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Preliminary studies on ultrasonic elastic tissue in the
normal thyroid with the method of measuring shape
and value velocity of shear wave by using a acoustic
radiation force impulse image technology (ARFI)
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SUMMARY

Objectives: Measure the reference value of average velocity
of shear wave in healthy healthy thyroid tissue by using acoustic
radiation force impulse imaging.

Methods: Evaluate 49 healthy volunteers with normal thyroid:
27 women and 22 men without thyroid pathology, thyroiditis, localized
lesions,calcium metabolic disease, not taking these drugs affect
thyroid. Identify Region Of Interest (ROl ) for thyroid tissue depth
of 1.2 cm, for respectively stenocleidomastoid muscle depth of 0,6
cm.The result measured by two observers with different levels of
experience performed independently and blindly.

Results: Average velocity of shear wave in the healthy’s thyroid
tissue is 1,47 + 0,41m/s. There is no statistically significant difference
in shear wave velocity between two gender and age (p > 0,05).
Average velocity of shear wave in the healthy’s stenocleidomastoid
muscle is 1,42 + 0,32m/s. There is no statistically significant
difference in shear wave velocity between three age groups but
there is statistically significant difference in shear wave velocity
between two gender (p < 0,05).In term of interobserver results, no
statistically significant difference in shear wave velocity obtained by
two observers with different levels of experiences (P > 0,05).

Conclusions: The results of this study show that shear wave
velocity measurement in healthy’s thyroid of women (1,50 + 0,41
m/s) was significantly higher than in men but there is no statistically
significant (p > 0,05). In contrary, average velocity of shear wave in
the healthy’s stenocleidomastoid muscle of men (1,54 + 0,29 m/s)
was higher than in women (1,33 + 0,32 m/s) statistically significant
( p < 0,05). Thyroid tissue elastogram shows the structure of the
tissue is quite soft, homogeneous and smaller B-mode image. ARFI
can be performed in the thyroid tissue with reliable results.

*Bénh vién Trung wong Hué
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I. DAN NHAP

Van tbc lan truyén clia séng co' hoc trong md phu
thudéc vao dac tinh vat ly cta loai mé dd, mot trong
nhirng dac tinh nay la d6 dan hdi ciia mo, ma dai lwong
d&c trwng cho dd dan héi la suat Young (E). Van téc clia
séng co hoc trong mé cang lén thi chirng t& mé cang
crng. Nhu thé, viéc do dwoc van tée lan truyén cla
séng co hoc trong mé cé y nghia rat Ién trong viéc chi
ra dac tinh vat ly cia mé, tlr d6 mé ra chan troi méi vé
khao sat mét thudc tinh vat ly cia mé-cirng hay mém
bén canh khao sat hinh thai va huyét dong.

Tw vai nam trwdc, phwong phap do khoang dich
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chuyén mé gan dwoc tao ra tlr sw lan truyén vao md
gan mét séng bién dang doc (hwéng lan truyén tring
v6i huéng dich chuyén mé) béi ki thuat fibroscan da
dwoc cac trung tam Ién & chau Au sir dung dé danh gia
murc d6 xo' cta gan. Tuy nhién, ki thuat nay khong phai
la khéng c6 han ché, ki thuat nay khong két hop dwoc
v&i KT thuat ghi hinh nén ki thuét do con mang tinh chét
“mu”, nghia la ngwdi lam khéng chac chén vé loai md
bén dwéi dang tién hanh do. Gan day trén y van thé
gidi, ki thuat tao séng bién dang bang ap lwc cta chudi
Xxung nén siéu am da dwgc dwa vao rng dung trong
mét vai Iinh viec 1am sang. Ki thuat nay cho phép do
dwoc van toc clia séng bién dang trong mé, qua dé gilp
danh gia d6 dan hoi ciia mé.

Hinh 1. Tao hinh Virtual Touch dung cac xung &m day téac dong Ién ving ROI tao ra séng bién dang
va cac gia trj téc d6 thu duoc tir dé lwong gia chinh xac vé dé cung co hoc ctia mé

Dé tai nham xac dinh thong sb van téc cla séng
bién dang lan truyén trong mé va dac diém hinh anh
tuyén giap & nguoi Viet Nam binh thwong nhdm tao
co s& cho viéc nghién clu danh gia mot sb bénh ly
tuyén giap. Tlr d6, danh gia tinh kha thi cta ki thuat
ARFI trong viéc dwa vao (rng dung 1am sang. Chir viét
tat: ARFI (acoustic radiation force impulse), VTI (Virtual
Touch Tissue Imaging), VTQ (Virtual Touch Tissue
Quantification, ROI (region of interest)

