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TOM TAT

Muc tiéu: Xay dung cac bai thwc hanh ky ndng véi cha d& “Nguyén ly k§ thuat siéu am
trong y hoc” cho sinh vién y khoa ndm thi nhét, theo hwéng phat trién nang lwc cla sinh vién
va dap &ng véi chuan dau ra (CPR) cta ngudi hoc. Ching ti da xay dwng 2 bai thwe hanh:
Mét la “X&c dinh vi tri, kich thuwéc cha céc t6 chirc sau bang siéu &m trén mé hinh mau vat hinh
khéi va mé hinh vi gid”; Hai 14 “Xac dinh téc dé dong chay béng siéu am Doppler trén mé hinh
canh tay gid”, sau do trién khai gidng day va théng ké y kién phan héi véi gan 400 sinh vién y
khoa nadm th&r nhat, nd&m hoc 2020 - 2021 tai B6 mén Y Vat ly, Trwdng Dai hoc Y Ha Noi. Két
qua: 97,9% sinh vién hiéu ré dwoc co s& vat ly cia (ng dung siéu am trong ky thuat chan doan
hinh anh; 98,9% sinh vién bwéc dau dat dwoc cac ky ndng nhw: Xac dinh vi tri, kich thuwéc cac
16 khuyét trong mau vat bang siéu am kiéu A, thuc hién siéu am kiéu B va B-Scan dé thu hinh
anh cuta céc 16 khuyét trong khéi acrylic va hinh anh céc khéi u trong mé hinh vl gid; khao sat
sw phu thudc cla tan sb Doppler vao tbc do6 dong chady, xac dinh téc do dong chay va xac dinh
dwoc vi tri hep mach béng siéu am Doppler trén mé hinh canh tay gia. 96,3% sinh vién déng y
rang ndi dung céc bai thwe hanh dap wng tét chuan nang lwc dau ra; 97,4% sinh vién cam thay
rat hirng tha khi dwoc hoc céc kién thirc khoa hoc co ban trong méi lién quan chét ché véi cac
&ng dung trong y hoc. Vé&i két qua nghién ctu thu dwoc, ching téi dé xuat ap dung cac bai
thwe hanh mai nay cho tat ca dbi twong sinh vién y khoa nam th(r nhét.

* Tir khéa: D6i méi dao tao; Chuén nang lwc dau ra; Ky thuat siéu am.

Design the Laboratory Work Named “Principles of the Ultrasonic
Technique in Medicine"” for First-Year Medical Students in the
Direction of Training Innovation

Summary

Objectives: To design the laboratory work named “Principles of the Ultrasonic technique in
medicine" for first-year medical students whose content reflects learners’ competencies-based
curriculum and meets the requirement of the learning outcomes. We have built 02 laboratory works:

'B6 mén Y Vat ly, Trweong Pai hoc Y Ha Noi
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One is "Measure the locations and size of the defects of the test block and the breast dummy by
ultrasound echography”, and the other is "Doppler sonography on the arm dummy with the
build-in stenosis". Then they have been conducted for about 400 first-year students major in
Medical Physics Department, Hanoi Medical University year 2020 - 2021, and the data has
been analysed statistically. Results: Statistical data show that 97.9% of the students
understood the principles of the ultrasound technique in medicine, and 98.9% of the students
initially acquired some basic skills in ultrasound technique: Investigation of the position and size
of the tissue (or tumor) at different depth by ultrasound type -A or -B, calculation of the flow
velocity and locating the built-in stenosis in the arm dummy. 96.3% of the students agreed that
the lab contents could satisfy the requirement of learning outcome and 97.4% of the students
felt excited about the excess to fundamental scientific knowledge in a close relation with the
medical application. Based on the obtained results, we suggest putting the new designed labs

into teaching for all the first-year students.

* Keywords: Training innovation; Learning outcome standards, Ultrasound technique.

