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TOM TAT

M@ dau: Ton du khdi u la nhitng t& bao ung thu
con sot lai trong cd thé sau dleu tri, la nguyen nhan
hang dau dan dén tai phat va di can. Hién nay viéc
danh gla hiéu qua diéu tri dua trén cac chi dau sinh
hoa va cac ky thuat hinh anh hoc gap mot ] han ché
do d6 nhay va do d3c hiéu chua cao. Vi vay, V|ec phat
trién thém céc chi thi sinh hoc mdi c6 do chinh xac cao
de két hgp VO'I cac perdng phap truyen thong la rat
can thiét, g|up cac bac si phat hién ton du khéi u va
tién Ierng tai phat cho bénh nhan. Muc tiéu: Chung
toi st dung, ki thuat giai trinh tu gen thé hé mdi véi do
phu sau dé xay dLrng mot quy trinh ca thé héa cho
tirng bénh nhan, nham xac dinh sy hién dién cia DNA
ngoai bao phéng thich tir khGi u (ctDNA) trong mau
sinh thiét Iéng vGi dé nhay va do dac hiéu cao.
Phuaong phap: 64 bénh nhan ung thu vu dai truc
trang, da day va gan chua qua diéu tri, co chi dinh
phau thuat triét can dugc tuyen chon va thu nhan 10
ml mau ngoai bién tai 2 thdi diém truéc mé va 1 thang
sau m&. DNA bd gen tach t mau mo u dudc giai trinh
tu trén 95 gen muc tiéu de phét hién cac dot bién sinh
dudng. 5 dot bién tiéu biéu dic tru‘ng nhéat cho timg
bénh nhéan du’(jc thiét ké m0| vg gidi trinh tu trén DNA
ngoai bao tach chiét tir cdc mau sinh thiét l16ng. Két
qua: Do nhay phat hién ctDNA trén mau sinh thiét
Iong tru6c mo G ung thu dai truc trang, da day, gan
va ung thu vi thé tam am la 100%, ung thu vi cac
thé khac dat dd nhay tir 17-62%. D6 dic hiéu cla quy
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trinh 13 100%. Cac dot bién ca thé hda cd kha nang
phan tang dugc 2 nhom bénh nhan sau mé: nhém
CtDNA(+), con ton duv khéi u la nhém co nguy cd cao,
va nhom ctDNA(-) co nguy cg thap Két luan: Quy
trinh sinh thiét long ca the hda nham phat h|en ton du
khoi u cho do nhay va do dac hiéu cao, va co kha
nang phat hlen ton du khéi u sau phau thuat trlet can.
Quy trinh nay cé trién vong 16n de 4p dung vao 1am
sang theo doi hiéu qua diéu tri va phat hién tai phat
sém trong tuang lai.

Tur khoa: ton du khéi u, DNA ngoai bao, sinh thiét
ldng, dot bién sinh duGng, ky thuat giai trinh tu gen
thé hé mdi (NGS).

