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Currently in our country, in the medical field, ionizing radiation has been mainly applied
in three areas: Radiology, Oncology (radiotherapy) and Nuclear Medicine. Many modern and
advanced applications of ionizing radiation have been utilized to diagnose and treat cancers and
some other diseases in Vietnam.

1. Application of ionizing radiation in the field of Radiology, Nuclear Medicine and

Oncology

a. Equipment and production of radiopharmaceuticals:

» Radiology: X-ray scanner: 1381; CT:1028; MRI:456; DSA: 16

» Radiation therapy: Until now, our country has possessed:

Co-60 radiotherapy machines: 4; Accelerated radiotherapy machine: 41; Radiosurgery: 8
(Gamma knife: 5, Rotating Gamma knife: 2, Cyberknife: 1); Intra-operative radiotherapy
(IORT): 01; CT simulation: 41

» Brachytherapy: 7 (HDR brachytherapy: 5 ; LDR brachytherapy: 2)

» Nuclear medicine:

+ Nuclear medicine for diagnostics: the whole country has: SPECT: 25; SPECT / CT:15;

PET/CT:12; PET / MRI: 0.

+ Nuclear medicine for treatment:
- Currently, the country has applied many radioactive isotopes, such as 1-131, P-32,
I-125 (radioactive seed implant), Y-90 etc., and radioactive pharmaceuticals for
treatment of differentiated thyroid cancers, hyperthyroidism, simple goiter, bone
metastatic cancer, primary and secondary liver cancer, prostate cancer etc.
- Radioactive seed implantation system with 1-125: 01,
- Selective internal radiation therapy system (SIRT) with Y-90: 01

» Production and application of Radiopharmaceutical in diagnosis and treatment:

- All nuclear medicine facilities in the country have applied the majority of radioactive isotopes
and routine marked compounds for the diagnosis and treatment of diseases. This source of
Radiopharmaceuticals is partly produced at Da Lat Nuclear Reactor, whereas the rest must be
imported from abroad.

- The whole country currently has 5 cyclotrons including 3 active cyclotrons, 2 cyclotrons
without an active license. There are a lot of new radiopharmaceuticals, marked compounds for
diagnosis and treatments.

- Radioactive isotopes, marked compounds (radiopharmaceuticals) produced by Da Lat Nuclear
Research Institute have expired visas from the Vietnam Ministry of Health. Most companies
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that provide radiopharmaceuticals are not eligible for an operation license. There is an urgent
need for employment of new radiopharmaceuticals for the diagnosis and treatment of patients,
especially cancer patients.

b. Human resources:

The situation of human resources in 3 majors, including Radiology, Radiation therapy

and Nuclear medicine is as follows:
- Radiology:
+ Radiologists: 274
+ Medical Physicists: 37
+ Technicians:443
- Radiation therapy:
+ Radiation oncologists: 236
+ Medical Physicists: 103
+ Technicians: 231
- Nuclear medicine:
Nuclear medicine physicians: 163
Medical Physicist (nuclear medicine)s: 43
Radiopharmacists: 29
Nuclear Medicine technicians:101
+ Nuclear Medicine Nurses: 186
2. Achievements in diagnosis and treatment
» About the treatment:

Most modern techniques have been used routinely in Vietnam for the following fields:
Diagnostic imaging with 3D, 4D color ultrasound devices; Multi-slides CT (64, 256, 320, 640
slides...); MRI 1.5 Tesla, 3.0 Tesla MRI, etc; Endoscopic with soft tube, endoscopic ultrasound
etc; Laboratory testing: tumor markers in the blood, circulating tumors cells(CTCs) etc;
Histopathology, hereditary: immunohistochemistry, gene mutations testing etc;

» About the treatment:

Majority of new treatment techniques and methods in the world have been applied in
Vietnam. These include advanced surgery, robotic surgery, targeted therapy, endocrine therapy,
photodynamic therapy, gene therapy, stem cell therapy., radioimmunotherapy, Intra-operative
radiotherapy, PET/CT simulated in radiotherapy planning, radiotherapy for IMRT, SBRT,
VMAT..., Gamma knife and Rotating gamma knife, Selective internal radiation therapy (SIRT),
Radioactive seed implantation....

In the coming time, we are planning to apply more modern treatments for cancer patients such as
Peptide Receptor Radionuclide Therapy - PRRT, Proton beam radiotherapy - PBRT, Neutron
beam therapy -NBT, Boron neutron capture therapy - BNCT, Radionanomedicine,...

+ + 4+ +



The Nuclear Medicine and Oncology Center, Bach Mai Hospital has successfully

applied many modern techniques on par with other countries in the region and the world for
the diagnosis and treatment of cancers and several other diseases. In particularly:
» For diagnosis

PET/CT scans have been performed since 2008 to diagnose many diseases in the field of
oncology, cardiology, and neurology.

In cancer, PET/CT has been used in diagnosing primary, metastatic, recurrent and staging
tumors, choosing the most optimal treatment for patients and evaluating response after
treatment, ... Up to now, there have been more than 14,500 patients with lung cancer,
laryngeal cancer, metastatic brain cancer, esophagus cancer, breast cancer, colorectal cancer,
stomach cancer, Non Hodgkin lymphoma, Hodgkin... and 30 patients with dementia due to
Alzheimer's have been taken PET/CT scan.

Especially for the first time in Vietnam, PET/CT has been used to simulate radiation therapy
planning for cancer patients with 3D radiotherapy, IMRT etc. Up to now, there have been
more than 1,500 cancer patients (lung cancer, head and neck cancer, esophagus cancer,
rectum cancer, ...) who were successfully applied for PET/CT simulation for radiotherapy
planning.

Application of 128-Slice Computed Tomography in simulating radiotherapy planning.
Currently, 128-Slice CT has been used to simulate radiation planning for 6,000 cancer
patients

Application of SPECT technique in diagnosing cancer, endocrine, liver, kidney, brain, lung
and cardiovascular diseases, more than 72,366 patients with cancer and some other diseases
have been using SPECT techniques for diagnosis and follow-up, in which, 24000 patients
have been using it for evaluation after treatment

For the treatment

Successfully applied PET/CT techniques to simulate radiotherapy planning with 3D and
IMRT techniques for 1500 cancer patients (lung cancer, head and neck cancer, esophagus
cancer, rectum cancer...). With higher treatment efficiency and safety, this technique
significantly reduces complications and improves the quality of life for patients.

Successfully applied radiosurgery with rotating gamma knife (Rotating gamma knife) for the
treatment of more than 6000 patients with brain tumor and other cranial diseases. For the first
time in Vietnam, after 10 years (from July 2007 up to now), radiosurgery with rotating
gamma knife has proven to be a safe, effective, less complicated and short hospital admission
treatment method. It is a suitable method of treatment for pediastric patients, elderly patients,
patients who have recurrence after surgery and for tumors that are difficult or impossible to
operate (brain stem ...).

SIRT: Selective internal radiation therapy with radioactive microspheres *°Y has been used to
treat 90 primary liver cancer (HCC: Hepatocellular carcinoma) and liver metastatic cancer
patients



The Permanent radioactive seed implant with **I in has been successfully applied for

treatment of 8 prostate cancers.

Selective internal radiation therapies with **Y and radioactive seed implant with **I have

been successfully applied for the first time in Vietnam with high treatment efficiency and

safety, while improving the quality of life for patient.

Targeted therapy by Radio Immuno Therapy (RIT), with Rituximab monoclonal antibodies

attached to radioactive isotope **!I, has been used to treat lymphoma patients. Non-Hodgkin

malignant with recurrent, persistent condition after treatment. So far we have completed this
labeled procedure and applied it in clinical treatment.

Research on application of radioimmunoassay (RIA, IRMA) and radio pharmaceuticals for

diagnosis and treatment of cancer and other diseases, including:

Determine the concentration of some hormones with very low levels of concentration such as:

Growth hormone (GH), Cortisol, PTH, TSH, thyroid hormones (T3, T4, FT3, FT4),

Thyroglobuline (Tg), anti- Tg, Osteocalcin, calcitonin, Insulin, ACTH, AFP, CEA... in

normal human blood and some other cancers using radiofrequency quantitative techniques

(RIA: Radioimmunoassay and IRMA: Immunoradiometricasay).

Treatment of differentiated thyroid carcinoma, toxic disseminated thyroid disease by

radioactive iodine **'1. Treatment of bone metastatic cancer, primary polycythemia with P-

32...

- Up to now, more than 70,000 test samples have been quantified using RIA and IRMA with
high accuracy.

- More than 3,000 patients with differentiated thyroid cancer and more than 2000 patients
with toxic disseminated thyroid disease were successfully treated with **!1. Thousands of
patients were cured with this above isotopes radiation.

- More than 500 bone metastatic cancer patients were treated with P-32 with high efficiency
of analgesia, safety, and economy.

Applied modern molecular biology techniques such as DNA sequencing, Next generation

sequencing (NGS) sequencing, PCR hybrid molecular probe or real time PCR technique,

production of Adipose-Derived Stem Cells, etc were employed to identify gene mutations in
cancer, predict drug responsiveness in cancer patients etc with high reliability and accuracy.

- 2353 EGFR mutation tests (in tissue and plasma samples) were performed for non-small
cell lung cancer; KRAS genes: 670 cases, BRAF (479 cases), NRAS (338 cases) in
colorectal cancer; BRAF gene (693 cases) in thyroid cancer; DPYD gene (338 cases);
Sequence of NGS gene sequence (96 cases).

- 3157 patients were tested for AFP, AFP-L3%, PIVKA-II for early detection of liver
cancer. 55 patients with osteoarthritis were treated by stem cells from Adipose and Bone
marrow derived Stem Cells.



Birc xa ion hoa tng dung trong y té chii yéu trong 3 linh vie Y hoc hat nhan (YHHN),
bién quang va ung thu (xa tri ung thu). Véi su tién bo cta khoa hoc cong nghé, voi sy ra doi cua
céc thiét bi chdn doan va diéu tri hién dai cc cong ngh¢ buc xa tién tién da duoc ap dung, dem
lai nhiéu loi ich to 16n ca vé ¥ nghia khoa hoc ciing nhu thuc tién, dac biét 1a tng dung dé chan

doén va diéu trj bénh ung thu va mot s6 bénh 1y khac tai Viét Nam.