DAT VAN DE

Dbi mdi dao tao dai hoc theo hwéng
tich hop, dap ng chuan nang lwc dau ra
cua ngwdi hoc hién dang la nhiém wvu
chién lwoc cla cac trwong dai hoc noi
chung va Truwdng DPai hoc Y Ha NOi noi
riéng. Chwong trinh Di méi dao tao bac
si y khoa duoc Truwdng Dai hoc Y Ha Noi
trién khai tr ndm hoc 2019 - 2020, trong
do6 c6 Module S1.4: “Co s¢ vat ly cua cac
hoat déng séng va trng dung trong y hoc’
véi sy tham gia cta cac bo moén Y Vat ly,
Sinh Iy hoc, Y hoc hat nhan va Chén doan
hinh anh d& mang dén cho sinh vién y
khoa nhirtng ndéi dung kién thirc va
phuwong phap giang day phu hop theo
hwdng tich hop gita kién thirc khoa hoc
co ban (Vat ly hoc) véi y hoc lam sang,
nham nang cao nang lwc nguwoi hoc, dap
rng vé&i CPR cla nganh Y. Theo B
chuan nang lwc dau ra cla sinh vién y
khoa giai doan 1, Trwong Dai hoc Y Ha
No6i néu rd sinh vién can cé nang lyc:
“Gidi thich dwoc cac hoat dong séng
trong co thé bang quy luat vat ly. Hiéu
duwoc co s¢ vat ly cua cac tng dung ky
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thuat trong y hoc” (CDR O1.13 - giai doan
1) [1, 2]. Cac ky thuat vat ly ngay cang
dwogc wng dung rong réai trong y hoc,
ching cé y nghia rat quan trong trong
chan doan va diéu tri. Vi vay, B6 mén Y
Vat ly lubn hwéng téi cac bai thwe hanh
k§ nang vé cac ky thuat y hoc. Trong bao
cao nay, chang t6i trinh bay nghién ctru
xay dwng cac bai thwc hanh ky nang
thudc cha dé& “Nguyén ly ky thuat siéu am
trong y hoc” cho sinh vién y khoa véi muc
dich giGp sinh vién dat dwoc chuan nang
lwc dAu ra ctia chwong trinh dao tao ciing
nhw tang hing tha hoc tap cac kién thirc
khoa hoc co ban cua sinh vién Kkhi
chwong trinh dao tao cé sw gan két gitra
kién thirc khoa hoc co ban véi cac kién
thire va ky nang nghé nghiép ctia cac em
sau nay.

POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

1. Péi twong nghién ciu

Xay dwng bai thwc hanh ky nang voi
cha dé “Nghién ctu ky thuat siéu &m” cho
sinh vién y khoa.
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2. Xay dwng cac bai thwc hanh ky
nang theo phwong phap khoa hoc
thwec nghiém

- Buwdc 1: Lwa chon bd dung cu thi
nghiém.

+ Tiéu chi: Cac dung cu thiét bi d& st
dung, minh hoa tét cdc mé, co quan trén
co thé, két qua cho d6 chinh xac cao.

+ Cac bd dung cu dwoc Iya chon theo
ngudn hoc liéu ctia Céng ty Phywe gbém:

. Ultrasonic echography (A-Scan) (ltem
No: P5160200) [4].

. Ultrasonic investigation with breast
dummy (Item No: P5950300) [5, 6].

Ultrasonic Doppler Effect: Flow
Measurements (ltem No.: P5142100) [7, 8].

Doppler sonography
P5950100) [7, 8].

(Item No.:

- Bwéc 2: Bat tén va xac dinh muc tiéu
cho cac bai thyc hanh k§ nang.

- Bwée 3: Thu thap tai liéu, viét co s&
ly thuyét va xay dung cac budéc thuc
hanh ky nang cta cac bai thwe hanh.

- Buwédc 4: Tién hanh lam thwc nghiém
va thu thap s6 liéu, viét bao cdo danh gia,
nghiém thu, quay video lam vat liéu
day hoc.

- Bwoc 5: Trién khai gidng day cho
sinh vién y khoa nam hoc 2020 - 2021.