SUMMARY

DEVELOPMENT OF A PERSONALIZED LIQUID
BIOPSY ASSAY TO DETECT MINIMAL

RESIDUAL DISEASE IN MULTI-CANCER

Background: Minimal residual disease (MRD)
refers to a small number of cancer cells that remain in
the body after curative-intent treatment. It is a major
cause of relapse and metastasis in cancer. Current
tumor biomakers and imaging methods have
limitations in the sensitivity and specificity to monitor
MRD and predict treatment response. It is therefore
necessary to develop a new molecular marker to use
in combination with the conventional measures.
Objective: Develop a personalized, tumor-informed
assay to detect circulating tumor DNA (ctDNA) in liquid
biopsy with high sensitivity and specificity using ultra-
deep next-generation sequencing (NGS). Method: 64
patients diagnosed with stage II-III breast, colorectal,
gastric cancer or resectable liver cancer, undergoing
curative-intent surgery were recruited in the study.
Genomic DNA was extracted from tumor tissue and
sequenced to detect all tumor-derived somatic
mutations in 95 targeted genes. A set of top 5 patient-
specific mutations was then bioinformatically selected
for multiplex PCR primer design. Plasma-derived cell-
free DNA (cfDNA) samples collected before and 30-day
after surgery were assayed using the 5-plex PCR,
followed by ultra-deep NGS to detect the presence of
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ctDNA. All the mutations detected in ctDNA of cancer
patients were confirmed true-positive by their absence
in plasma samples of healthy controls. Results: The
sensitivity to detect ctDNA in the plasma before
surgery was 100% for colorectal, gastric, liver cancer
and triple-negative breast cancer; 17-62% for other
subtypes of breast cancer. The specificity was 100%.
By tracking the positive mutations, we could stratify
patients with postoperative ctDNA negative and those
with postoperative ctDNA positive, the latter of which
may have high risk of relapse. Conclusion: This is the
first personalized, tumor-informed assay to detect
ctDNA with high sensitivity and specificity for cancer
patients at an affordable cost in Vietnam. The assay is
currently investigated to detect relapse early and
monitor other treatment response.

Keywords: Minimal residual disease, circulating
tumor DNA, somatic mutations, liquid biopsy, next-
generation sequencing (NGS).

I. DAT VAN BE

Ung thu giai doan II-III thufdng dugc diéu tri
triét can bang phau thudt va cé thé két hgp véi
hoa xa tri bd trg. O' nhiéu tru‘dng hgp sau khi
diéu tri, cac t€ bao ung thu van con sét lai 6 mic
do vi the hay con dugc goi la c6 ton du khoi u
(MRD Minimal Residual Disease). Ton du nay la
nguyén nhan hang dau dan tai tai phat va di can.
Chinh vi vy, viéc theo d&i dap Ung diéu tri dé
tién lugng tai phat, phat hién tai phat sém cé y
nghia to I6n gilp bac si theo ddi sat sao, kip thdi
can thiép, cai thién thdi gian s6ng con va chat
lugng cudc song cho BN UT.

Hién nay, cac BN sau phau thudt dugc theo
ddi bang cac xét nghiém chi dau sinh hod, chan
doan hinh anh hoc nhu siéu am, ndi soi, chup X-
guang va cac triéu chrng Iam sang néu co. Viéc
danh gia hiéu qua diéu tri dua trén chi dau sinh
hoa va cac ky thuat hinh anh hoc noi trén dang
gap mot sO han ché. Viéc ch| dau sinh héa c6 do
ddc hiéu khéng cao, kém dn dinh dan dén hién
tuong duong tinh gia, gay lo 1dng cho BN. Mdt
khac, cac chi dau sinh hoa ciing thi€u doé nhay
can thiét dé phat hién cac khéi u vi md, vi du
nhu d6 nhay cua chi thi CEA cho UT da day chi
dat 30.8% — 34.3%, CA19-9 dat 30.8% — 57.1%
[1]; dGi v&i UT gan thi AFP cho d6 nhay 56.7%,
trong khi chi thi mdéi DCP (Des-gamma
carboxyprothrombin) cling chi cho d0 nhay
51,7% [2]. Ngoai ra, do nhay clia phuong phap
hinh anh hoc nhu ndi soi va chup X quang khong
du cao dé phat hién dugc lugng té bao khdi u rat
nhd con sét lai. PO nhay thap nay dan dén hién
tugng am tinh gla khi theo doi, gay cham tré
trong diéu tri va giam cc hoi song con cho BN.
Chinh vi vay, viéc tim thém cac chi thi sinh hoc
mdi cd dd nhay va do ddc hiéu cao dé két hop

vGi cac phuong phap truyén thong la rat can
thiét hién nay.

