéc vi tri ciia trng muc tiéu
va mo lanh xung quanh. Cac cong nghé xa tri c6 hudng dan hinh anh (IGRT) nhu chup
cit 16p vi tinh bén chiéu (4D CT) va xa tri c¢6 huéng dan bé mit (SGRT) dong vai trd
then chét trong viéc dat dugc d6 chinh xc nay, dic biét ddi v6i cac khdi u bi anh hudng
boi chuyén dong ho hép.

2. CHI PINH

Ap dung cho tat ca truong hop xa tri can kiém soat nhip thé, su di dong cua co hoanh,
long nguc, 6 bung ....

3. CHONG CHI PINH

Khong ¢6 chéng chi dinh tuyét doi

4. THAN TRONG

- Nguoi bénh khong thé hiéu va lam theo huéng dan.
- Nguoi bénh c6 van dé tam Iy tAm than, khong hop tac diéu tri.
5. CHUAN BI

5.1. Nguwoi thuce hién

- 02 Bacsy

- 0l Ky su

- 02 K¥ thuat vién

5.2. Thudc : Khong

5.3. Thiét b y té

- Heé théng may xa tri gia toc tuyén tinh thich hop c6 kha ning thyc hién ky thuat xa
tri 4D/ kiém soat nhip tho

- Hé thdng dinh vi laser 3 chiéu

- Dung cu thuée do (cm), dung cu danh dau (but khong x6a), ...

- Hé thong kiém soat di dong: ABC, ép bung, gating, tracking. ..

- Dungcu ¢ dinh: mat na nhiét, khung dinh vi, tai chan khong. ..

- Céc dungcu hd trg khac: dé va céc loai géi

- Hé thdng may tinh trong budng diéu khién may, bo luu trit dién du phong UPS

- Phan mém quan ly dir liéu nguoi bénh. May tinh lap ké hoach véi phan mém lap ké
hoach TPS c¢ thé 1ap ké hoach xa tri theo nhip thé.

- Mang két ndi va truyén thong tin ndi bo
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5.4. Nguwoi bénh

- Giai thich cén thin cho ngudi bénh va gia dinh vé k¥ thuat d lya chon va céc tac
dung phu c6 thé xay ra trong qua trinh diéu tri.

- Chuan bi nguoi bénh trudce khi thye hién k¥ thuat da lya chon.
5.5. Ho so bénh an
- Hoan thién ho so theo mau bénh 4n B9 Y té.

- HOo so ¢ di cac xét nghiém can thiét, phiéu cam két chip nhan thyc hién k¥ thuat,
bién ban hoi chan thong qua phac do diu tri.

5.6. Thoi gian thyc hién ky thuat: Khoang 30-60 phut
5.7. Pia diém thuc hién ky thuit: tai phong xa tri
5.8. Kiém tra hd so va nguoi bénh

- Kiémtra nguoi bénh: ding nguoi bénh, ma s6 hd so, ding chan doan, ding vi tri can
thuc hién k¥ thuat.

- Thuc hién bang kiém an toan

6. TIEN HANH QUY TRINH KY THUAT

6.1. Budc 1: Chuan bi ngudi bénh

- Huéng dan lai quy trinh tho/gift hoi.

- C6 dinh ngudi bénh va thiét bi nhu trong qué trinh mé phong.
- Kiém tra vi tri thiét bj theo dung vi tri m6 phong.

- Bac sy, k¥ su vat 1y y khoa, ky thuat vién chup kiém tra truong chiéu trude diéu tri
va dinh ky trong qué trinh di€u tri: chyp MRI hodac Conebeam CT theo quy trinh
chup Conebeam CT (CBCT) hoac chup EPID theo quy trinh chup EPID

6.2. Budc 2: Kiém tra ké hoach truéc diéu tri

- Dung hinh anh tai phong (Cone-beam CT, fluoroscopy, EPID...) d¢ xac dinh lai vi
tri GTV hoac co hoanh.