Mét budi gidng bai thuc hanh ky nang
dwoc tién hanh theo cac buwdc:

+ Sinh vién doc tai liéu, chuén bi co sé&
ly thuyét, xem video hwéng dan cac bwéc

thwe hanh ky nang trwéc khi dén phong
thwe hanh.

+ Khi t&éi phong thwe hanh, sinh vién
dwoc chia thanh twng nhém nhd, méi
nhém 3 - 5 sinh vién.

+ V&i mdi nhém sinh vién, giang vién
thwe hanh giéi thiéu cac thiét bj va cach
thirc s dung, hwéng dan lai cac buéc
thwe hanh kjy nang thém moét 1an niva.
Sau do, sinh vién tw thwec hién dudi sw
giam séat cha gidng vién dé thu thap sb
liéu va viét bao céo.

3. Phan tich va danh gia két qua
theo phwong phap théng ké mo ta

Tién hanh lay y kién danh gia trén 378
sinh vién y khoa nam th(r nhat da tham
gia hoc tap ndi dung ctia 2 bai thyc hanh.

- Phwong phap danh gia:

+ Lap phiéu khao sét y kién théng qua
&ng dung Google biéu mau.

+ Sinh vién tham gia danh gia théng
qua tra 161 cac cau héi trén phiéu khao séat
véi 4 mic d6: Khéng dong y, phan van,
dong y va rat déng .

+ S dung (rng dung théng ké két qua
cia Google biéu mau dé thu thap sb
lwong, ty 1& phan tram céc y kién cda
sinh vién cho tirng ndi dung va mac do
danh gia.

4. Thoi gian tién hanh

Nghién ctru dwoc thye hién trong nam
hoc 2020 - 2021 tai BO mdén Y Vat ly,
Trwdng Pai hoc Y Ha Nbi.
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KET QUA NGHIEN CUU

Cac bd dung cu dwoc Iyva chon cho cac bai thwe hanh mé ta trong cac hinh 1a, 1b,

1cva 1d:

Hinh 1a, 1b: Thiét bi mé phéng k¥ thuat siéu &m kiéu A, B trén khéi acrylic va
mé hinh va gi [4, 6],

Hinh 1c, 1d: Thiét bi khao sat téc dd dong chay va mé phéng phuong phap xac dinh
vi tri hep mach bang ky thuat siéu &m Doppler [7, 8.

Chung t6i xay dwng 2 bai thywc hanh ky
nang lan lwot 1a: “X4c dinh vi tri, kich
thuée cua cdc t6 chire sdu bang siéu 4m
trén mé hinh mau vat hinh khéi va mé hinh
vU gid” va “Xéc dinh tbc d6 dong chay
bang siéu &m Doppler trén mé hinh canh
tay gid”. Mdi bai déu c6 4 phan chinh:

+ Phan 1: Muc tiéu bai hoc.

+ Phan 2: Co sé& ly thuyét.

+ Phan 3: Gidi thiéu dung cu thi nghiém.

+ Phan 4: Cac budc thwe hanh ky nang.

Muc tiéu chinh sinh vién can dat sau
khi hoc xong céc bai thyc hanh la:
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- Trinh bay dwoc nguyén ly ciia mot sé
ky thuat siéu &m co ban ng dung trong y
hoc; nguyén ly xac dinh téc do dong chay
bang siéu am Doppler va sw phu thudc
cla tan sé Doppler vao téc dd dong chay
va goc Doppler.

- Xac dinh dwoc vi tri va kich thwoéc
ctia mot sb 16 khuyét trong mau vat véi ky
thuat siéu am kiéu A; tao dwoc hinh anh
siéu am kiéu B-Scan dbi v&i cac 16 khuyét
trong khéi acrylic va hinh anh cac khéi u
trong mé hinh vu gia.