Viéc str dung sinh thiét 16ng dé theo ddi ton
du khéi u tUr 1du da dugc (ng dung rong rai
trong cac loai ung thu huyét hoc do cac té bao
ung thu lvu théng nhiéu trong mau. Viéc (ng
dung theo doi ton du cho cac khéi u dac gap khd
khan hon rat nhiéu do cac té bao ung thu tur cac
khGi u dac dudgc phéng thich vao mau rat it.
Thay vao dd, cac DNA ngoai bao (cfDNA: cell-
free DNA) trong mau ngoai bién ndi 1én nhu mét
chi thi méi day tiém nang. cfDNA la nhitng DNA
dugc phodng thich tr t€ bao vao dong mau, co
kich thudc trung binh khodang 170 bp. DNA ngoai
bao mang dot bién ung thu (ctDNA: circulating
tumor DNA) la loai cfDNA dugc phong thich tir té€
bao ung thu. Cac ctDNA thudng dudc phan biét
vGi cac cfDNA tUr t€ bao binh thudng dua trén
cac dot bién sinh duBng (somatic mutation).
Ham lugng ctDNA trén tdng s6 cfDNA trong BN
UT rét bién dong, co thé xudng thdp dén 0,01%
(nghia la c& moi 10.000 phan tr cfDNA trong
mau, chi ¢ 1 phan tir ctDNA dudc phdng thich
tUr t€ bao ung thu). Ti Ié nay cling dudc goi la
tan sudt dot bién (VAF: variant allelle fraction).

Cac bdng chiing khoa hoc gan day cho thdy
theo ddi ton du khdi u bang ctDNA trong sinh
thiét 1dng cho hiéu qua vugt bac & cac khéi u
dac. Nhitng BN duadng tinh v&i ctDNA sau diéu
tri, dong nghia vGi con ton du khdi u, cd kha
nang tai phat cao han nhiéu lan so vdi nhirng BN
am tinh véi ctDNA [3-8]. Bén canh gia tri tién
lugng, theo d&i ton du bang ctDNA cho phép
phat hién tai phat s6m hon so véi cac chi dau
sinh héa hay hinh anh hoc thong thudng. Cac
nghién clu cho thdy khoang thdi gian phat hién
sém haon trung binh la 6 thang doi véi UT da day
[3], 8,7 thang dGi v&i UT dai truc trang [4], 9,5
thang dGi v&i UT vu [5,7]. Viéc phat hién s6m nay
cd y nghia to 16n dé cai thién su séng con cho
bénh nhan. Hién nay trén thé gidi, xét nghiém
CtDNA dé phat hién ton du khéi u chi cd & 1 s6
nudc phat trién nhu Hoa Ky vdi chi phi kha cao,
khong c6 kha nang (ng dung tai cac qubc gia
dang phat trién nhu Viét Nam. Vi vdy, ching toi
thuc hién nghién cltu nay nham xay dung mot
quy trinh ca thé hda sinh thiét 16ng cd dd chinh
xac cao dé phat hién ton du khdi u, dong thdi véi
mot chi phi hgp ly cho BN UT & Viét Nam.

Il. DOl TUONG VA PHUO'NG PHAP NGHIEN CU'U

Thiét ké nghién ciru: nghién cltu tién clu,
theo d6i doc. Pay la mot phan cla nghién clu
da dugc chap thuan bai hoi dong dao dic trong
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nghién cu y sinh hoc cla dai hoc Y Dudc
TpHCM s6 300/HDDD-DHYD, cua bénh vién dai
hoc Y Dugc TpHCM s6 81/GCN -HDDD va cla
bénh vién Chg Ray TpHCM s6 1183/GCN-HDDD.

Poi tugng nghién ciru: Cac BN UT vua, UT
dai truc trang, UT da day giai doan II, III va UT
biéu md té bao gan (ch&n doan dua tren két qua
giai phau bénh) chua qua diéu tri, co chi dinh
phau thudt triét cdn dudc tuyén chon G bénh
vién Dai hoc Y dudc (UT dai truc trang va da
day), Trung tam Medic Hoa Hao (UT vu) va bénh
vién Chg Ray (UT gan), TP HCM tur 04/2021 dén
12/2021. Nhitng bénh nhan nay dugc thu nhan
10 ml mau ngoai blen tai 2 thai diém trudc mé
va 1 thang sau md, cling v8i mau mod da ¢ dinh
formalin (FFPE: formalin-fixed paraffin-embedded).