- So sanh vi tri véi DRR tir ké hoach.

6.3. Buéc 3: Theo déi trong diéu tri

- Bit dau diéu tri chi khi tin hiéu nhip tho trong gi6i han cho phép.
- Néu dung breath-hold: phat tia khi dat muc thé tich muc tiéu.

- Néu ngu:diw bénh th(’)" khong déu hO?lC mat kiém soat: dung diéu tri, huéng dan lai,
hodc chuyén sang ké hoach thay thé (FB).

6.4. Budc 4: Ghi nhan va luu triv

- Luu vét nhip thé trong lic diéu tri néu co.

- Ghi nhan s6 1an breath-hold, thoi gian diéu tri, bat thudng néu cé.
6.5. Budc 5: Két thic quy trinh

- Danh gia tinh trang ngudi bénh sau thyc hién ky thuat.
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Hoan thién ghi chép hd so bénh an, luu ho so, phiéu diéu tri, hd so tia xa.

Ban giao ngudi bénh cho bo phén tiép theo.

7. THEO DOI VA XU TRi TAI BIEN
7.1. Tai bién trong khi thwe hién ky thuat

Ngung tho qua mure (prolonged breath-hold): Co thé gay chong mat, tut huyét ap,
ngat hodc rdi loan nhip tim, dic biét & ngudi bénh 16n tudi hodc c6 bénh tim phdi
nen.

Lo au, hoang loan khi phai thuc hién k¥ thuat nin thé hodc theo doi ho hap bang thiét
bi.

Suy giam thong khi tam thoi: Xay ra néu nguoi bénh khong phdi hop tot, dic biét
trong k¥ thuat Deep Inspiration Breath Hold (DIBH).

Khi xuat hién mot trong cac biéu hién trén thi dimg k¥ thuét, huéng dan lai ngudi
bénh hit tho

7.2. Tai bién sau khi thuc hién k¥ thuat

Pau ving xa: Cac thudc giam dau, chéng viém, corticoid

Viém, loét da viing xa: Sir dung cac thudc boi du phong viém da, thudc chong viém,
khang sinh.

Céc tac dung phu khac tuy theo vi tri chiéu xa: nudt rat, ho, roi loan tiéu hoa... Can
theo doi va diéu tri theo tirng triéu ching.

7.3. Tai bién mudn: Khong

TAI LIEU THAM KHAO

1. Perez & Brady's Principles and Practice of Radiation Oncology 7th Edition, 2019.

2. Surface Guided Radiation Therapy, CRC Press, 2020

3. Four-Dimensional Computed Tomography (4DCT) in Radiation Oncology: A
Practical ~ Overview, Current Radiology Reports (2024) 12:65-76
https://doi.org/10.1007/s40134-024-00427-6

4. 4D Modeling and Estimation of Respiratory Motion for Radiation Therapy,
Springer-Verlag Berlin Heidelberg 2013

5. Image-Guided High-Precision Radiotherapy, Springer Nature Switzerland AG 2022

6. Principles and Practice of Image-Guided Radiation Therapy of Lung Cancer, CRC

Press 2018
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7. KY THUAT CO PINH CO PONG BQ NHIP THO
TRONG XA TRI

1. PAI CUONG

K thuat ¢ dinh co dong b nhip tho trong xa tri la phuong phap giup nang cao do chinh
xéc trong diéu trj cac ton thuong di dong theo chu ky ho hap, dic biét & phoi, gan, tuy
va va trai. Phuong phap nay két hop giira ¢6 dinh tu thé ngudi bénh va theo ddi nhip tho
theo thoi gian thyc, cho phép thuc hién chiéu xa tai mot pha ho hap xac dinh (gated
radiotherapy) hodc khi ngudi bénh nin thd (breath-hold techniques). Viéc ddng bo nhip
tho gitp giam bién do chuyén dong ciia khoi u, thu hep thé tich dich can chiéu, nhd d6
tang lidu diéu tri vao ton thuong va giam liéu cho mé lanh xung quanh.