- Xac dinh dwoc téc do6 dong chay,
phat hién dwoc vi tri hep mach trén md
hinh canh tay gia.
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Phan co s& ly thuyét, ching tdi cung
clp cho sinh vién cac khai niém, dac
diém, tinh chat cia séng siéu am, khai
niém vé hiéu &ng Doppler; phwong phap
ghi hinh anh béng ky thuat siéu 4m phan
xa nhw: Nguyén ly siéu am phan xa
kiéu A, kiéu B, B-Scan; nguyén ly cia ky
thuat siéu am Doppler dé khao sét téc do
chuyén déng cta dbi twong [3]. Cac buéc
thwe hién k§ nang dwoc trinh bay cu thé,
chi tiét, gitp sinh vién cé thé tw thwc hién
dwoc cac thao tac trén dung cu moét cach
dé& dang dé dat dwoc cac muc tiéu ky
nang da dé ra.

* Vi du vé quy trinh thure hién ky ndng:

Xac dinh vj tri, kich thwéc cla cac 16
khuyét trong khdi acrylic bang siéu am
kiéu A.

So db thi nghiém nhw hinh 1a.

- Chon dau do siéu am tan sb 2 MHz
(mau dd), két ndi dau do vao cdng 2 (ché
ddé phan xa), xoay nim 4 sang vi tri 2/2.

a
Hinh 2: Cac xung tin higu xuat hién trén man hinh A-Scan (a)
va hinh anh vi tri cac 18 khuyét trong khdi acrylic (b).

- Pién gia tri van téc siéu am trong moi
trwdng acrylic la 2740 m/s vao 6 “Sound
Velocity” trong menu “Params” sau dé
bam chon “Unit in diagrams” la mm dé
chuyén ché d6 do do sau.

- Sr dung khéi thay tinh acrylic bén
trong c6 céac 16 khuyét déng vai trd 1a cac
"khuyét tat" ctia mau.

- Xé&c dinh kich thwéc khdi acrylic (So)
theo céc buwoc:

+ Bai gel 1&n bé mat khéi.

+ D&t ddu do da két néi voi bd phat
siéu am 1én bé mat khéi.

+ Chinh dd rong cua cra s6 TGC
> 100 mm.

+ Quan sét vi tri xuét hién xung phan
xa xa nhét trén cta sbé A-Scan, d6 chinh
la vi tri mat day cla khéi (1a xung séng
thr 2 trong hinh 1a).

+ Di tré chuét t&i dinh cda xung tin hiéu,
ghi lai théng sb thé nhét chinh la chiéu
dai S.

100
80
.[#]

50 So
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- Chon vi tri 16 khuyét can do kich
thwéce. Thye hién twong ty cac bwéce trén
(x&c dinh Sp) dé xac dinh khoang cach tw
gidi han thir nhat cta 16 dén dau do (Sy)
(hinh 2b). Chu vy, luc nay trén man hinh A-
Scan sé& xuat hién 2 xung tin hiéu khac
nhau (hinh 2a), khi d6 vi tri 16 khuyét
dwoc xac dinh béi xung tin hiéu gan gbéc
toa do nhat.

- Trong qué trinh do, dé két qua chinh
Xac hon, ching ta diéu chinh cac théng

sb cua bd phan vi chinh cho dén khi do
cao cuc dai cia xung tin hiéu bao pha téi
thiéu 75% chiéu cao cra s6 A-Scan.

- Lau sach bé mét cta khéi thay tinh,
lat mat dbi dién 1&én va lap lai cac budc
nhw trén dé xac dinh khoang céch tir giGi
han thir 2 cGa 16 dén dau do (S.).