Il. MUC TIEU

Dinh lwgng mé tuyén giap, mé co (rc ddn chim va
tim méi twong quan gitra hai loai mé. M6 ta hinh dan
hdi tuyén giap ctia ngwoi binh thudng.

ll. DOI TUQONG VA PHUONG PHAP NGHIEN CUrU
1. P6i twong nghién ciru
1.1. Tiéu chudn chon méu
Doéng y tham gia vao nhém nghién ctru sau khi duwoc
giai thich vé ki thuat va tinh vo hai ctia séng siéu am.
Khéng co tién st vé cac bénh Iy tuyén giap nhu:
viém giap, basedow, tén thwong khu trd, cac bénh ly

chuyén hoéa canxi, khéong ding cac thubc anh hwéng
lén tuyén giap.

Theéi diém hién tai khong cé biéu hién nao vé bénh
tuyén giap.
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Céc xét nghiém vé chirc nang gan, mat, chirc ndng
than, chirc nang tuy déu trong gi¢i han binh thudng.

1.2. Tiéu chuén loai trir

Cac dbi twong khong théa man cac tiéu chi trén.
Cac dbi twong khéng dadm bao vé mat ki thuat khi tién
hanh do.
2. Phwong phap nghién ctru
2.1. Thiét ké nghién ctru: md ta, cat ngang.
2.2. Thu thap sé liéu

Thiét bj: Chung toi s dung may ACUSON S2000
cla hang Siemens c6 cai dat tinh nang ARFI trén dau
do Linear.

Quy trinh:

D&t dau do & vi tri trén da vung ¢cb twong tw tham
kham tuyén giap théng thwerng & ché do b-mode.

Xac dinh ROI dbi v&i mé tuyén giap, d sau twong
trng la 1,2 cm; ROI v&i co e don cham, dé sau twong
trng la 0,6 cm.

Bao ddi twong ngwng thé, han ché moi cr dong.

Tién hanh &n phim khéi déng do khi d& chac chan
trén hinh siéu am kiéu B khong c6 hinh &nh di déng cla
moé tuyén giap, co trc don cham.

Thwe hién viéc do dat 03 I1&n trén mdi vij tri. Trong

2. Van té¢c mo tuyén giap trung binh theo tuéi va gii

quy trinh nay, chung t6i chon ra hai bac si: Bac si (1) co
10 nam kinh nghiém va Bac si(2) c6 5 nam kinh nghiém
trong siéu am bung téng quat, lan lwot thye hién do mot
nhém 49 ngudi.

2.3. Bién sé nghién ctru

Gia tri trung binh clia van téc séng bién dang lan
truyén trong nhu mé tuyén giap, md co trc ddn chim,
bién vé tudi, gidi, bién vé& hinh dinh tinh.

2.4. Xir ly sé liéu: dung phdn mém MedCal va st
dung céac phép toan théng ké thich hop cho loai bién
s6 dinh lwong.

IV. KET QUA
1. Phan bé theo tudi va gi®i cia mau nghién ctru

Bang 1. Phan bé theo tudi va giéi
ctia mau nghién ctru

Gi®i Nam N
Nhoém tuoi n Tilé % Tilé %
<30 7 31,8 13 48,1
31-45 8 36,4 9 33,3
46 - 60 7 31,8 3 1,2
> 60 0 0,0 2 7.4
Téng 22 100 27 100

Nhém < 30 tudi cé ti 1&é ni¥ I&n hon nam, nhém 31
- 60 ti & nam I&n hon nibv.

Béng 2. Van téc mé tuyén gidp trung binh theo tudi va gici

VT mé6 TG
| VT nhé nhét VT I&n nhét VT trung binh
(mis) " (Min) (Max) XX zsp P
<30 20 0,85 2,41 1,53 £ 0,41
Nhom 31-45 17 0,85 2,51 1,41 £0,43 F=1.279
tudi 46 - 60 10 0,91 2,01 1,36 0,36 P>0,05
> 60 2 1,76 2,11 1,93 + 0,24
o Nam 22 0,87 2,51 1,45 + 0,42 F=0,17
Gioi N 27 0,85 2,41 1,50 + 0,41 P >0,05
Chung 49 0,85 2,51 1,47 £ 0,41

Nhém < 45 tudi c6 van tbc mé tuyén giap trung binh cao hon nhém > 45 tudi, trong d6 nhém < 30 tudi ¢ van
tbc mé trung binh I1&n nhat 1,53 + 0,41 m/s. Sw khac biét khdng c6 y nghia théng ké (p > 0,05). Ni¥ gi¢i c6 van tbc

mé tuyén giap trung binh 1a 1,50 + 0,41 m/s cao hon nam.
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3. Van té¢c mod co trc trung binh theo tudi va gii