2. CHI PINH

- Ung thu phoi

- Ung thu gan

- Ung thu Vu trai

- Ung thu thuc quan, da day ddc biét cac vi tri cao hodc gﬁn co hoanh

- Xa tri dinh vi than (SBRT) cho céc khoi u di dong

3. CHONG CHI PINH

Khong ¢6 chdng chi dinh tuyét doi

4. THAN TRONG

- Nguoi bénh khong thé phéi hop nhip tho

- Ngudi bénh c6 cac bénh Iy ho hap ning

- Ngudi bénh c6 cac bénh 1y than kinh

5. CHUAN BI

5.1. Nguwoi thuc hién

- 01 Bacsy

- 02 Ky thuat vién

- Ol Kysu

5.2. Thudc: Khong

5.3. Thiét bj y té

- H¢ théqg ¢ dinh ngudi bénh: Tui chan khong, mat na nhiét, géi ké, nep ho tro tay,
chan, goi.

- Hé thdng theo ddi va dong bd nhip thd

- Hé thong hudng dan ho hap cho ngudi bénh

- Hé thdng chyp mé phong

- Day dan khi oxy
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- Binh oxy

- Ging tay y té.

- Khau trang y té.

- Khan trai givong.

5.4. Nguoi bénh

- Nguoi bénh da dugc dao tao vé ky thuat xa tri déng bo nhip thé.

- Nguoi bénh co thé hop tac véi k¥ thuat vién xa tri trong qua trinh thuc hién.
5.5. Ho so bénh an:

- Bénh 4n ghi lai diy du qua trinh diéu tri ctia nguoi bénh trude d6, phim cét 1p vi
tinh/cong hudng ti/ si€u am cua vi tri ton thwong can xa tri. Giay chap thuan xa cua
nguoi bénh va/hodc nguodi nha.

- Hb so c6 du cac xét nghiém can thiét, da phiéu cam két k¥ thuat. Hoi chan thong qua
phéc do6 diéu tri.

5.6. Thoi gian thue hién ky thuat

- Khoang 0,5 - 1 gio/ngudi bénh.

5.7. Pia diém thue hién k¥ thuat

- Phong chup mé phdéng va phong may xa tri.
5.8. Kiém tra ho so

- Danh gia chinh xac ciia nguoi bénh: dung ngudi bénh, ding chan doan, dung vj tri
can thyc hién k¥ thuat, cac yéu cau ciia bac s§ chi dinh.

- Thyc hién bang kiém an toan thu thuét.

- Dt tu thé nguoi bénh dung tu thé xa trj.

6. TIEN HANH QUY TRINH KY THUAT

6.1. Buéc 1: Pua ngudi bénh \(&‘10 phong xa tri, kiém tra ho so, xac nhan thong tin nguoi
bénh, vi tri va phuong phap diéu tri.

6.2. Budc 2: Cho nguoi bénh nérr} dung tu thé diéu trj trén ban diéu tri. Tién hanh c6
dinh ngudi bénh bang cac khoi chong do, tam nang do co thé.

6.3. Budc 3: Giai thich quy trinh va huin luyén tho cho nguoi bénh. Huong dan nguoi
bénh thyc hién thd sau, déu dan véi nhip chuan.

6.4. Bude 4: Gan cac cam bién theo ddi nhip thd 1én nguc va bung nguoi bénh. Kiém
tra tin hi€u cam bién trén may dong bo nhip tho.

6.5. Bude 5: Bat may d?)ng bd nhip thd, nhap thong sé ngudi bénh va cac thong sb k§
thuat. Kiém tra lai tan so nhip thd ctia nguoi bénh.