- Kich thwére clia 16 dwoc xac dinh theo
cbng thue:

AS=S;-51-S;

Hinh 3: Tim hiéu nguyén ly siéu am kiéu A va do kich thudc 2 16 khuyét trong khéi acrylic
(Kich thwée do dwoc bang thudc kep 16 3 va 16 11 Ian lwot 1a 5mm va 10mm)
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Két qua thuc hién cla sinh vién déi véi kj nang nay thé hién nhw hinh dwdi day:

L4y y kién khao sat trén 378 sinh vién y khoa nam th&r nhat tham gia hoc tap dé

danh gia vé ndi dung va y nghia cta cac bai thwe hanh, két qua thu duwoc nhw sau:

V& MUC TIEU VA NOI DUNG BAI THUC HANH  mmkhong déngy B Phan van
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1. Muc tiéu
cac bai
thirc hanh
cy thé, rd
rang, phi
hop  vGi
sinh vién y
khoa nam
thir nhat.

2. Muyc tiéu bai thuc
hanh dap wng tét véi
chuiin ning lyc diu ra
V& ca kien thic va ky
néng cla sinh vién y
khoa nam thir nhat
trong Iinh vye van dung
kén thic khoa hoc co
ban dé hidu nguyén Iy
cac (rng dung ky thuat
trong y hoc (Ky thuat
chén doan hinh anh).

3. Noi dung bai
thwe hanh giop
sinh vién hiéu rd
nguyén Iy tao
hinh anh, xac
dinh wi tri, kich
thude cla té
chic sau bang
siéu am; hiéu rd
nguyén Iy ky
thudt siéu am
Doppler.

4. Ngi dung bai thuc
hanh cung cdp cho
sinh vién k{ nang thu
hinh @nh, xac dinh vj
tri, kich thwéc cia
cac td chirc bang kj
thuat siéu am; do
dugc téc do dong
chady va xac dinh
dugre vitri hep mach
trén mod hinh canh
tay bing sigu am
Doppler.

N Ddng ¥
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5. NGi dung bai
thwc hanh phu
hop, hé tro tét
cho mod hinh
gidng day tich
hop, léng ghép
gilra céc kién
thire khoa hoc
co' ban (Vat ly
hoc) wvéi Ung
dung trong y
hoe.

I Rt gdng ¥
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6. Bai thuc
hanh  phi
hop véi md
hinh i
mdri dao tao
dai hoc cua
Nha
trwdrng.

Biéu db 1: Théng ké lwgng sinh vién tham gia ldy v kién khao sat v& néi dung cac bai thwe hanh.

Y NGHIA BAI THUC HANH DOI VO1 SINH VIEN M kg sdogy I Pranvin W Doy I Rt theg
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1. Sinh vien 2. So v&i cac kj 3. Cac bai thuc 4. Taoduge 5. Phihop voi

duoc thrc  thudt chadn doan  hanh gidp sinh hl.'rng thi hoc  chudn ndng lrc

hanh nhidu ki hinhanh khacnhw X  vién thdy ré sy  tép tétcho dau ra cla sinh

ning clha kj gquang, CT, MRI thi tich hop chédt ché  sinh vién vién y khoa

thust  chan sinh  vién nhuin gia kién thic

doan hinh dnh  nhuyén nhat vé khoa hoc co bdn

bang siéu am nguyén Iy vt ly cia (Vat Iy hoc) v

trén méd hinh
ngay tr nam
thir nhat

ky thuat siéu am do
duwgc hoc < |y
thuyét, kién tap bénh
vién va thwe hanh
trén mé hinh

rng dung trong y
hoc (Chén doén
hinh @nh)

Biéu @6 2: Théng ké Iigng sinh vién tham gia By ¥ kién khdo sét vy nghia cac bai thuc hanh.
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BAN LUAN