I. THUC TRANG VE UNG DUNG BUC XA ION HOA TRONG LINH VUC PIEN
QUANG, Y HQC HAT NHAN VA UNG THU

A. Thuc trang vé trang thiét bi va nhan lwc chuyén nganh Dién quang, Y hoc
hat nhan va Xa tri ung thu tai Viét Nam

1. V& thiét bi va san xuit cac dwge chat phéng xa

a. Bién quang: ca nuoc hién co:

May chup XQ: 1381

May CT: 1028

May MRI: 456

- May chup DSA: 18

b. Xa tri: cho dén nay, ca nuwoc ta da co:

- May xa tri Co-60: 5

- May xa tri gia toc: 56

- Xa phau: 8 (bao gdbm: 5 dao gamma, 2 Dao gamma quay, 01 Cyber knife)
- May xa tri 4p sat: 7 ( bao gdm 5 mdy xa tri ap sat suat liéu cao, 2 mdy suét liéu thap)
- Xa tri trong mo (IORT): 01.
- CT mo phong xa tri: 41
c. Y hoc hat nhan
» V&Y hoc hat nhan chan doan: ca nudc hién co:
+ SPECT: 25
+ SPECT/CT: 15
+ PET/CT: 12
+ PET/MRI: 0
+ Cyclotron: 5 (2 may dang hoat dong).
> V&Y hoc hat nhan diéu tri:
- Hién ca nuéc da sir dung nhiéu dong vi phong xa va dugc chat phong xa dé diéu tri nhu: I-
131, P-32, 1-125 (ciy hat phong xa), Y-90... dé diéu tri ung thu tuyén giap thé biét hoa,
cudng giap trang, budu cd don thuin, ung thu di cin xuong, ung thu gan nguyén phat va tha

phat, ung thu tuyén tién liét. ..



Hé thdng cy hat phong xa (Seed implantation) véi I-125: 01,
Hé théng xa tri trong chon loc (SIRT) véi Y-90: 01

» V¢ San xuat va ung dung cac dugc chat phong xa trong chan doan va di€u tri:

- Tt ca cac co s& Y hoc hat nhan trong ca nudc déu da ung dung hau hét cac déng Vi
phong xa, cac hop chit danh diu thuong quy di c6 trén thé gidi dé chan doan va diéu tri
bénh. Ngudn duoc chit phong xa (DCPX) nay mot phan dang ké duoc san xuét tai Lo
phan tmg hat nhan Da Lat, phan con lai phai nhap tir nuéc ngoai.

- Hién dang c6 nhu cau rit 16n dé sir dung cac dugc chat phong xa méi cho chan doan va
diéu tri bénh nhan, dic biét 1a bénh nhan ung thu.

2. Vé nhan lwe

Tinh hinh nhan lyc cua ca 3 chuyén nganh: Dién quang, xa tri ung thu, y hoc hat nhan

nhu sau:

a. Dién quang

Béc sy Dién quang: 274
Ky su vat ly: 37
K¥ thuat vién: 443

. Xa tri ung thu:

Béc s¥ xa tri Ung budu: 236
Ky su vat ly: 103

KJ thuat vién xa tri: 231

Y hoc hat nhan:

Béac sy YHHN: 163

Ky su vét ly (hat nhan): 43
Dugc s§ hoa dugc phong xa: 29
K¥ thuat vién YHHN: 103

Diéu dudng YHHN: 160

Tinh hinh san xuz‘l’t va cung cap duoc chit phong xa va hop chit danh dau & Viét Nam:

+ Vé san xudt thuoc phong xa: Hién chi c6 mot 10 phan ing hat nhan cua Pa Lat ’sén xuat

duge mot s6 dong vi phong xa: I-13‘1, P-32, Tc-99m... va mdt s0 hop chat danh dau. Nang

luc san xuat khong dap ung di nhu cau cia cac co s6 YHHN va ung budu trong ca nudce.

+ Ve nhdp khau thuoc phong xa: Nhiéu dugc chat phér‘lg xa, hop chat danh dau phai nhap tu

nudc ngoai moi dap ung dugce nhu cau chan doan va diéu tri cua cac bénh vién.

- Hién chi c6 mot cong ty du diéu kién dugc B Y té cip phép dé nhép, phan phdi, van
chuyén thudc phong xa, do d6 cac co s¢ YHHN va Ung bu6u gap rat nhiéu kho khan va
lubn thiéu thudc phong xa cho qhan doan va diéu tri.

- Céc dong vi phong xa, hop chat danh dau (Thudc phong xa) do Vién NCHN ba Lat da
hét han visa ctia B6 Y té Viét Nam.

+ Vé hoat dong ciia cdc may gia toc vong (cyclotron) san xudt dong vi phdng xa: Hién ca
nude co 5 cyclotron, nhung méi chi c6 3 cyclotron dang hoat dong c6 glay pheép cua Bo Y té.
Con 2 cyclotron chua di vao hoat dong do chua dap tmg duoc cac yéu cau ciia Bo Y té. Hién
1 cyclotron d hong tiép. Nhu vay, ca nudce hién chi con 2 cyclotron hoat dong (1 & Ha Noi 1
& Da nang dang hoat dong).



B. So sanh tinh trang trang thiét bi va nhéan luc nganh Y hoc hat nhin Viét

Nam va mgt so nudc trong khu vue chau a.

1. Tinh hinh vé nhén lyc nganh Y hoc hat nhén
Bdng 1: Tinh hinh nhan lgc nganh Y hegc hat nhan

Dan K3 Dugc si Nhan .
s6 | Bac A . | héahec | vienhoa | Didu .
o - thuat | Ky sw . ~ Khéac
(triéu ST A phong hoc dudng
T vién )
nguoi) Xa phong xa
Viét Nam 94 163 101 43 29 N/A 160 N/A
Thai Lan 69 92 116 40 17 N/A 56 47
Singapore 5.6 7 13 N/A N/A N/A 12 11
Han Qudc 51.5 302 909 20 N/A 20 204 N/A
Nepal 28.9 6 N/A N/A N/A N/A N/A N/A
Malaysia 31.6 47 62 58 30 N/A N/A N/A
Campuchia | 14.7 2 N/A 3 1 N/A N/A N/A
Indonesia 255.5 61 74 12 22 N/A N/A N/A

Trong nhitng ndm gan ddy, chuyén nganh Y hoc nhan nhan di c6 nhing budc tién nhanh,

manh vé nhén luc, bao gém ca vé bac s¥ YHHN, K¥ su vat Iy hat nhan, k¥ thuat vién... so voi

cac nudc trong khu vuc
2. Tinh hinh trang thiét bi nganh Y hoc hat nhéan

S0 lugng PECT PET
YcI(_)I' |§|6N Gamma SSPE(?T/C%F PET/(f'LI' PET/MRI | Cyclotron
Viét Nam 28 06 40 12 05
Théi Lan 25 34 45 11 0 04
Han Qudc N/A 250 50 176 34
Pakistan 49 105 10 07 N/A N/A
Nepal N/A N/A N/A N/A
Sri Lanka 6 4 N/A N/A
Myanmar 4 N/A 1
Mong Co N/A N/A N/A N/A
Malaysia 26 N/A 27 20 N/A 05
Campuchia 1 1 N/A N/A N/A N/A
Indonesia 14 N/A 14 4 N/A N/A

So véi cac nudce trong khu vyc thi trong nhitng ndm gan day Viét Nam tro thanh mot
trong nhitng quéc gia co téc do phat trién cac ki thuat YHHN chan doan va diéu tri nhanh nhat

ca vé sb luogng va chung loai céc thiét bi.

I1. MQT SO TIEN BQ TRONG CHAN POAN BENH UNG THU
1. K¥ thuat chin doan hinh anh va k¥ thuit ndi soi sinh thiét




Nhiéu thiét bi chan doan hinh anh hién dai di c6 mat & Viét Nam dé chan doan, mo

phong lap ké hoach xa tri, sang loc phat hién som chinh x4c ung thu....

May CT 128 day dé chan doan va mé phong ldp ké hoach xa tri (tai Trung tam Y hoc hat nhdn

va Ung buou Bénh vién Bach Mai)

gt -

o -

May chup cat I6p (CT) 640 day

Nhiéu ky thuat chan doan hinh anh nhu CT da 16p cat (64 diy, 128, 256, 320, 640 diy...),
MRI 1.5 Tesla, MRI 3.0 Tesla da cho phép chan nhiéu loai bénh, dic biét voi ung thu dé giup
danh gia tén thuong u (T), tinh trang hach (N) va di can xa. CT hay MRI dinh vi (navigation)
thuong 1a phuong tién huéng dan sinh thiét dwoc sir dung nhiéu nhét, ké ca phiu thuat sinh thiét
dinh vi u ndo. Dbi v6i cac tang co tinh chét di dong cao nhu gan, lach, mac treo, rudt thi thuong
str dung siéu 4m lam phuong tién dan duong boi siéu 4m c6 tinh chat tao anh theo thoi gian thuc
(real-time imaging).

K§ thuat sinh thiét trong 1ong (intraluminal biopsy) di dugc ap dung rong rii trong y hoc
thuc hanh & nhiéu trung tim y khoa 16n trén thé gidi, bao gom sinh thiét trong 1ong mach (nhu
sinh thiét gan qua tinh mach canh trong, sinh thiét than qua tinh mach chi) va sinh thiét trong
long duong bai xuat (nhu sinh thiét niém mac duong mat, sinh thiét niém mac niéu quan).

Déi voi mot sd cac co quan nhu tai mii hong, da day - thuc quan - dai truc trang thi su
tién bo ctia phuong phap ndi soi dng mém, siéu 4m ndi soi gitip xac dinh ton thuong & giai doan
sém hon va sinh thiét khéi u tot hon. Tham chi trong mot s6 loai ung thu giai doan sém, chi can
ndi soi cdt bo khéi u 1a du.

2. Héa sinh mién dich

Xét nghiém cac chat chi diém khdi u trong mau: AFP, AFP-L3, PIVKA II, CEA, PSA,
CA125, CA 72-4... 1a cac xét nghiém quen thudc trong thyc hanh 14m sang ung thu. Cac chi s6
nay co thé 1a gia tri quan trong dé sang loc, dinh huéng chan doan hoic theo ddi tién trién bénh
(dép tng, tai phat hodc di can).

Xét nghiém tim té bao u luu hanh trong hé tuan hoan (circulating tumour cells, CTCs)
cling giup ich nhiéu trong viéc chin doan ung thu. Qua mot s6 lwong 16n cac xét nghiém 1am

sang str dung phuong phap nay, nguoi ta thiy sy xuit hién ciia CTCs 1a mot yéu t tién luong



manh d6i véi thoi gian séng thém toan bd & nhimg bénh nhan ung thu v, dai truc trang hay
tuyén tién liét di can...
3. M6 bénh hoc, té bao hoc, di truyén hoc

Sy phét trién cua cac chuyén nganh can 1am sang nhu mé bénh hoc, té bao hoc, di truyén
hoc da giup viéc diéu tri bénh ung thu tién mot budce tién quan trong trong viéc lya chon bénh
nhan mot cach chinh xac nhit cho cac phuwong phap diéu tri méi, tién téi “diéu tri theo tung céa
thé” hay “diéu tri c4 thé hoa” (invidualized treatment). Cac k¥ thuat nhuém héa mé mién dich
véi mot sb chét chi diém nham phat hién, danh gia tinh trang cac thu thé noi tiét: ER, PR,
HER2/neu... Xét nghiém dot bién gen: KRAS, NRAS, EGFR, BRAF... v6i k¥ thuat giai trinh ty
gen (DNA sequencing), hoic PCR lai dau do phan tir hay ky thudt Scorpions ARMS
(Amplification Refractory Mutation System). Chang han:

C. Dét bién EGFR (Epidermial Growth Factor Receptor: Thy thé yéu to phat trién biéu bi)

Gen EGFR do6ng vai tro quan trong trong hoat dong chirc ning phat trién va biét hoa ciia
té bao. Dot bién EGFR dan dén tang biéu hién hodc tang cuong hoat dong cua EGFR dugc phat
hién trong nhiéu loai bénh ung thu trong d6 ¢6 ung thu phdi. Xét nghiém EGFR thudng quy cho
tat ca cdc bénh nhan ung thu phdi khong phai té bao nho giai doan III va IV nhim lua chon
phuong phap diéu tri thich hop nhat cho bénh nhén.