6.6. Buéc 6: D& nghi ngudi bénh tho déu, thyue hién thir mé phong dong bo nhip tho va
chiu xa gid lan 1.

6.7. Buée 7: Kiém tra lai tin hiéu déng b va chinh stra cac thong ) k¥ thuat néu can
thiét.
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6.8. Budc 8: Tién hanh mo phong va chiéu xa gia 1an 2. Néu 6n dinh thi chuan bi chiéu
xa that.

6.9. Budée 9: Theo dbi sat sao tinh trang ngudi bénh trong sudt qué trinh chiéu xa that.
Dung lai néu nguoi bénh mét hodc kho chiu.

6.10. Burée 10: Két thuc chiéu xa, gd bo cac thiét bi dong bo nhip thé va theo ddi ngudi
bénh.

7. THEO DOI VA XU LY TAI BIEN

7.1. Tai bién trong khi thuc hién thii thuat: Khong

7.2. Tai bién sau khi thuc hién thi thuat: Khong

7.3. Tai bién mudn: Khong

TAI LIEU THAM KHAO

1. Bush, K., Gagne, I. M., Zavgorodni, S., Ansbacher, W., & Beckham, W. (2011).
Dosimetric validation of a practical biologically based model for the effects of
irregular breathing on IMRT dose delivery. Medical physics, 38(1), 408-417.

2. Gierga, D. P., Riboldi, M., Turcotte, J. C., Sharp, G. C., Taghian, A. G., & Jiang, S.
B. (2011). Comparison of target registration errors for multiple image-guided
techniques in accelerated partial breast irradiation. International Journal of Radiation
Oncology* Biology* Physics, 80(4), 1239-1246.

3. Keall, P. J., Mageras, G. S., Balter, J. M., Emery, R. S., Forster, K. M., Jiang, S. B.,
... & Yorke, E. (2006). The management of respiratory motion in radiation oncology
report of AAPM Task Group 76. Medical physics, 33(10), 3874-3900.

4. Korreman, S. S., Juhler-Nottrup, T., & Boyer, A. L. (2008). Respiratory gated beam
delivery cannot facilitate margin reduction, unless combined with respiratory
correlated image guidance. Radiotherapy and Oncology, 86(1), 61-68.

5. Underberg, R. W., Lagerwaard, F. J., Cuijpers, J. P., Slotman, B. J., van S6rnsen de
Koste, J. R., & Senan, S. (2004). Four-dimensional CT scans for treatment planning
in stereotactic radiotherapy for stage I lung cancer. International Journal of Radiation
Oncology* Biology* Physics, 60(4), 1283-1290.
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8. XA TRI DUOI HUONG DAN HINH ANH SU DUNG MRI

1. PAI CUONG

Xa tri dudi huéng dan hinh dnh bang cong huong tir (MRI-guided radiotherapy -
MRIgRT) la ky thuat két hop may gia téc tuyén tinh voi hé thdng thu nhén hinh anh mé
mém chét lugng cao lién tuc trong sudt qua trinh diéu tri. MRIgRT giap t6i wu hoa dicu
tri nho vao viéc hién thi rd rang khdi u va mo6 lanh 6 moi thoi diém, gitp theo doi di
dong cua khéi u & thoi gian thuc, giam sai s6 dinh vi. MRIgRT ¢6 vai tr6 quan trong
trong diéu tri cac khdi u di dong hodc gin co quan nguy cip.

2. CHI PINH

Céc khdi u dic co chi dinh xa tri (dic biét cac trudng hop khédi u d& di 1éch hodc gan cac
co quan nguy cap can dugc bao v¢)

3. CHONG CHI PINH

Nguoi bénh c6 thiét bi cdy ghép khong twong thich MRI (may tao nhip, may khir rung
tim, clip mach néo ferromagnetic...). Nguoi bénh c6 di vat kim khi gay nhiéu anh MRI
nghiém trong lam mat kha nang dinh vi khoi u.