Phuong phap nghién ciru:

Tach chiét DNA. Huyet tuagng tur mau mau
ngoai bién dugc tach bdng li tam va dudc su
dung dé€ tach chiét cfDNA bang bd kit MagMax
cell-free DNA kit (ThermoFisher) DNA bd gen
(gDNA) dugc tach chiét tir mau mé va mau bach
cau trong mau bang bd kit QiaAmp DNA FFPE kit
(Qiagen). Quy trinh tach chi€t dugc ti€n hanh
theo hudng dan cuta bo kit.

Xac dinh dot bién sinh dudng trén mo u.
T6i thi€u 8 ng gDNA tach chiét dugc sir dung dé
tao thu vién bang bd kit Ultra II FS library
preparation (New Englands Biolab, Hoa Ky). San
pham PCR tir budc tao thu vién dugc ti€én hanh
lai v8i hdn hgp mau do gén biotin déc hiéu cho
95 gen (IDT, Hoa Ky), sau do s dung hat tur
Dynabeads MyOne Streptavidin T1
(ThermoFisher) dé bat gilr cAc DNA ctia 95 gen.
Cac DNA dugc lam giau dudgc nhan ban lan 2
bang PCR véi 8-14 chu ki. Phan (rng lai st dung
hda chat va hudng dan tir bd kit xGen Lockdown
reagent (IDT, Hoa Ky).

Thu vién dat chudn ndng dd trén 10nM dugc
bién tinh va giai trinh tu’ trén hé thong DNBSEQ-
G400RS (MGI, Trung Qudc) tai do sdu >100X.
K&t qua giai trinh ty dugc ngoai kiém bang
phuong phap gidi trinh tu Sanger trén 10 mau
mO u ngau nhién. Cac dot bién sinh duGng
(somatic) dugc tim thay trong m6 u cla bénh
nhan dugc xép thr tu vu tién theo hai tiéu chi:
dot bién trén cac gen dong vai trd cot 16i trong
hinh thanh khGi u (driver gene) va cac dot bién
co tn sudt VAF cao nhat. 5 dot bién tiéu biéu
nh&t d&c trung cho timng BN dudgc lva chon dé
theo doi trén cfDNA.

Xac dinh su hién dién cua ctDNA trong
sinh thiét long. 5 cap moi dac hiéu cho 5 vi tri
dot bién dugc thiét k& bdi phan mém
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Primer3Plus va téng hop bdi Phu Sa Biochem,
Viét Nam. Cac phan manh cfDNA tai 5 vi tri mang
dot bién dudc khuyéch dai bdng phan ing PCR
cd chira 5 cap moi va enzyme KAPA HIFI DNA
Polymerase (Roche, Hoa Ky). Cac doan gen muc
tiéu ti€p tuc dugc PCR dé€ gdn index va adaptor,
sau do thu vién nay dugc ti€n hanh giai trinh tu
trén hé théng DNBSEQ-G400RS (MGI, Trung
Qudc) véi do sau >10.000X.

Phan tich tin sinh hoc tap trung vao 5 dot bién
dugc tim thdy trén md u tucng Ung cda ting BN.
Mau dudc xem 13 duong tinh vdi ctDNA khi trong
cfDNA phét hién dugc tdi thi€u 1 dét bién trong
tap hgp 5 dot bién khao sat véi VAF > 0.1%.