Hién nay, tai Trung tdm YHHN va UB, bénh vién Bach Mai da thuc hién dugc xét
nghiém dot bién EGFR ca trén miu mo, hodc trén mau huyét tuong. Cuy thé, da thuc hién duoc
2.353 xét nghiém dot bién gen EGFR (trong mau md va trong huyét trong) cho ung thur phoi
khong té bao nho.

D. Pét bien gen KRAS (Kirsten ras oncogene), NRAS, BRAF, DPYD...

Dot bién gen KRAS lam cho protein KRAS bi kich hoat lién tuc, do d6 truyén tin hiéu
ma khdng can tin hiéu trung gian lién quan EGFR, té bao van tiép tyc ting sinh, nhan lén... Vi
du, tac dung khang u nho tc ché EGFR cua Cetuximab (Erbitux) bi bat hoat khi KRAS d6t bién,
do d6 Cetuximab khong cé chi dinh diéu tri khi gen Kras bi dot bién...

Tai Trung tdm YHHN va UB, bénh vién Bach Mai da c6 670 bénh nhan dugc xac dinh
dot bién gen KRAS, BRAF (479 ca), NRAS (338 ca) trong ung thu dai truc trang; gen BRAF (693
ca) trong ung thu tuyén giap; gen DPYD (338 ca); Giai trinh tu gen NGS (96 ca); 3.157 bénh
nhan di duoc xét nghiém AFP, AFP-L3%, PIVKA-II dé phat hién sém ung thu gan.

E. Chuyén doan ALK (Anaplastic Lymphoma Kinase)

Trong ung thu phdi khdng té bao nho, cac dang chuyén doan ALK (thudng gap nhat 13
tao gen dung hop EML4-ALK) dugc phat hién bang xét nghiém héa md mién dich hoac lai
huynh quang tai chd (FISH). Cac thudc crizotinib, ceritinib, alectinib. .. di dugc FDA phé duyét
diéu tri cho bénh nhan ung thu phoi khong té bao nho c6 chuyén doan ALK.

4. Cac xét nghiém sinh hoc danh gia PD-1 (programmed cell death), PD-L1, PD-L2...

- PD-1, CTLA-4 la thy thé trén bé mat lympho T.

- PD-L1, PD-L2 c6 & té bao ung thu gin véi PD-1 sé& wc ché hoat dong chirc ning caa lympho
T, 1am cho cac té bao ung thu “tron thoat” khoi hé mién dich.



Chang han, xét nghiém PD-L1 c6 gia tri dinh hudéng diéu trj va tién doan két qua diéu tri
trong ung thu phoi khong té bao nho giai doan tién xa khi st dung liéu phap mién dich. Nghién
ctru qubc t& Mystic (Viét Nam c6 tham gia) cho thay, sy boc 16 PD-L1 cang cao thi dap Gng véi
licu phap mién dich cang lén. ..

5. X4c dinh nong do mot sé ndi tiét té bing k§ thuit dinh hrong mién dich phéng xa (RIA:
Radioimmunoassay va IRMA: Immunoradiometricasay)

Xac dinh néng do mot $b noi tiét td co néng do rat thép nhu: Growth hormone (GH),
Cortisol, PTH, TSH, cac hormone tuyén giap (T3, T4, FT3, FT4), Thyroglobuline (Tg), anti-Tg,
Osteocalcin, calcitonin, Insulin, ACTH, AFP, CEA... trong mau nguoi binh thuong va mot $6
loai ung thu khac bang k¥ thuat dinh luong mién dich phong xa (RIA: Radioimmunoassay va
IRMA: Immunoradiometricasay).

Pén nay, Trung tdm YHHN va UB, bénh vién Bach Mai da thyc hién duochon 90.000
mau xét nghiém dugc dinh lugng br:ing phuong phép dinh lugng mién dich phong xa (RIA va
IRMA) véi do chinh xac cao.

6. Y hoc hat nhan chin do4n va k¥ thuit ghi hinh tich hop (Hybrid imaging)

Trong thoi gian qua, nhiéu thiét bi chup cét 16p vi tinh da day (Multi Slides Computed
Tomography: MSCT), may chup cong hudng (Magnetic Resonance Imaging: MRI)... thé hé méi
da ra doi, tao ra duoc cac hinh anh véi do chinh xac, d6 phan giai cao. Nhiéu tién bo cua cac
phuong tién ghi hinh, dac biét 1a ghi hinh tich hop (Hibrid Imaging) nhu PET/CT, SPECT/CT,
PET/MRI di duoc tao ra, dong mat vai trd quan trong trong viéc chan doan som, xac dinh ding
giai doan bénh va gilp lya chon phuong phap diéu tri tdi wu nhit cho ngudi bénh nham kéo dai
thoi gian sdng thém trong khi nang cao chat lugng cudc song.

Ky thudt ghi hinh tich hop (Hybrid imaging)

Véi su phat trién khéng ngung cua cac ky thuat chan doan hinh anh va y hoc hat nhan
gitip tang chat lwong bénh: cac bénh ung thu, tim mach, than kinh, co xuong khép. ..

Céc may CT (cat 16p vi tinh) da 16p cat: 64, 128, 256, 320 day, cac may MRI (cong
huong tir) 1,5 Tesla, 3,0 Tesla cho phép chan doan bénh chinh x4c hon véi hinh anh cau tric ré
nét.

Sy phét trién ciia Y hoc hat nhan ciing dong gop khong nho trong viéc chan doan va diéu
tri bénh ung thu. Cac may ghi hinh Y hoc hat nhan: SPECT (Chup cit 16p bang bic xa don
photon: Single photon emission computerized tomography), PET (Chup cit I6p phét xa positron:
Positron emission tomography) cho hinh anh chuyén hoa cua cac té bao trong co quan can ghi
hinh. Viéc tich hop SPECT hoic PET véi CT hoic MRI trong cing mét hé théng may chup,
trong 1 1an ghi hinh cho bénh nhan cung cép ca thdng tin vé& cau tric va thdng tin vé chirc ning
clia co quan can ghi hinh. Cac hé thong ghi hinh tich hop (hybrid imaging) nhu SPECT/CT,
PET/CT, PET/MRI dang tré thanh céng cu thiét yéu quan trong cho nganh ung buéu, tim mach,
than kinh... Loi ich caa viéc ghi hinh két hop 1a do CT (hay MRI) cung cap hinh anh ciu truc
giai phau rd nét, con PET: cung cap hinh anh ton thuong ¢ giai doan rt sém, & muc do té bao,
mirc d6 phan tir. Do d6 PET/CT hoidc PET/MRI cho hinh anh két hop ddng thdi va chong gop

trong mot 1an chup véi cac wu diém cia ca CT/MRI va PET, tir d6 gitp chan doan bénh & giai



doan rat sém, chinh xac, tang d0 nhay, d¢ dac hi¢u cua k¥ thuat PET/CT, PET/MRI, nho c6 dugc
ddng thoi hinh anh ciu trac giai phau rd nét cua CT/MRI va hinh anh chirc nang chuyén hod &
giai doan sém cua PET.PET/CT c6 gi4 tri dic biét trong ung thu, nhu: Chan doan u nguyén phat,
huéng dan sinh thiét; Phét hién di can, danh gia giai doan; Du bao dap tng diéu tri; Panh gia dap
g diéu tri; Phat hién tai phat, di cin sau diéu tri, M6 phong 1ap ké hoach xa tri.
a. SPECT

Tai bénh vién Bach Mai, ky thuat SPECT da dugc ng dung trong chan doan ung thu,
cac bénh noi tiét, gan, than, ndo, phdi, tim mach. Pén nay di c6 hon 72.366 bénh nhan ung thu
va mot sb bénh khac dugc sir dung k¥ thuat chup SPECT dé chan doan va theo dbi, danh gia sau
diéu trj cho 24.000 bénh nhan.
b. PET/CT
- Tai Viét Nam, k¥ thuat chuyp PET/CT duoc thuc hién tir ndim 2008 dé chan doan mat sé loai

bénh trong cac linh vuc ung thu, tim mach, than kinh.

\
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Tai Trung tdm Y hoc hat nhan va Ung budu, bénh vién Bach Mai PET/CT da dugc tng
dung dé: Chan doan u nguyén phat; Phat hién di can, tai phat sau diéu tri; Phan loai giai doan;
Gilp lya chon phuong phap diéu tri chinh xac va t6i uu; Dy bao dap ung diéu tri; Panh gia dap
g diéu tri; Dic biét 1a md phong 1ap ké hoach xa tri; Hudng dan sinh thiét. Cho dén nay, da
dugc thyc hién cho hon 14.500 bénh nhan ung thu ung thu phdi, ha hong thanh quan, ung thu
ndo di can, thyc quan, vu, dai tryc trang, da day, Non Hodgkin lymphoma, Hodgkin... va 30
bénh nhan sa sut tri tu¢ do bénh Alzheimer bang k¥ thuat PET/CT.

c. PET/MRI



Méy PET/MRI

Su ra doi ciia PET/CT dé gitp rat nhiéu cho nha 14m sang trong linh vuc ung thu, tim

mach, than kinh... Tuy nhién PET/CT van con tdn tai mot s6 nhuge diém. Chinh su ra doi cua
PET/MRI da giap khéc phuc dugc cac nhuogc diém caa PET/CT.
So v6i PET/CT thi PET/MRI ¢ thém céc wu diém sau:

- Vi PET/CT: Phai chyp CT trudc, sau d6 mdi chup PET, nén d6i khi hinh anh khong duoc
trung khép (do bénh nhan di chuyén tu thé). Véi PET/MRI: thu nhan ca hinh anh PET va
MRI cting mat Itc nén chdng chap hinh anh rd nét, nén khong bi léch hinh.

- Liéu dugc chit phong xa tiém vao co thé ngudi bénh thip hon so v6i PET/CT (giam duoc %
licu DCPX) ma hinh anh thu duoc rd nét hon nhd hé thong PET/MRI ¢6 cac detector thu nhan
tin hiéu tot va khoang céch gitra cac detector va co thé bénh nhan gan hon

- Hé théng MRI 3.0 Tesla do d6 thu duoc hinh anh MRI rd nét: cung cap hinh anh cac co quan,
CAu tric tot hon

- Pénh gia cac tén thuong ving dau mit ¢o, so ndo, md mém, vu, gan, than tiét niéu, xuong
khép... tt hon so voi PET/CT

- Giam dugc Artifact so vai PET/CT déac biét la ving vai, xuong dui...