Két qua théng ké cho thay, néi dung
cac bai thwc hanh da giup 97,9% sinh
vién hiéu rd dwoc co s& vat ly cha ing
dung siéu am trong ky thuat chan doan
hinh anh; 98,9% sinh vién bwdc dau da
c6 dwoc cac ky nang nhw: Xac dinh vi tri,
kich thwéc cac 16 khuyét trong mau vat
bang siéu am kiéu A, thwc hién siéu am
kiéu B va B-Scan dé thu hinh anh cua cac
16 khuyét trong khdi acrylic va hinh anh
céc khéi u trong mé hinh va gia; khao sét
sw phu thudc cla tan sb Doppler vao téc
dd dong chay, xac dinh téc do dong chay
va xac dinh dwoc vi tri hep mach bang
siéu am Doppler trén mé hinh canh tay
giad. Pay la diéu hoan toan méi ma cac
bai thic hanh da xay dwng duwogc. Truwéc
day, khi hoc vé cac rng dung ky thuat vat
ly trong y hoc, sinh vién nam th(r nhat chi
dwoc hoc ly thuyét vé nguyén ly vat ly co
ban két hop v&i quan sat kién tap tai
bénh vién; nhwng nam hoc 2020 - 2021,
sinh vién da duwoc trye tiép lam cac thao
tac mé phdéng ky thuat siéu am trén mé
hinh. Biéu nay mang dén nhiéu lgi ich
nhw: Sinh vién khéng chi nhuan nhuyén
vé nguyén ly cta phwong phap ma con
c6 dwoc mot sb ky nang ban dau cua ky
thuat nay. Vi vay, so v&i cac ky thuat
khac nhw ky thuat chup X quang, ky thuat
chup cét I6p bang tia X (CT-scan) hay ky
thuat chup cat I6p bang cong hwéng tir
hat nhan (MRI), thi ky thuat siéu am
dwong nhu dé dang hon véi 93,7% sinh
vién thuan thuc ky nang nay. Cac bai thuc
hanh dwoc xay dwng cho thay suw tich
hop gitra kién thirc khoa hoc vat ly voi
&ng dung trong ky thuat chan doan hinh
anh, dap &ng tét chuan nang lwc dau ra
clia sinh vién y khoa (ty 1& déng y 1a 96,3%).
Pong thoi, viéc sinh vién ndm thé nhét
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dang hoc & module thudc khdi kién thirc
co ban buéc dau dwoc tiép can voi cac
kién thirc va ky nang tién 1am sang da tao
ra sy hirng tha cao trong qua trinh hoc
tap (97,6%). Sinh vién phan nao da thay
rd mbi lién quan ch&t ché gitra cac kién
thirc cha khoa hoc vat ly véi cac van dé
trong y hoc néi chung va trong ky thuat
chan doan hinh anh néi riéng, tr d6 sé gilp
sinh vién y khoa cé tam ly tich cwc va co
sy hing thi cao dbi véi cac mén khoa
hoc co ban, dac biét la mén Vat ly hoc.

KET LUAN

Céc bai thyc hanh da cung cép cho
sinh vién y khoa nam thir nhéat nhirng
kién thirc va k§ nang st dung chum séng
siéu am trong ky thuat chan doan hinh
anh, dap (rng t6t v&i chuan nang luc dau
ra cGa sinh vién y khoa nam th nhat va
tang tinh hang thd hoc tap cua sinh vién.
Vé&i két qua nghién ciru thu dwoc, ching
t6i dé xuét 4p dung céc bai thuc tap maoi
nay cho tat ca déi twong sinh vién nganh Y.

TAI LIEU THAM KHAO

1. Chudn nang lwc co ban cla bac si
y khoa. Trwdng Pai hoc Y Ha N6i 2019.

2. Khung chwong trinh chi tiét Module S1.4
xay dwng nam 2019 - 2020.

3. Phan Si An, Nguyén Van Thién va CS.
Vatly - Ly sinh Y hoc. Nha Xuét ban Y hoc 2015.

4. Ultrasonic echography (A-Scan) (Item No.:
P5160200), Phywe, Student’'s Sheet 2017.

5. Ultrasonic B-Scan (ltem No.: P5160300),
Phywe, Student’s Sheet 2017.

6. Ultrasonic investigation with breast dummy

(tem No.: P5950300), Phywe, Student’s
Sheet 2017.
7. Ultrasonic Doppler Effect: Flow

Measurements (Item No.: P5142100), Phywe,
Student’s Sheet 2017.

8. Doppler sonography (ltem No.: P5950100),
Phywe, Student’s Sheet 2019.