4. THAN TRONG

Nguoi bénh kém hop tac

5. CHUAN BI

5.1. Nguwoi thuc hién

- 01 Bacsy.

- 01 Ky su.

- 03 K¥ thuat vién.

- 01 Piéu dudng.

5.2. Thude

- Hop thudc chdng sdc — cap ciru.

- Thudc an than ngan han (Midazolam).

- Thudc can quang tir (Gadolinium) néu chi dinh tiém thudc d6i quang tir.
- Thudc chong viém, giam dau néu can.

5.3. Thiét bi y té

- BO cH dinh khong nhiéu tir (vac-lok, dém chan khong, mat na soi carbon).
- Day truyén, kim ludn, vat liéu nhya/nhdm an toan véi MRI

- B0 gan doc spirometer / marker ho hap twong thich MRI.

- Bt danh du da khong chira kim loai, thudc nhya

- Hé théng MRI-linac (1.5T hoic 0.35T) c6 chtrc nang thuc hién xa tri dudi hudng
dan chan doan hinh anh, hé thong 1ap ké hoach dudi hudéng dan chan doan hinh anh
str dung MRI.
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5.4. Nguwoi bénh

- Tu Vér} k¥ ludng vé quy trinh MRIgRT, loi ich va nguy co (tir trudng, tiéng On, thoi
gian nam yén dai).

- Kham 1am sang tong quat, sang loc thiét bi kim loai, lam test MRI-safety.

- Nhin an trude 4 gid néu dung thudc ddi quang tir gadolinium; huéng dan tap tho
bung/nin thd

5.5. Ho so bénh an
- Hoan thién ho so theo mau bénh 4n Bo Y té.

- Hb so 6 du cac xét nghiém can thiét, du phiéu cam két thu thuat. Hoi chan thong
qua phac do dicu tri.

5.6. Thoi gian thywe hién k¥ thuat: khoang 1-1.5 gid tuy thudc vi tri khdi u

5.7. Pia diém thuc hién ky thuat

Phong may xa tri thudce khu xa tri ctia bénh vién.

5.8. Kiém tra h so

- Xéc minh ngudi bénh, vi tri khdi u, phac dd — liu, két qua QA ké hoach.

- Kiém tra bang kiém an toan MRI, trang phuc khong kim loai, tai nghe chéng 6n.
6. TIEN HANH QUY TRINH KY THUAT

6.1. Budc 1: Dit tu thé va chinh tim

- Bac sy, ky thuat vién kiém tra thong tin nguodi bénh: tén, ma bénh an, ké hoach diéu
tri, vi tri ton thuong, chi dinh chuyp CBCT. Giai thich quy trinh va yéu cau gitr bat
dong trong sudt qua trinh chyp nham giup nguoi bénh hop tac tot.

- 01 k¥ thuét vién kiém tra ké hoach xa tri va nhap thong sd trén hé théng may xa tri.

- 02 ky thuat vién dua trén hé théng laser tai phong may xa tri dé dat va can chinh tu
thé nguoi bénh trén ban diéu tri tai tAm mo phong da dugc danh dau trén da nguoi
bénh va/hodc dung cu co6 dinh theo ding tu thé chup mé phdong.

- 01 k¥ thuat vién dich chuyén ban diéu tri vé tdm diéu tri theo thong s6 trén ké hoach
xa tri.

6.2. Buéc 2: Chup hinh dnh Kiém tra tw thé ngudi bénh

- K thuat vién chup kiém tra hinh anh dinh vi biang hé théng MRI c6 hodc khong co
tiém doi quang tir trudc diéu tri dé xac dinh sy chinh xac trong tu thé mo phong va
tu thé diéu tri, xac dinh su thay ddi cta khoi u va sy di chuyen noi tai cuia mo lanh
lan can.