- Panh gia bénh ly tim mach, than kinh - so n&o t6t hon

Vi vay PET/MRI thuong dugc chi dinh trong:

+ Than kinh: dot quy, sa sit tri tué, Parkison, dong kinh. ..

+ Ung thu: ndo, déau cd, vi, gan, tién liét tuyén, tuy xuong, phu khoa...

PET/CT
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ZEMODI, Bremen, Germany

PET/MRI: Ung thu dai than cuc trén va 1/3 duoi
niéu quan

7. Ghi hinh mién dich phéng xa (Radioimmunoscintigrapy: RIS)
Nguyén ly: Dung khéng thé don dong (KTPD) dd dwoc danh ddu dong vi phong xa

(DVPX) phat tia gamma (y), positron... d& két hop vai khang nguyén (KN) tuong tng c6 ¢ té bao



ung thu va tao ra phic hop (KN- KTPD*). Sau dé, khéi u s& trg thanh ngudn phét tia phong xa
va gitp ta ghi duoc hinh dnh cia khéi ung thw ddc hiéu.Nhiéu loai PVPX duogc dung trong RIS:
131,123 My 99mTe 18F RIS giup phat hién cac khéi u 4c tinh tai chd va di can, danh gia hidu
qua didu tri, tai phat, 1a co s¢ dé tinh liéu diéu tri cho RIT
Ghi hinh RIS véi SPECT, SPECT/CT va véi PET hay PET/CT dugc goi la ghi hinh mién

dich PET (immuno-PET).
- Ghi hinh mién dich (RIS) va Immuno-PET, PET/CT: C6 d6 nhay va do dic hiéu cao vi phdi

hop duoc:

+ D¢ dac hiéu cao cua phan ing mién dich (KTPD-KN)

+ Tinh chinh xac ciia phép do phéng xa (KTPD danh dau phong Xa).
- RIS la k¥ thuat ghi hinh c6 do chinh xac cao, & mirc d6 phan tir, mac do té bao

I11. MQT SO TIEN BQ TRONG PIEU TRI UNG THU

Céc phuong phap diéu tri ung thu hién nay van bao gém ba phuong phap diéu tri chinh:
phiu thuat - hda chat - xa tri. Ngoai ra con c6 cac phuong phap méi nhu diéu tri tring dich, diéu
tri noi tiét, quang dong hoc (photodynamic therapy), gen tri liéu (gene therapy), diéu tri té bao
gbc (stem cell therapy), diéu tri mién dich va diéu tri mién dich phéng xa (Radioimmuno
therapy, RIT), Xa tri, xa phau, diéu tri bang birc xa proton, diéu tri bang ion ning, ...

CAc tién bo trong diéu tri noi khoa ung thu di dua toi kha ning kiém soat bénh toan than
t6t hon. Hoa chét bo tro va diéu tri noi tiét tra thanh mot phan quan trong cua diéu tri va ¢a mang
lai loi ich dang ké vé thoi gian sbng thém & cac bénh nhéan ung thu va, dai trang va phoi... Gan
day nhét véi su phat trién cua cac diéu trj sinh hoc phan tir trang dich, diéu tri mién dich vai hiéu
qua diéu tri cao, giam tac dung phu so véi diéu trj hda chat truyén thdng da tao ra mot xu hudng
méi trong cudc chién chdng lai can bénh &c tinh nay.

C6 thé tom tat mot sb tién bo cua cac phuong phéap diéu tri ung thu nhu sau:

- Phau thuat: Phau thuét noi soi, phéu thuat dudi hd tro cia hinh anh (video), ph?lu thuat
robot...

- Xa tri: Xa tri 3D, xa tri diéu bién liéu (intensity modulated radiation therapy: IMRT), xa tri
diéu bién thé tich (volumetric modulated arc therapy: VMAT)..., xa phiu, mo phong xa tri
bang PET/CT, xa tri trong mo (Intraoperative Radiotherapy: IORT), xa tri trong chon loc
(Selective Internal Radiotherapy — SIRT) véi hat vi cAu phong xa *°Y, cdy hat phong xa voi

11, (Permanent radioactive seeds implant), xa tri bang thu thé peptid gin ddng vi phong xa
(Peptide Receptor Radionuclide Therapy: PRRT), xa tri bang ion nang (heavy ion)...

- Hoéa tri: thudc hoa chat thé hé méi (nano), cac phuong phap dua thube vao tan khdi u (nut
mach bang héa chat), cac phac d6 phdi hop héa chat, diéu tri b trog va tan bd tro, két hop voi
thudc diéu tri dich, diéu tri mién dich va cac phwong phap khéc.

- Dibu tri c4 thé hoa hay diéu trj theo timg ca nhan: khang thé don dong, thudc phén tir nho,
mién dich, mién dich phong xa, vic xin trong diéu tri bénh ung thu.

DuGi ddy la mot sé thong tin chi tiét vé tién bo trong diéu tri ung thu:

1. Mt s6 tién bd trong phiu thuit ung thw



Phau thuat ung thu 1a mét trong nhitng linh virc phét trién nhanh chéng trong nhiing thap
ky vira qua va c6 nhiéu thay ddi dang ké. Tir chd quan niém dau thé ky XX 1a ¢ gang mé cit bo
cang nhiéu cang tét, & mac téi da ma co thé bénh nhan c6 thé chiu dugc dé co thé kiém soat
duoc bénh ma didu nay dan téi cac can thiép qua mac va khdng can thiét anh huang nghiém
trong dén chat luong cudc séng cua bénh nhan ciing nhu anh huéng caa cac bién ching, di
ching sau md. Cho dén nhiing nim 90 cua thé ky truge khi cac nha khoa hoc phéat hién ra anh
huéng caa di cin xa thi quan niém nguoc lai da xudt hién. Tac 1a cac nha phau thuat ¢ géng tim
dugc phuong phap can thiép tdi thiéu nhat ma van dam bao hiéu qua diéu tri va ting chét luong
cudc séng cho ngudi bénh. Cac phwong thic phiu thuat méi nhat 1a phau thuat noi soi
(laparoscopic) hay phau thuat dudi hd tro cua video (video-assisted surgery) va phau thuat robot
(robotic surgery)... Cac phuong phap nay déu nho vao cudc cach mang cong nghé, cho phép béac
sy phau thuat tiép can dugc cac khoang trong co thé va phau thuat & bén trong nho st dung céc
thiét bi chuyén dung chinh xac.

2. Mot s tién bd trong diéu tri hoa chat
a. Hoa tri ligu truyén théng:

Nho ¢ hda chat ma két qua diéu tri bénh ung thu da cai thién mot cach dang ké, tuy
nhién van con nhiéu loai ung thu rat khd kiém soat, khang véi diéu tri, dé tai phat. Bén canh d6
tac dung phu caa héa chat con kha 16n, anh huéng niang né dén cudc séng cua bénh nhan. Chinh
vi vay viéc nghién ciu cac thudc héa chat méi sir dung cac cong nghé méi nhu cong nghé nano
gitip dua thudc vao té bao ung thu mot cach chon loc hon (Doxil 13 cac hat liposome chia
doxorubicin, DaunoXome chira daunorubicin) hay phat trién céc thubc lam giam tac dung phu
cua hoa chat (dexrazoxane (Zinecard®) bao vé tim, amifostine (Ethyol®) bao vé than, va mesna
bao vé bang quang), hoic céc thudc truyén cling nham giam ty 1& khang thudc sé gitip ting hiéu
qua cua diéu tri hoa chat. Cac nghién ctru 1am sang ciing tap trung nhiéu vao viéc tim ra cac phéc
d6 két hop va liéu luong diéu tri tdi uu cua thudc hoa chét cho ting loai ung thu.

b. Hoa tri Metronimic

Hoa tri liéu hién van dang 13 bién phap diéu tri chinh yéu, cin ban va pho bién ddi véi
cac bénh ung thu khdi dic di co di can. Cac thude gy doc té bao thuong duoc str dung véi lidu
hoéa tri chuin (maximum tolerated dose - MTD) dé dat duge hiéu qua diéu tri cao nhit. Viéc sir
dung thubc theo hoa tri chuén khong cho phép su dung thude diéu tri lién tuc ma doi hoi phai c6
nhitng khoang thoi gian ngimg thude dé gitip co thé phuc hdi khoi cac tac dung phu. Tai cac
khoang thoi gian ngimg thude diéu tri s& tao diéu kién cho khdi u c6 diéu kién dé tang sinh mach
mau nudi khdi u va hinh thanh qué trinh khang thuéc dan dén giam hiéu qua cua cac thube gay
doc té bao 1am anh huodng t6i thoi gian sdng khong bénh tién trién (PES) va sdng con toan bd
(OS). Tuy nhién viéc phuong phap st dung thudc hoa tri theo hoa tri chuan 1a mét quan diém
dugc thiét 1ap tir hon nira thé ky trudc.

Hoa tri metronomic 13 mot thuat ngit 1an dau tién duoc Hanahan dua ra vao nam 2000, 13
phuong phap st dung cac thudc gdy doc t& bao khac v6i héa tri chuan (MTD). Hoa tri
metronomic 1a phuong phap st dung thude liéu thip thudng xuyén trong thoi gian dai ma khéng
ngit quing so véi héa tri chuan. Muc tiéu ban dau cta héa tri metronomic 1a nhim vao co ché
khang tang sinh mach mau ciia khéi u (anti-angiogenesis), ngay nay cc nghién ctru da cho thay



hoa tri metronomic ngoai co ché khang sinh mach thi con lién quan dén nhiéu co ché khac nhu:
diéu bién qua trinh mién dich gitp hé théng mién dich cta co thé nhan dién va tiéu diét cac té
bao ung thu ciing nhu tac dong truc tiép 1én khéi u thong qua trc ché sy ting sinh cac té bao mam
ctia khéi u. ..

Phuong thirc sir dung hoa tri metronomic cé thé gitp cai thién cic chi sb diéu tri clia cac
thudc thong qua viéc thiét 1ap su can bang giita tic dung diéu tri va doc tinh cua thude, do d6 cho
phép kéo dai thoi gian tri lidu. Vi nhitng trudng hop ung thu khéi dic c6 di can nhu ung thu va
thi viéc thoi gian diéu tri dai hon s& giup lam ting thoi gian séng khong bénh tién trién (PFS)
cling nhu sdng con toan bd (0S). Vi két qua nhu vay thi doc tinh va chat lugng sbng 1a cac yéu
td duoc quan tdm hang dau trong viéc quyét dinh lya chon cac thudc ciing nhu phuong phap
dung thube dé diéu tri. Do d6 hoa tri metronomic 1a mét lya chon téi wu giap giam muc do doc
tinh tham chi 1a khong c6 ddc tinh, la diéu kién thiét yéu giup cho viéc phuc hdi cac mo lanh nhu
phuc hoi tiy xuong. Hon thé nita, viéc st dung thudc thudng xuyén lién tuc trong hoa tri
metronomic cho thiy cac thudc sir dung dudng udng 1a lya chon phu hop nhit trong viéc mang
lai su thuan tién cho bénh nhan ciing nhu viéc danh gia két qua diéu trj mot cach hiru hiéu hon.