Ill. KET QUA NGHIEN cU'U

Tu thang 4/2021 dén thang 12/2021, 64 BN
thoa tiéu chi chon bénh va thu du 2 mau mau
trudc va sau_ mé dugc tuyén chon vao nghién
cftu va thu mau theo sg doé thuc hién nghién clru
(Hinh 1). Trong d6 c6 48 BN UT vi, 8 BN UT dai
truc trang, 1 BN UT da day va 7 BN UT gan
(Bang 1). Cac BN UT va dugc phan nhém theo
két qua nhudom hdéa mo mién dich doi véi cac thu
thé hormone (HR) bao gém thu thé estrogen va
progesterone, va thu thé téng trudng biéu bi
HER2. BN thudc nhdm HR+, HER2- dugc ti€p tuc
phan loai vao nhdom cé nguy cg tai phat cao néu
thoa man 1 trong cac tiéu chi sau: 1/nguy cg tlr
vong trong vong 10 ndm = 15% khi dung cong
cu lam sang ePREDICT; 2/kh6i u I6n han 5cm;
3/di cdn = 4 hach.

BN UT vua, UT dai trire trang, UT da day, UT gan
chwa qua ‘didu tri, cé chi dinh phau thuat triét can

Mau L2
(10mL)

> 30 ngay, tredc hda xa

v

‘ 95 gen
B L

Phau thuat

5 dét bién sinh duén
dac trweng cho moéi B

/ GIDNA(+)
‘ >10.000x <

Hinh 1: So db thuc hién nghién cuu
Bang 1: D6 nhay phat hién ctDNA trong mau
sinh thiét Iong trudc mé (n=64)

gDNA tir FFPE va
ach cau trong mau L1

cfDNA t&r mau mau L1
va mau L2

So A . PO
ca Phan loai nhay
UT vu 48
HR+, HERZ- | ¢ Ung thu bi€u m6 | 17%
(nguy cd thap) t
uyen vu thé 6ng
HR+, HER2- | o ™" Samnhdp | 50%
(nguy cd cao) i
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HR+, HER2+ 7 43%
HR-, HER2+ 18 62%

HR-, HER2- 9 100%

UT daitructrang | 8 |Carcinoma tuyén | 100%

UT da day 1 100%
Ung thu bi€u mo o

UT gan 7 t& bao gan 100%

Khi str dung tap hgp 5 d6t bién ca thé hoa dé
phat hién ctDNA trong mau sinh thiét Iong trudc
m&, ching tdi ghi nhan 100% cac mau UT dai
truc trang, da day va gan déu phat hién dugc
ctDNA (Bang 1). B6i véi UT v, ti [é nay dao
dong tuy theo phan nhdm hdéa moé mien dich. Do
nhay thap nhat dat 17% & nhdm HR+, HER2- co
nguy cd tai phat thap, va cao nhat dat 100% &
nhom thé tam dm HR-, HER2-. D§ ddc hiéu cla
quy trinh la 100% do cac dét bién duong tinh
déu dugc kiém tra va phai dat két qua am tinh
trén cac mau sinh thiét Iong cla ngudi lanh
khong bi ung thu.

CIDNA(-) CIDNA(+)
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<

3
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0.3

02
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<

VAF trung binh (%)
VAF trung binh (%)
o .
[+

0.0

e
o

Thoi gian sau mb (lh1éng) Thoi gian sau md (lh1éng)
Hinh 2: S dung ctDNA dé phat hién ton du’
khoi u trong méu sinh thiét /ong sau mé

Cac dot bién duang tinh 8 mau mau trudc mo
gidm manh Vvé tan sudt xuat hién (VAF) & mau
mau thu 1 thang sau mé (Hinh 2). Dic biét,
chiing t6i phan tang dugc 2 nhom BN: nhom cé
CtDNA(+) sau mé tirc 1a con ton du’ khdi u, goi la
nhém cd nguy cc cao, va nhdm cd ctDNA(-) sau
md, goi la nhdm cd nguy co thdp. Cac BN nay
dang dudc tiép tuc theo ddi dé€ ghi nhan két qua
Idm sang vé tai phat.