6.3. Buéc 3: So sanh hinh anh chup véi hinh dnh tham chiéu

- K§ thuat vién thyc hién: nhap céc thong sb hinh anh tham chiéu tir ké hoach xa tri
va hinh anh chup trén h¢ thong may xa.
- Béc sy danh gia hinh anh MRI chay theo thoi gian thue, xac dinh cac thé tich xa tri

(GTV, CTV va PTV néu can), cling nhu co quan lanh xung quanh, so sanh véi thé
tich CT hoac MRI m6 phong.
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- K§ su vat ly danh gia, kiém tra, thiét 1ap lai cac trudng chiéu néu danh gia cac truong
chiéu da thuc hién trudc d6 khong phu hop voi thé tich xa tri bac sy vura thiét 1ap.
Tién hanh ki€ém chuan trudc khi thuc hién xa tri.

6.4. Budc 4: Piéu chinh thong s6 ban diéu tri va lya chon phwong 4n xa tri duéi
hwéng dan chan doan hinh anh

- K¥ su, ky thuat vién dinh luong va tién hanh dich chuyén ban diéu tri tuy thudc
chuyén dong (thay d6i vé tu thé ngudi bénh, thay dbi vé giai phau, di léch cua vat
lidu danh d4u) thong qua tron hinh anh MRI vira thu nhan duge voi hinh anh tham
ch@éu tir ké hoach xa tri. Bac sy kiém tra va chép thuan su dich chuyén ban diéu tri
(néu co)

- Bac sy va k¥ su lya chon phuong an s dung gating tu dong hodc nin thd; hodc xa
tr1 thich irng theo thé tich mo1 (adapt online) vira dugc xac dinh ¢ Budce 3.

6.5. Buéc 5: Tién hanh diéu tri

- 02 k¥ thuat vién tién hanh xa tri cho nguoi bénh theo ké hoach d3 lap va da duogc
kiém soat chat lugng xa tr1 dudi hudng dan hinh anh.

- Theo doi sinh hi¢éu va hinh anh MRI cine lién tuc, phat hi¢én sém di 1éch 16n, néu co
di I¢ch 16n, dung tia, ddnh gia nguyén nhan di 1éch.

6.6. Buéc 6: Két thiic quy trinh
- K¥ thuat vién dénh gié tinh trang ngudi bénh sau thuc hién ky thuat.

- Bac sy, k¥ su, k¥ thuat vién hoan thién ghi chép ho so bénh an, luu ho so. Ghi nhan
thoi gian tia, thong s6 may, luu trir log beam & cine.

- K thuat vién huéng dan ngudi bénh vé nghi hodc ban giao cho diéu dudng néu can.
7. THEO DOI VA XU TRIi TAI BIEN

7.1. Tai bién trong khi thue hién k§y thuat

- Tai nan do vat kim loai: dung quy trinh, loai bo di vat, kiém tra an toan MRI lai.

- Chéng mat/kho chiu do tir trudng: cho ndm nghi, hd trg oxy, ngimg diéu tri néu kéo
dai.

- Vacham ban-gantry: dry-run trudc, giam sat camera 3D.
- Pauw/lo au: diéu chinh tu thé, thém giam dau hodc an than nhe
7.2. Tai bién sau khi thuc hién k¥ thuat

- Pau, viém, loét da ving xa: giam dau, chng viém, thudc boi dy phong bong, thude
chong viém, khéng sinh.

- Cac tac dung phu khéc tuy theo vi tri diéu tri: viém niém mac, viém phéi, viém da
day, rudt, bang quang, tang men gan, roi loan ti€u hoa... Theo doi va diéu tri tricu
ching tuy theo mure d9.

- Mot sb bién chtirng mudn nhu: xo h6éa mo mém, phu né: diéu trj vat 1y tri liu, thue
chong xo hoa. Ton thuong co quan dac hi¢u (viém - xo phoi, loét da day, gay xuong,
suy gan than): di€u tri ndi-ngoai khoa chuyén biét.

7.3. Tai bién mudn: Khong
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