3. Piéu tri ca thé héa hay diéu tri theo tirng c4 nhan

Diéu tri ca thé hoa tic 1a sir dung cac thong tin vé kiéu hinh gen va sinh hoc khéi u dé
dua ra céc chién luoc phong ngura, sang loc, va diéu trj bénh hiéu quad hon va it tic dung phu hon
so v6i diéu tri chuan hién nay. Cac chién luoc diéu tri s& dugc diéu chinh cho phi hop nhat voi
ting ngudi bénh. Mot ké hoach sang loc va diéu tri c4 thé hoa bao gom cac ndi dung: (1) xéac
dinh nguy co nguoi bénh c6 kha ning bi ung thu va xay dung cac chién luoc ha thip nguy co.
(2) Pua ra diéu tri phu hop nhat. (3) Tién lugng kha ning tai phat.

3.1. Piéu tri dich

Diéu tri dich trong ung thu 13 phuong phap st dung cac thudc duoc tao ra nham tac dong
vao cac phan tir dac hi¢u can thiét cho su phat trién ctia khoi u va tién trién cia bénh. Diéu tri
hoa chat truyén thong thuong tiéu diét ca cac té bao binh thudong phan chia nhiéu nhur cac té bao
sinh duc,... Muc tiéu chinh cua diéu tri dich 1a tiéu diét ung thu mot cach chinh xac hon va it tac
dung vao cac té bao lanh hon. C6 hai nhom thudc diéu tri dich co ban: (1) Cac khang thé don
dong (KTPD) tac dong va tc ché ngoai mang té bao- 1a nhiing thudc sinh hoc thuong, hay bét
dau bang dudi “mab” — Monoclonal AntiBody. Cac KTPD c6 hau té thém vao chi ra nguén goc
ctia hop chat: chang han nhu: ximab, zumab, mumab. (2) Cac thudc phan tir nho tc ché trong
mang té bao - 13 nhitng thudc hoa hoc, thudng hay bat dau bang dudi “nib”. Ca hai loai trén déu
c6 tén dém (tén giita) mo ta dich cua phan tir; vi du dbi voi khang thé don dong c6 chir "-ci-" tirc
1a dich thudc hé tudn hoan va co chir "-tu-" khi dich 1a khéi u, d6i véi thude phan tir nhé khi co
chit "-tin-" thi thudc loai ¢ ché men tyrosine kinase va "-zom-"danh cho cac chat trc ché
proteasome. Phan dau cua tén 1a tién t ma chi danh cho mot tic nhan duy nhat.

KT don dong gan vio té bao ung thu ¢é thé 1am cho té bao ung thu d& bi phat hién boi hé
thong mién dich, ngin chin, e ché qua trinh phat trién.Ngan chin, (rc ché hinh thanh cic mach
mau moi.La chat mang dé dua hat nhan phong xa dén cac té bao ung thu.

KT don dong c6 kich thudc nho nén dé& dang xam nhap vao cac md, t6 chirc. FDA da

chap thuan cho rat nhidu cac thube diéu tri dich duoc st dung trong diéu tri ung thu va rat nhiéu



loai khéc hién dang dugc tién hanh cac thir nghi¢m lam sang voi vai tro diéu tri don doc hay phéi
hop voi cac phuong phap khac.
3.2. Diéu tri mién dich sinh hoc

Diéu tri mién dich 12 mot xu huéng méi c6 nhiéu htra hen trong diéu tri ung thu. Nguyén
ly cua liéu phap mién dich diéu tri ung thu d6 1a: cac té bao lympho T cua hé mién dich trong co
thé c6 kha nang tiéu diét t& bao ung thu, tuy nhién cac “diém kiém soat mién dich” (immune
checkpoint) trén mot s6 té bao ung thu nhu CTLA-4 va PD-L1 ¢6 kha ning gitp céac té bao nay
thoat khoi su tiéu diét cua té bao T. Vi vay, néu tc ché hoat dong caa CTLA-4 va PD-L1 c6 thé
lam ting kha nang nhan dién va tiéu diét té bao ung thu cua cac lympho T. Hién nay, FDA da
chéap thuan mot sé thube diéu tri mién dich trong bénh UTPKTBN giai doan tién xa, ung thu hic
t6..., cac thude nay duoc xép vao 3 nhom chinh theo co ché tac dung: cac khang thé khang PD-1
nhu Nivolumab, Pembrolizumab; khang thé khang PD-L1 nhu Durvalumab, Atezolizumab,
Avelumab; khang thé khang CTLA-4 nhu Ipilimumab, Tremelimumab.

3.3. Viic xin (Vaccine) diéu tri ung thuw

Hién nay, nhiéu loai vic xin diéu tri ¢a duoc nghién ctu va dua vao tng dung trong 1am
sang. Nam 2010, FDA cong nhan vac xin Sipuleucel-T (Provenge) trong diéu tri ung thu tuyén
tién liét khang noi tiét, di can giai doan muon.

Gan day, cac nha khoa hoc Cuba va Arghentina cong bd hai loai vac xin diéu tri ung thu
phdi 1a CIMAvax EGF va Racotumomab (Vaxira). CIMAvax EGF gom hai protein trong d6 c6
EGF (yéu té phat trién biéu bi), vic xin ndy kich thich dap Gmg mién dich cua co thé sinh ra
khang thé c6 kha ning nhéan ra va bat 1dy EGF lam giam EGF trong méu va cham thoi gian phét
trién cua khdi u. Tuy nhién, dit liéu nghién ctru vé hai loai vac xin nidy méi chi gidi han & trong
Cuba va Arghentina va can c6 thém két qua ctia cac nghién ctru da trung tm, da qudc gia khéac
dé chting minh kha nang cta hai loai véc xin nay.

4. Piéu tri mién dich phong xa (RIT) trong ung thw
4.1. Nguyén ly

RIT (Radioimmunotherapy) 1a phwong phép dua trén nguyén |y ctia phan tng mién dich
dic hiéu: Str dung khang thé don dong da dugce danh ddu dong vi phong xa phat tia beta, anpha
dé gan dic hiéu vao khang nguyén (TB ung thu). Tir d6 (1) Cung cap lidu birc xa thich hop va tu
tim dén dé tiéu diét khdi u mot cach chon loc [nho vao sir ddn dwong cua cac khang thé don
dong da dwoc danh ddu phong xa gan dac hiéu vao khoi u (khang nguyén)]. (2) Lam tap trung
mét cac chon loc ning luong btc xa vao khdi u, nhung lai 1am giam rd rét liéu bic xa cho cac to
chtrc xung quanh khac, dac biét 14 nhirng co quan nhay vdi birc Xa nhu co quan tao maul...

4.2. Co ché tac dung

RIT phdi hgp dong thoi 2 co ché tac dong 1én td chirc u 4c tinh:

- Co ché tac dong cia KTDPD: giy chét té bao theo chuong trinh, gdy doc qua trung gian TB
phu thudc KT, gdy doc TB phu thude b thé, e ché tang sinh mach, chen thy thé. ..

- Ning luong buc xa cua tia (B, o ...) ¢6 tac dung lam: Chét, pha huy, trc ché, kim ham,... cac té

bao 4c tinh cling nhu 1am xo hoa, e ché sy phat trién... cdc mach mau trong khoi u ac tinh...



C4c tia buc xa cua cac DVPX di duoc gin vao KTPD nhung khéng 1am ton hai dén bé
mit caa cac khang thé nay. Do d6 c6 thé tap trung ning luong buc xa rat cao, chon loc vao ting
té bao u va td chirc u dé tidu diét truc tiép té bao dich, nhung lai giam thiéu tdi da liéu chiéu xa
vao cac t6 chirc 1anh xung quanh (an toan). Nhu viy, té bao ung thu cing lic bi tiéu diét, tc
ché... mot cach chon loc boi KTPD va ning luong cua cac tia birc xa. Py con goi 1a phuong
phap diéu tri trang dich “kép”.

Céc hat nhan phong xa hién dang dung cho RIT: 131I, QOY, "L, 186Re, lggRe, 67Cu, 211At,
212Bi, 213Bi, 1251, Ga phat blrc xa a, B va cac hat dién tor nang lugng thép. Quang chay tdi da
trong t6 chirc (mm) 1a tir 0,02 dén 12,0. Thoi gian ban huy tir 1-193 gio.

Mot sb dang lién hop mién dich da dugc FDA chép thuan nhu Y- Ibritumomab tiuxetan
(Zevalin) (2002) va *°Y gén v6i tiuxetan (mot dan xut cua glycine), sau d6 két ndi voi manh Fe
ctia khang thé nhim trang CD20 trong diéu tri U lympho 4c tinh khéng Hodgkin; Tositumomab
va *'I-Toxitumomab nhim trang CD33 trong diéu tri bach cau cap dong ty.

Néam 2012, Trung tdm Y hoc hat nhan va Ung budu bénh vién Bach Mai da nghiém thu
dé tai cAp Nha nude vé Rituximab gin voi 'I trong diéu tri u lympho 4c tinh Non Hodgkin c6
CD 20 duong tinh, budc dau cho thiy chat luong phirc hgp mién dich kha tét va Viét Nam hoan
toan c6 thé lam cha cong nghé nay.

5. Mt s6 tién bd trong xa tri ung thuw

Xa tri 1a mot trong cac phuong phéap diéu tri thiét yéu dé dat duoc kiém soét tai chd. Su
phét trién cua ki thuat da gitip nang xa tri tir hai chiéu (md phong bang phim Xquang) 1én ba
chiéu (m6 phong tai tao nhd CT, méi nhét 1a md phong véi PET/CT) va gan day la xa tri diéu
bién lidu (IMRT). Xa tri duéi hudng dan cua hinh anh, xa tri dinh vi than, xa phau dinh vi, xa tri
diéu bién thé tich quay... Ia mot vai tién bo trong linh vuc Xa tri méi xuat hién trong thap ky vira
qua.

Xa tri &p sat va xa tri trong mé 1a nhirg phuong thic tiép can méi day hira hen cho phép
dwa bic xa trong thoi gian ngan hay tham chi 1a trong qua trinh phau thuat, tir d6 lam giam viéc
mé rong trudng chiéu (giam buc Xa 1én cac co quan lanh xung quanh) va diéu tri tap trung trong
mot lan (giam thoi gian diéu tri) tir d6 1am ting chat lugng séng cua bénh nhan (kiém soét bénh
t6t ma it tac dung phuy, thoi gian nam vién ngén, kha ning phuc hdi tét hon).