IV. BAN LUAN

Ung dung ctDNA dé& phét hién ton du khéi u
da va dang dugc nghién clftu manh mé tai nhiéu
nudc trén thé& gidi. Nhiéu nghién clru déu bat
dau tur viéc gidi trinh tu toan b ving gen ma
hoa cta khéi u (whole exome sequencing), tir do
chon ra >10 d6t bién tiéu biéu, ¢ tan suit cao
trong khéi u dé theo ddi sau diéu tri trén sinh
thiét 1dng. Viéc khao sat cang nhiéu gen gay ung
thu va theo doi cang nhiéu dot bién sé lam tang
d6é nhay cua quy trinh, nhung ngugc lai sé lam
tang chi phi giai trinh tu rat dang k€ vi quy trinh
sir dung d phl sdu >10.000x. D& chi phi cla
quy trinh khi dudc trién khai thuc t& phu hgp Vi

ngudi Viét Nam, ching toi lya chon chi khao sat
95 gen thudng bi dot bién nhat trong ung thu va
theo ddi 5 dot bién ddc trung cho tirng ngudi bénh.

Két qua thuc té tir nghién clu cho thay do
nhay phat hién ctDNA trudc mé dat 100% trén
cac loai UT dai truc trang, da day va gan, cho
thdy viéc sir dung 95 gen dé€ khao sat cd do
chinh xac cao, tuong dudng vdi cac nghién clru
khao sat toan bo viung gen ma hoa cua khéi u
[3-7]. Riéng vGi UT gan, nghién ctfu ’ng dung
ctDNA dé€ theo ddi ton du hién nay con rét it so
vGi cac loai UT khac do ban chat sinh hoc khoi u
gan c6 nhiéu dong, tinh da dang khong dong
nhat rat cao, dan dén viéc khé xac dinh dugc cac
dot bién chlnh dé theo ddi phat hién ctDNA.
Nghién cfu gan day clda Hsu va cong su trén 8
BN UT biéu md t& bao gan chi phat hién dugc
ctDNA & 6/8 BN (75%) trudc phau thuat [8].
Dbiéu nay cho thdy d6 nhay tot clia quy trinh
ching t6i xay dung v&i d6 nhay ban dau dat
100% cho UT gan. PO nhay phat hién ctDNA
thap & UT vd, do UT vu phéng thich rat it ctDNA
vao trong mau so vdi cac loai UT khac. Bac biét,
chiing t6i ghi nhén dé nhay cao & cac thé UT vu
ac tinh hon nhu thé tam am, va dd nhay thap
nhdt & nhom HR+, HER2- nguy cd thap, do
nhom nay c6 khdi u lanh tinh han va nguy cd tai
phat rat thap trong 5 nam dau tién. Két qua nay
trung khdp vdi cac c6ng b6 khoa hoc trugc day
[5, 7] Mdc du nghién cfu ban dau nay cho két
qua kha quan nhu‘ng cd mau chung t6i khao sat
con bi han ché va can dugc mé rong Vé ca sO
lugng BN ciing nhu khao sat thém cac loai UT
khac d€ danh gia lai dd nhay cla quy trinh.

Cac dot blen du’dng tinh dudc tim thdy & mau
mau trudc md glam manh ve tan sudt xuat hién
(VAF) & mau mau sau md, cho thdy dong hoc
cla ctDNA phan anh chinh xac tac dong cua diéu
tri (Hinh 2). Dua vao ctDNA sau md, ching toi
phan tang dugc 2 nhém BN: nhdm c6 ctDNA(+)
va nhom cé ctDNA(-) tuong duong véi kha nang
ton du cla khoi u. Cac BN nay dang dugc ti€p
tuc theo ddi dé ghi nhdn k&t qua 1dm sang tai
phat dé xac dinh do nhay va dé déc hiéu cua quy
trinh trong viéc tién lugng tai phat. Hon nira,
hién giG nguGng xac dinh ctDNA(+) dang & mdc
VAF 0.1% va nhém nghién cru du dinh sé t6i uu
quy trinh d&€ gidam ngudng nay xuéng, gilip tdng
hon nira d6 nhay phat hién ton du khai u.