5.1. Kj thudt PET/CT mé phéng ldp ké hoach xa tri

Viéc xac dinh chinh xac thé tich diéu tri (target volume) ludn 1a muc tiéu dic biét quan
trong quyét dinh chat luong cua xa tri. Dé mo phong lai khéi u trong co thé bénh nhan va xéc
dinh dugc céc thé tich dich: thé tich khdi u thd (GTV), thé tich dich 1am sang CTV, thé tich diéu
tri PTV ngudi ta ¢6 thé ding CT mo phong tao ra hinh anh khong gian 3 chiéu. K§ thuat nay phd
bién tai da s cac co sé Xa tri, tot hon md phong bang Xquang. Tuy nhién, han ché caa ky thuat
la:

- Véi khéi u
+ U dong ty trong rat khé xac dinh ranh gidi gitra u va té chirc lanh trén CT: K vom, K thuc
quan...
+ U kém theo xep t6 chic lanh: K phoi. ..



+ U kich thuéc nho khé hoic khong thé xac dinh dugc trén CT
- Vi hach: CT phat hién di can hach chua cao (75%); PET/CT phat hién di can hach sém, cao
hon (94%): dac biét hach nho.

Chinh vi vay k¥ thuat mé phong voi PET/CT: ¢d tit ca hinh anh CT va PET gitp khac
phuc dugc cac nhuge diém CT mé phong; phat hién tén thuong & muc phan tir, do chinh xéac
cao, c6 kha ning xac dinh mat do té bao ung thu ciing nhu ving khdi u thiéu oxy (la ving khang
Vvéi tia xa) gilp phan bé lidu xa tot hon (chi dinh xa bd sung liéu cho ving khéi u thiéu oxy).
Ngoai ra PET/CT mé phong con gip phan biét chinh xéc té chie 1anh (vi du nhu vang xep phoi
va khoi u) tir d6 tranh tia xa qua mirc vao to chac lanh, thé tich dich sinh hoc (BTV) xac dinh
nhod PET/CT gidp giam thé tich xa tri, giam bién ching. K¥ thuat PET/CT mé phong da duoc
tién hanh & mot sé nuéc phat trién: My, Puc, Y, Ue...

=
Trén CT: Khong phén bi¢t dwgc ~ Trén PET/CT: dé dang xac dinh U
u va to chirc phoi xep va phoi xep

Gid tri cua hinh anh PET/CT trong mo phong ldp ké hoach xa tri

- Thang 8/2009 Trung tdm YHHN — Ung buéu BV Bach Mai 14 noi dau tién @ng dung thanh
cong ky thuat PET/CT mé phong cho 1ap ké hoach xa tri gia téc (3D va IMRT: xa tri diéu
bién liéu). Pén nay da co6 hon 1500 bénh nhan ung thu (phdi, ddu mat co, thuc quan, truc
trang...) da dugc md phong 1ap ké hoach xa tri véi hinh anh PET/CT véi hiéu qua diéu tri
cao, an toan, giam rd rét bién chirng, nang cao chit luong cudc séng cho bénh nhan ung thu.

- Ngoai ra, tai Trung tdm YHHN — Ung buéu BV Bach Mai, cling da ung dung thanh cong CT
128 diay dé md phong lap ké hoach xa tri. Hién di c6 6.000 bénh nhan ung thu di duoc st
dung CT 128 diy dé md phong lap ké hoach xa tri ung thu.



Ca lam sang bénh nhdn ung thw thuc qudn dwec mod phong bang PET/CT dé xa tri
IMRT

Bénh nhan nam, 47 tudi. Pugc chan doan 13 ung thu thuc quan 1/3 giira, TINoMo. Bénh
nhan tr chéi phau thuat.

Bénh nhan duoc tién hanh hoa xa tri dong thoi vai ki thuat xa tri diéu bién liéu IMRT, c6
sir dung hinh anh PET/CT dé mé phong 1ap ké hoach xa tri v6i 7 truong chiéu, 54 segments, liéu

Trén CT khong thé phat hién Trén PET: phat hién t6n Dé dang ldp ké hoach xa tri
dge ton thwong. thwong tang hdp thu FDG trén PET/CT.
voi maxSUV = 5,7.

) Sau diéu tri: an udng binh thuong, khdng phat hién con
Khéi u ton thuong trén PET/CT

Hinh anh PET/CT trude va sau diéu tri ciia bénh nhdn ung thw thwe qudan dwoc mé phong ldp ké
hoach xa tri bdng PET/CT tai bénh vién Bach Mai

5.2. Xa phdu (Radiosurgery): Dao gamma (Gamma Knife) va Dao gamma quay(Rotating
Gamma Knife)

Khai niém xa phau 1an dau tién dugc dua ra boi GS Lars Leksell, cha dé cia Dao Gamma
cb dién.

Nguyén 1y cta xa phdu bang dao gamma quay: Cac chum tia birc xa rat manh cia %0co
dugc hoi tu va khu trt mdt cach chinh xac vao vung khdi u hodc vung nao bénh ly. Cac chum tia



blrc xa nay vira hoi tu vira dugc quay trén cac quy dao khac nhau, vi vy khdi u va ving tén
thuong s€ dugc nhan lidu birc xa cao nhét, nhung céc td chtrc ndo lanh xung quanh khdi u chi bi
nhan mét lidu buc xa thép.

Hé thng xa phiu dao Gamma quay st dung 30 ngudn phéng xa ®Co quay quanh dau
bénh nhan c6 tong hoat dd phéng xa 1a 6.000Ci hoi tu chinh xac tai diém tén thwong véi do léch
vi tri <0,1mm. Tac dong bic xa bé gy cu tric AND gay chét té bao, lam phong té bao noi mo
dan dén tic mach hay xo hoa té chirc. Trong khi d6 dao gamma c6 dién sir dung 201 ngudn ®°Co
c¢b dinh, nén xa phau biang dao gamma quay 1a phwong phép an toan hon, giam duoc tbi da liéu
t6i to chuc ndo 1anh xung quanh va c6 thé chi dinh cho nhitng bénh nhan cao tudi hoic tré tudi
hon. Dao gamma quay dic biét wu viét hon dao gamma c6 dién ddi véi nhitng khéi u ¢ vi tri sau
va nguy hiém nhu u than néo

Xa phau dao gamma quay la mét trong nhimg phwong phap diéu tri hiéu qua u ndo va
mét s6 bénh 1y so ndo

Cai thién nhanh triéu chuang 1am sang va kiém soét tt ton thuong

C6 thé tién hanh diéu tri cho nhitng bénh nhan c6 nhiéu khéi u cting maét Iic hoic thyc
hién xa phau lan 2, 1an 3 cho bénh nhan ma it anh huong téi chi sé toan trang ngudi bénh.

Thoi gian xa phau ngén, thoi gian ndam vién ngan, hiéu qua kinh té cao, thao tac ky thuat
lap trinh trén hé théng phan mém may tinh chuyén biét dam bao d6 chinh xac cao, dic biét c6 hé
théng kiém tra truéc khi xa phau nén rat an toan cho nguoi bénh.

Chi dinh ciia xa phdu bang dao gamma quay cho cdc truong hop sau:

- Bénhly - Uactinh
+ Di dang dong - tinh mach nao (AVM) + Tén thuong di can nao
+ U mau thé hang + U than kinh dém: U sao bao, u sao bao
+ Pau day V giam biét hoa, u nguyén bao thin kinh
- Khoi u lanh tinh dém, u than kinh dém it nhanh, u mang
+ Uday VI nao thét, u nguyén tuy bao, u sao bao
+ U mang ndo long... ,
+ U tuyén yén + U so hau, mot so u khac.
+ Céc u day than kinh khac
+ U nguyén bao mach mau

Thang 7/2007, 1an dau tién tai Viét Nam, hé thong xa phau Dao Gamma quay (Rotating
gamma knife) duoc 1ap dit tai trung tim Y hoc hat nhan va Ung budu, bénh vién Bach Mai va
cho dén nay da diéu cho 6000 bénh nhan u ndo va mét s6 bénh Iy so néo.

Két qua diéu trj cho thiy: Py 1a phuong phap diéu tri an toan, hiéu qua, it bién chung,
thoi gian nam vién ngén, thich hop cho cac bénh nhan nho tudi, 1on tudi, tai phat sau phau thuat,
cac khdi u & vi tri khd hoic khong thé phiu thuat duge (than nio,...), ning cao dwoc chét luong
cudc sdng, it tac dung phu.




Trude diéu tri: u ¢6 kich thude: Sau diéu tri 12 thang: U tan hét
1,2x2.2cm

Ca ldm sang - u than kinh dém than ndo dwoc xa phiu bang dao gamma quay

Bénh nhan: Nhit Thi N. Q., 14 t, vao vién vi dau dau, sup mi mdt, lac trong. MRI 5o ndo:
U cdu ndo (anaplastic astrocytoma) kich thiede 2,2x1,2cm. Bénh nhdn dwoe chi dinh xa phéu
bang dao gamma quay véi liéu 14Gy. Sau 12 thang khoi u tan hét, dau dau giam, bénh nhdn hét
Sup mi.

5.3. Cdy hat phong xa diéu tri ung thw tuyén tién li¢t (Permanent radioactive seeds implant)

Céy hat phong xa diéu trj ung thu 1a phuong phap xa tri st dung cac hat phong xa %I
kich thudc nho 4,5x0,8 mm, phat tia gamma ning luong 35keV, ciy vao trong to chirc khéi u, co
tac dung tiéu diét té bao ung thu tai chd ma khong hodc anh hudng rét it téi mé lanh xung quanh.
Birc xa gamma mém chi gdy nén hiéu qua sinh hoc trong pham vi vai mm ciia cac mé bénh xung
quanh va khong gay ton thuong cac mé lanh. Uu diém ndi bat ciia k¥ thuat nay 1a tao ra liéu hap
thu kha cao cho mé bénh (HDR) ma khong chiéu xa cho mé lanh. Cac dong vi phéng xa
(DVPX) c¢6 thoi gian ban rd khong qua ngin va khong qua dai (60 ngay déi voi 1251) nén c6 thé
dé lai cac hat phong xa ma khong can 13y ra sau khi cdy hat phong xa vao. Cac do dac chi tiét
cho thay thoi gian chiéu xa tai m6 bénh kéo dai khoang 6 thang vira di cho hiéu qua diéu tri.

Cac hat 1251 duoc céy truc tiép vao khdi u trong tuyén tién ligt, tac dung tiéu diét khdi u
ma khong anh huong dén céc co quan lanh xung quanh nhu bang quang, truc trang, giam bién
chirng cho bénh nhéan, gitr dugc chirc ndng sinh ly.

Tai Viét Nam, k¥ thuat cdy hat phong xa 1an dau tién duoc trién khai thanh cong tai
Trung tdm Y hoc hat nhan va Ung budu bénh vién Bach Mai. ba diéu tri duoc cho 8 bénh nhan
ung thu tuyén tién liét v6i hiéu qua cao, kha nang kiém so4t bénh tdt, an toan, rat it hodc khong
xuat hién cac bién chimg cua

Ca lim sang bénh nhan ung thw tuyén tién li¢t dwoc diéu tri bang ky thudt cdy hat
phong xa voi 125] tai Bénh vién Bach Mai

Bénh nhan Tran T. H., nam, 64 tudi

Bénh nhén c6 khéi u tuyén tién liét, dugc lam siéu am, chup MRI tiéu khung phat hién c6
khéi u tuyén tién liét, tuyén to khoang 25g. Khdi u tuyén tién liét chua xam l4n tai tinh.