V. KET LUAN

Quy trinh sinh thiét 1dng ca thé hdéa nhdm
phat hién ton du khéi u cho d6 nhay va dé dac
hiéu cao dat 100% trén BN UT dai truc trang, UT
da day, UT gan va UT v{ thé tam am. UT v thé
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HR+,HER2- nguy cd cao, thé HR+, HER2- va HR,
HER2+ dat d6 nhay tUr 43-62%. Cac dét bién ca
thé hda c6 kha ndng phat hién ton du khdi u sau
phau thudt triét cdn. Quy trinh nay cd trién vong
I6n d€ &p dung vao Idm sang theo ddi hiéu qua
diéu tri va phat hién tai phat sém trong tuagng lai.
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BIEN CH'NG THAN KINH SAU PHAU THUAT
PONG MACH CHU NGU'C VO'I KY THUAT VOI VOI CAI TIEN

TOM TAT

Muc tiéu: Nghién clru cac bién chirng than kinh
xay ra & bénh nhan sau phau thuat bénh dong mach
chu ngut cé st dung ky thuat voi voi cai tién tai bénh
vién Hi{tu nghi Viét Bic va nhin lai y van. P6i tugng
va phugng phap: Mo td hoi cltu cac ca lam sang
dudc phau thuat bénh dong mach chi nguc véi ky
thuat voi voi cai ti€n co bién chirng than kinh tur
12/2019 dén 12/2021. K&t qua: Trong so 42 ca bénh
déng mach chd nguc phirc tap dugc phau thuat véi ky
thuat voi voi cai tién, cé gap mét s6 dang bién chirng
than kinh, gom: 1 ca (2,4%) liét tay tam thdi; 3 ca
(7,1%) tai bién mach mach mau ndo; 5 ca (11,9%) bi
r6i loan chlfc nang than kinh thodng qua (kich thich,
sang...). Khéng cd ca nao bi liét than kinh thanh quan
quat ngugc hay than kinh hoanh. T vong 1 ca (2,4%)
bi hon mé sau sau tai bi€n mach mau ndo. Két luan:
Cac bién chirng than kinh sau phau thuat bénh dong
mach chu nguc cé st dung ky thuat voi voi cai tién tai
bénh vién Hitu nghi Viét Dlc la it gap va tuong duang
cac cong bo trén thé gidi, trong do r6i loan chic nang
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than kinh thoang qua (kich thich) la hay gdp nhat.
Tu khoa: Ky thudt voi voi cai ti€én, bi€én ching
than kinh, bénh dong mach chu, Viét Dlc

SUMMARY
NEUROLOGICAL COMPLICATIONS AFTER
THORACIC AORTIC SURGERY WITH

FROZEN ELEPHANT TRUNK TECHNIQUE

Objectives: To study the neurological
complications occurring in patients, underwent surgery
for thoracic aortic disease using frozen elephant trunk
(FET) technique at Viet Duc university hospital and
review the literature. Methods: Retrospective
description of clinical cases undergoing surgery for
thoracic aortic disease with FET technique with
neurological complications from 12/2019 to 12/2021.
Results: Among 42 cases of complex thoracic aortic
disease operated with FET technique, there were
several types of neurological complications, including:
1 case (2.4%) temporary spinal cord paralysis; 3 cases
(7.1%) of cerebrovascular accident; 5 cases (11.9%)
had transient neurological dysfunction (excitement,
delirium...). There were no cases of recurrent
laryngeal or phrenic nerve paralysis. One death
(2.4%) was in a deep coma after a cerebrovascular
accident. Conclusion: Neurological complications
after surgery for thoracic aortic disease using FET
technique at Viet Duc hospital are rare and are
equivalent to those published in the world, in which