Bénh nhan duoc sinh thiét qua dudng tryc trang.

Két qua chan doan mé bénh hoc 13: Ung thu biéu mé tuyén, diém Gleason 6.

Bénh nhan dugc hoi chin va ¢ chi dinh diéu tri bing phuong phap ciy hat phong xa 2l
téng lidu *®I: 145Gy.

Hinh anh khoi u tuyén tién liét liét ranh giGi ré, bat thuéc manh trén phim chup MRI



Hinh dn,h hat phong xa 2y saukhi  Hinh anh hat pﬁo’ng xa I duoc kiém tra
cay trén phim chup XQ sau khi cay trén phim chup MRI
Sau 1 thang diéu tri

Bénh nhan sinh hoat binh thuong, tiéu tién tot, chuc nang sinh duc tdt, xét nghi¢m PSA:
3,4ng/ml (trong gidi han binh thuong).
Sau 7 thing diéu tri
+ Bénh nhan c6 thé trang tot, di tiéu binh thuong, chic ning sinh duc khong giam so voi
trude diéu tri, khong di ngoai ra mau, moi sinh hoat tré vé binh thudng. Chat luong cudc
song tot.
+ Nong do PSA toan phan tiép tuc giam xudng con 0,91ng/ml, PSA tu do 0,15ng/ml, déu &
trong gidi han binh thuong.

Hinh anh chup MRI sau 7 thang diéu tri: Khong thdy khéi bt thwong trén hinh anh MRI tiéu

khung

Hién nay sau 4 ndm, bénh nhan van sinh hoat 1am viéc binh thuong, chét lugng cudc séng tdt.

5.4. Xa tri trong chon loc (SIRT: selective internal radiation therapy) bang hat vi cau phéng
xa Y diéu tri ung thuw gan nguyén phat (HCC: Hepatocellular carcinoma) va ung thuw di cin
vao gan

Ung thur gan nguyén phat hay ung thu biéu mo té bao gan 1a khéi u xuét phat tir t& bao
nhu md gan. Tai Viét Nam ung thu gan dtng thi 2 vé ti 16 mac va thi nhat vé ti 18 tir vong. Cac
khéi u trong gan duoc nudi dudng boi cac nhanh dong mach gan (90%) va tinh mach ctra (10%).
Phuong phap xa tri trong chon loc bang hat vi cau phong xa %Y trong ung thu gan va ung thu di
can gan la phuong phép can thiép qua dudng dong mach gan nham dua cac hat vi ciu phong xa
Oy (c6 kich thudc 20-40 micromet) vao dong mach nudi khdi u. Céc hat vi cau nay sé di vao céac
nhanh dong mach nho khip trong khéi u gy tic mach. Khdi u s& bi tiéu diét theo hai co ché:
giam nudi dudng u va birc xa beta ning lugng 0,93MeV duogc phat ra tir dong vi phong xa 0y
gin trén cac hat vi cau sé& tidu diét cac t& bao ung thu va lam giam thé tich hodc tiéu hoan toan

khéi u gan ma rét it anh huéng dén t6 chic lanh xung quanh.



Phuong phép xa tri trong chon loc bang hat vi cau phong xa 0y 1a k¥ thuat cao da dugc
ap dung tai mot sb nude phat trién trong thoi gian gan ddy, mang lai hiéu qua trong diéu tri ung
thu gan, ung thu di cin vao gan, ung thu dudng mat trong gan, cac khéi u noi tiét.

Tai Viét Nam tor nam 2013, k¥ thuat SIRT dugc trién khai tai hai bénh vién: Trung tam Y hoc
hat nhan va Ung buéu Bénh vién Bach Mai va bénh vién 108.

bén nay, tai bénh vién Bach Mai da diéu tri cho 90 bénh nhéan ung thu gan nguyén phat
(HCC: Hepatocellular carcinoma) va ung thu di can vao gan béng k¥ thuat xa tri trong chon loc
(SIRT: Selective internal radiation therapy) véi hat vi ciu phong xa Y. Két qua diéu tri cho
thiy day 1a phuong phap diéu tri an toan, hiéu qua cho cac trudng hop ung thu gan nguyén phat
hoac di can vao gan, rat thich hop chac truong hop that bai véi nat mach, tai phat sau md hodc

khong thé phiu thuat duoc, nang cao chat luong séng cho ngudi bénh.

Ca lam sang: bénh nhin ung thw gan nguyén phdt dwoc diéu tri bang ky thudt xa tri
trong chon loc voi Oy tai bénh vién Bach Mai
Bénh nhan Nguyén Vin C., nam, 68 tudi. Chan doan: Ung thu gan nguyén phat, giai
doan B/ Viém gan B. Xa tri trong chon loc bang hat vi cau phong xa 0y lidu 1,13GBq.
TRUOC PIEU TRI SAU PIEU TRI *Y 6 THANG

U gan: 62x58mm, tang sinh mach U gan: 30x20mm, khong tang sinh
Gia tri AFP: 29,36ng/ml i mach. Gid‘tr,i AFP: 3,{ ng/ml
Hinh anh CT 6 bung trudc va sau dieu tri nit mach bang hat vi cau phong xq

Ca lam sang: bénh nhin ung thw dai truc trang di can vao gan dwoc diéu tri bang ky
thudt xa tri trong chon loc voi Y va héa chat tai bénh vién Bach Mai

Bénh nhan: Nguyén Pinh Tr. Nam, 49 tudi.Chan doan: Ung thu dai trang di can gan, giai
doan IV. Xa tri trong chon loc bang vi cau phong xa Y liéu 2.05GBq + FOLFOX4.
TRUGC PIEU TRI SAU PIEU TRI Y+FOLFOX4 6 THANG

3 ee:

Ugan: 7,0x8,6cm, tang sinh mach U gan 3,0x3,5¢cm, giam tang sinh mach.
Gia tri CEA: 1.000ng/ml . ‘ Gid tri CEA: 40ng/ml
Hinh dnh CT gan truée va sau diéu tri bang hat vi cau phéng xa *°Y

5.5. Diéu tri ung thw va mét sé bénh ly khac bang cdc dong vi phong xa va mét sé duwgc chit
phéng xa (thudc phong xa)



Diéu trj ung thu biéu mé tuyén giap thé biét hoa, bénh budu tuyén giap lan toa nhiém doc
bang i6t phong xa B pidu tri ung thu di cin xuwong, bénh da hong ciu nguyén phat bang p_ .
+ Di c6 hon 3.600 bénh nhian Ung thu tuyén giap thé biét hod va hon 2.500 bénh nhan bénh
budu tuyén giap lan toa nhidm doc (Basedow) duoc diéu tri thanh cong bang B pa co
hang nghin bénh nhan da duoc chira khoi bang cac dong vi phong xa ni trén.
+ Hon 1.000 bénh nhan ung thu di can xuong da duoc didu tri giam dau bang 2P véi hidu
qua giam dau cao, an toan, kinh té, nang cao chit luvong cudc séng cho bénh nhan ung thu.
5.6. Xa tri dinh vi than (Stereotactic Ablative Radiotherapy (SABR) or Stereotactic Body
Radiation Therapy (SBRT)

La phuong phap xa tri hién dai phan liéu 16n véi d6 chinh xac cao va thiét bi cé dinh than
chuan. Liéu btc xa tai khéi u rat cao (BED > 100Gy) s& hay hoai khdi u nhu mét cudc phau
thuat. Xa tri dinh vi than trong bénh ung thu dugc ap dung khi khéi u cé kich thudc nho, con khu
tra nhu ung thu phdi, gan... (kich thudc u dudi 5cm), chua co di can hach ma bénh nhéan co6
chdng chi dinh phau thuat, tudi cao, hodc bénh nhan tir chéi phau thuat. Cac nghién ctu cho
thiy, SABR la phuong phap khong xam nhap, an toan, ¢ hiéu qua diéu tri cao twong dwong véi
phiu thuat giai doan sém. Ngoai ra, SABR con diéu tri hiéu qua cho céc truong hop di can gan,
phdi don doc. Liéu buc xa thuong dung 1a 45-60Gy, chia lam 3-4 fractions.

5.7. Xa tri trong mé (IntraOperative RadioTherapy: IORT)

K thuat xa tri trong phiu thuat hay trong mé (Intraoperative Radiation Therapy: IORT)
con duoc goi 1a xa tri trong md trng dich (Targeted Intraoperative Radiation Therapy:
TARGIT) thyc chat 13 mot loai xa tri &p sat véi cac tia X ning luong thap va kha ning xuyén sau
vao md kém nén chi co tac dung tai chd khong anh huéng hodc anh huéng rat it téi mo lanh
xung quanh. D6 chinh 1a co sé khoa hoc cua k¥ thuat IORT.

IORT 1a k¥ thuat khong xam 14n, dé chiju dung hon so véi céac loai hinh xa tri khéc, ap
dung cho timg ca thé va lam ting do chinh xéc tring dich. Giam thoi gian hoic khong can phai
xa chiéu ngoai bd trg sau md, giam tac dung ngoai ¥ 1én co quan lanh, tiét kiém chi phi cho
nguoi bénh, giam ty 18 tai phat tai chd, dam bao tinh tham my. Tang kha ning xa tri thich hop
cho tung bénh nhan.

IORT duge sir dung & My tir nam 1999, dén nay >80 co s& trén khap cac chau luc ung
dung ky thut nay. Da c6 trén 100 bai bao vé 1am sang v6i hang ngan bénh nhan dugc cong bd
vé két qua diéu tri cling nhu loi ich mang lai. C6 thé ap dung IORT cho nhiéu loai ung thu nhu:
Ung thu: Vu, Tryc trang, Tir cung, Phéi, Bang quang, Di can xuong, cot séng, ung thu phan
mém, u lympho ac tinh. ..

5.8. Xa tri ap sat (Brachytherapy)

Xa trj 4p sat 1a phuong phap dit ngudn ddng vi phong xa ap sat vi tri can diéu tri. Xa tri
ap sat giup nang lidu birc xa cao hon & mot sd vi tri trong co thé, thoi gian xa tri ap sat thuong
ngén hon so v&i xa tri chiéu ngoai. Xa tri ap sat 1a phuong phép xa tri rat khu tra, liéu xa duoc
dwa toi ving chiéu xa bang mot hodc nhiéu ngudn kin.

Uu diém:



+ Giam liéu chiéu xa vao vung xung quanh khéi u, tang lidu xa tri tai khéi u va co thé kiém
soat liéu xa tai cac cAu triic xung quanh khdi u.
+ Thoi gian diéu tri ngan nén s& ngin ngira qua trinh tai nhan 1én cia té bao ung thu.
Nhuwoc diém

Liéu xa trj trong mot 1an diéu tri cao nén néu c6 bt ky mot sai s6t nao trong qué trinh
diéu tri déu c6 thé din dén nhitng nguy hiém cho cac mé lanh. Do d6 viéc xac dinh chinh xac
liéu xa tri, co quan can xa tri 12 mot viéc vo cung quan trong.

5.9. Diéu tri phéng xa thu thé peptid (Peptide Receptor Radionuclide Therapy — PRRT)

Diéu tri phong xa thu thé peptid (Peptide Receptor Radionuclide Therapy — PRRT) 1a k¥
thuat sir dung dong vi phong xa gan véi peptid, phirc hop nay thong qua thu thé peptid trén bé
mit té bao u di vao trong té bao khdi u va tiéu diét t& bao. Phuong phap nay chi dinh cho cac
khéi u ndi tiét khong con kha ning phiu thuat, c6 hinh anh chup thé hién ting biéu hién thu thé
somatostatin (SSTR). Thudc phong xa 1a "'In-octreotide, *°Y-DOTA, *°Y-DOTATOC, '""Lu-
DOTATE,... da dugc nghién citru va ting dung trong diéu tri phong xa thy thé peptid trén thé gidi,
mang lai hi¢u qua cao.

5.10. Céc dwgc chit phéng xa phit tia alpha trong diéu tri (targeted alpha therapy — TAT)

Bén canh cac ddng vi phong xa phat tia beta duoc sir dung rong réi trong diéu tri y hoc
hat nhan nhu B (diéu tri basedow, ung thu tuyén giap thé biét hoa, cac khdi u noi tiét...), 32p
(diéu tri bénh da hdng ciu nguyén phat, didu tri giam dau do ung thu di cin xuong...), *°Y-
octreotide (didu tri u thin kinh noi tiét), **Y-ibritumomab (didu tri u lympho 4c tinh khéng
Hodgkin), cac ddng vi phong xa phat tia alpha ching minh dwgc hiéu qua cao va ddy trién vong
trong diéu tri bénh nhu: **’Ra (diéu tri ung thu di can xuong), "TLu- octreotide (diéu tri u
nguyén bao than kinh), 2BBi-cDTPA (diéu tri u héc td)... Tia alpha voi vu diém c6 mirc ning
luong cao, quing chay ngan trong mé (50-100pum), 1am t6n thuong DNA té bao, tiéu diét té bao
u va khong anh hudng dén cac té bao lanh xung quanh. Hudng phat trién day htra hen trong
tuong lai 1a su két hop giita cac dong vi phong xa phat tia alpha voi cac nanobodies gitp ting
hiéu qua diéu trj cac khdi u dac hiéu hon.

5.11. Xaq tri proton (Proton beam radiotherapy - PBRT)

Bénh nhan dau tién dugc xa tri proton tor ndm 1955. Nam 1988 Cuc Quan ly Duoc phém
va Thyuc phim Hoa Ky (Food and Drug Administration — FDA) da phé duyét xa tri proton cho
bénh nhan ung thu. Cho dén nay, hon 90.000 ngudi trén toan thé giéi da duoc xa trj proton tai

cac trung tAm & chau Au, chau A va Hoa Ky.




May xa tri Proton

Xa tri proton hay xa trj bang hat ning (proton therapy hodc proton beam therapy) 1a k¥
thuat xa tri st dung cac hat nang nhu proton H+, C*, He*, tiéu diét té bao khdi u.

Mot proton 1a mdt hat tich dién duong va 1a mot phﬁn cua mQt nguyén tu, cac don vi co
ban cua tat ca cac nguyén td hoa hoc, chang han nhu hydro hay oxy. Khi & mirc ning luong cao,
proton c6 thé tiéu diét té bao ung thu. Xa tri proton 13 mot phuwong phap rat hiéu qua dé xa tri cac
khéi u. N6 phé cac hiy té bao ung thu bang cach ngin chin khong cho chung phan déi va ting
trudng, cling giébng nhu xa trj truyén thdng sir dung ning luong tia X...

Su khac biét giira hai phwong phap diéu tri 13 xa trj proton c6 kha ning hudng chum tia
btic xa rat chinh xac vao khéi u va chiéu truc tiép vao trong khéi u d6, rdi dirng lai ngay tai khdi
u. Trong khi do, xa trj truyén thong (xa tri gia tdc....) thi chum tia buc xa sau khi di qua khdi u
thi van tiép tuc di xuyén qua cac mo lanh ¢ dang sau khdi u, pha huy nhimng té bao lanh nay.
Diéu nay la do tia X 1a song dién tir, khong c6 khdi lugng, ciing khong c6 dién tich, nén co thé
tham nhap va di xuyén qua mo. Trong khi d6, proton c6 mdt khdi luong (méc du cuc nho) va co
dién tich, nén c6 thé tap trung birc xa & do sau chinh xac tai ngay khdi u. Vi vay xa tri proton cho
phép bénh nhan nhan liéu birc xa rat cao tai khdi u, nén hiéu qua diéu tri cao hon, nhung dong
thoi lai giam t6n thuong tdi da cho cac md lanh xung quanh khdi u.
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So sanh tinh wwu viét ciia xa tri proton so véi xa tri truyén thong

PROTONS X-RAYS/IMRT

Hinh trén cho thdy: Xa tri proton gitip tap trung chum Hinh trén cho thdy cdc viing ciia ndo khi tiép

tia birc xa cao nhat va chinh xdc vao khéi u, nhu"ng xuc voi bure xa khi xa tri. Hinh bén tradi cho
gidm thap toi da liéu birc xa truée khi dén khoi u va thay diéu tri proton thi liéu birc xa chi tap
giam ngay va dung lai sau khi di qua khoi u. trung chinh vao khéi u (tumor), trong khi xa tri

truyén thong (xa tri gia toc-...) thi truong chiéu
lan t6a ra ca nhu mé néo, mdt, mii va thin
ndo (hinh bén phai)



So sanh lgi ich ciia xa tri proton véi xa tri truyén thong (LINAC...):
- Chiéu birc xa vao khéi u va cac té bao ung thu véi do chinh x4c cao
- Giam nguy co pha huy tdi cac t6 chirc lanh

- {t c6 nhiing tac dung phy, ca trude mét va lau dai.

- Cai thién chét luong cudc séng trong va sau khi diéu tri

- Giam kha nang tai phat sau xa tri

- Cb thé chi dinh xa tri proton vdi cac khdi u tai phat sau xa tri

- Thich hop va c6 hiéu qua ddi v6i bénh nhan ung thu 1 ngudi 16n va tré em

X-Rays Proton beams

X-Rays Proton
@% 6@$ peams

X-rays go through the nidus. Proton beams stop at the nidus.

|
[ ’m L

Xa tri proton cho ung thu mdt & tré em Xa tri proton cho bénh nhan ung thu thuc quan co
hiéu qua diéu tri cao va an toan, it bién chung hon
S0 VOi xa tri truyén thong

Tém lai: Uu diém cua xa tri béng hat nang 1a (1) tap trung lidu bure xa tai khéi u rat cao,
(2) do chinh x4c cao, (3) liéu birc xa dbi v6i cac co quan lanh rat thap (hinh 1), (4) c6 thé thuc
hién duoc dé diéu trj cac khdi u sdu, cac khdi u duoc bao boc béi cac co quan lanh rat nhay cam
v6i birc xa xung quanh nhu u ndo, ung thu xoang sang, u trung that, ung thu phdi, ung thu gan,
ung thu tuyén tién liét... Diéu tri ung thu bang ion ning dang md ra budc tién méi trong xa tri
ung thu. Kha ning tiéu diét té bao ung thu manh hon 2, 3 1an so voi phuong phép xa tri thong
thudng nén uu thé dic biét véi cac khdi u khang birc xa.

Nhwoe diém: 12 hé thong xa tri hién dai dit tién, dic biét 12 gia thanh bio tri, bao
dudng hang nim rit cao...

5.12. Xq tri bang hat neutron (Neutron beam therapy - NBT)

Xa tri bﬁng hat neutron 1a k¥ thudt xa tri c6 uu thé hon xa tri thong thuong 1a (1) gidam
yéu td ting cuong oxy, (2) giam hodc mat kha ning sira chira cta té bao sau khi bi ton thuong,
(3) it bién d6i do nhay trong chu ky phan bao cua té bao. Hat neutron duoc sinh ra tir may gia toc
hat (particle accelerator). Neutron dugc sir dung chu yéu dé diéu tri ung thu tuyén nudc bot,
sarcoma mo mém, ung thu phéi, tuy, dai trang, than va ung thu tuyén tién liét.

5.13. Xa tri kich hoat bing neutron (Boron neutron capture therapy — BNCT)

La phuong phap xa tri duoc st dung cha yéu diéu trj cac khdi u ndo. Bénh nhén trude khi

diéu tri duoc tiém (ubng) thude chira boron (1OB). 198 §& duoc cac té bao khdi u bat gitr. Bénh

nhén s& dugc chiéu xa béng hat neutron. Céc hat neutron nhiét gdy phan ra hat nhan 198 thanh



hai hat niang luong cao 1a helium va lithium) tiéu diét t& bao u ma khong gay anh huong dén nhu
mo lanh xung quanh.
98 + ny> [MB]* > o+ 'Li + 2,31 MeV

Bén canh d6, ghi hinh PET (**F-BPA-PET) c6 thé giup danh gia su tip trung boron trong
khéi u true khi diéu tri
5.14. Y hoc phong xa nano (Radionanomedicine)

Day 1a mot hudng di rat mai trén thé gisi hién nay, sir dung cac thude ¢6 kich thude nano
(1-100nm) dugc danh diu phong xa g dung trong chin dodn, theo ddi, diéu tri, phong bénh. So
v6i cac thude trong lwong phéan tir thip truyén thong, cac thuéc nano danh dau phéng xa nay
mang nhiéu vu diém vé duoc dong hoc, vuot dugc cac hang rao sinh hoc va co thé tap trung tai
mo dich cho chét luong ghi hinh chan doan ciing nhu hiéu qua diéu tri cao. Dy 1a mot hudng di
rat hira hen trong chan doan va diéu tri nhiéu bénh 1y dic biét 1a cac ung thu. Hién nay, nhiéu
nghién ctru van dang dugc tién hanh voi dé phat trién k¥ thuat cling nhu chimg minh hiéu qua va

tinh an toan cua liéu phap nay.

KET LUAN

Ngay nay viéc chian doan va diéu tri bénh dic biét véi ung thu yéu cau sy két hop cua
nhiéu chuyén khoa nhu: chan doan hinh anh, y hoc hat nhan, giai phau bénh, sinh hoa, mién
dich, phau thuat, xa tri, ndi khoa, ... dé dat duoc két qua tot nhat cho nguoi bénh. Trong tuong
lai cac k¥ thuat ing dung cong nghé buc xa tién tién nhu PET/MRI, diéu tri mién dich phong xa,
xa tri sir dung proton va ion ning, xa tri kich hoat neutron, sir dung cac duoc chat phéng xa maéi
trong chan doan va dic biét trong diéu tri... s& som dugc nghién ctru 4p dung tai nudc ta.
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