Bang 3. Van téc mé co tec trung binh theo tudi va giéi

VT md co trc i i .
(mls) 0 VT nhé nhét VT I&n nhét VT trung binh o
(Min) (Max) X1sD
<30 20 0,87 2,08 1,33+ 0,31
Nhom 31-45 17 0,93 2,06 1,53 + 0,34 F=203
tudi 46 - 60 10 1,02 1,87 1,49 + 0,29 P>005
> 60 2 1,04 1,23 1,13+0,13
Nam 22 1,0 2,08 1,54 + 0,29 F=5325
Gioi No 27 0,87 2,06 1,33+0,32 P <005
Chung 49 0,87 2,08 1,42 0,32

Nhém 31 - 60 tudi c6 van tbc md co tre trung binh cao hon nhém khac, trong d6 nhém 31 - 45 tudi cé van toc
mé co e trung binh Ién nhat 1,53 + 0,34 m/s. Su khac biét khéng cé y nghia théng ké (p > 0,05).

2,6
24
2.2
2,0

1.8

Van toc Mo TG (m/s)
Nam gi&i ¢ van téc md co (e trung binh la 1,54 + 0,29 m/s cao hon nir. Sy khac biét cé y nghia thdng ké.

\% cCOuc m s

4. Nhan xét vé elastogram mé tuyén giap

Hinh 1. Tao hinh Virtual Touch diing cac xung 4m tao ra ban dé dinh tinh mau xém va ban dé cai tién duoc
ma héa mau trong vung ROl dé tao ra mét ban dé dan héi mé ta do ciing moé twong dbi. Sw ma héa trén hinh
elastogram, quy wéc mau séng it cirng hon téi va mau xanh it cirng hon so véi mau dé.
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Trén ban dd dinh tinh mau xam, mé tuyén giap la
kha mém, ddng nhéat va trén hinh vé & ché d6 shadow
c6 kich thuwéc nhd hon hinh b-mode. Ban db cai tién
ma héa mau cho thay thang mau chd yéu la vang, dong
nhét va kich thuwéc nhd hon hinh b-mode.

V. BAN LUAN

Tao hinh xung lyc birc xa @m (ARFI) la cong
nghé mé&i tao hinh bién dang mé, st dung séng am
dé khao sat dac tinh do clrng co hoc clia mé. Tao
hinh mé Virtual Touch va dinh lwgng mé Virtual Touch
la hai trng dung co ban da danh gia cao dwgc duwa
vao thyc hanh tai cac trung tam y khoa & nhiéu noi
trén thé gidi.

Tao hinh mé Virtual Touch: Hinh anh phan
mém Virtual Touch 1a mot ban dd dinh tinh mau xam
cla dd cirng md twong dbi cho mét vang xac dinh.
Thoéng tin nay dwoc tinh toan bang cach khao sat sw
doi chd twong dbi cia mé do mot xung ddy am. Trén
hinh elastogram, viing sang la mé dan héi it clrng
hon viing téi. Khi thwc hién tao hinh phan mém Virtual
Touch, hinh elastogram dwoc hién thj bén canh véi
hinh siéu &m B-mode quy wéc, khac véi nhirng hinh
anh khi dwa vao co ché twong phan mé khac nhau.
Qua trinh tao hinh phan mém Virtual Touch dwa trén
s két hop thong tin cGa nhiéu dong truc doc lap.
Céc tin hiéu tham chiéu va tin hiéu sau xung day
dwoc so sanh bang cach s dung thuat toan twong
quan chéo. Diéu nay cho phép tinh toan céac vi tri md
khac nhau, tai méi diém doc theo dwdng truc, gitra
trang thai gian va nén. Cac khac biét tinh dwgc cé
lien quan dén doi chd tbi da & mot vi tri khong gian
nhét dinh cdia mo do tinh chat dan hdi mo tai dia diém
dé. Cac yéu td moé cang dan héi, md cang bi doi ché.
Tién trinh trén dwoc I&p lai cho méi dong truc trong
vung ROl nhw véi B-mode quy wéc. Cudi cung, tat
ca doi chd trong viing ROI dwoc tinh toan va chuyén
déi thanh mét hinh ban d6 dan hdi, md ta twong dbi
dd crng ctia mo.

Dinh Iwong mé Virtual Touch: Ngoai tao hinh
dinh tinh, cong nghé ARFI con dwoc st dung dé do
lwdng mot sb gia tri ctia tbc dd séng bién dang bang
dinh lwgng mé Virtual Touch. No6i chung, trong moét
viing md cang ctrng, téc dd séng bién dang qua vung

nay cang lén. Nhw vay, tbc dd séng bién dang do
dwoc 1a mot d&c tinh noi tai co thé 1ap lai ctia mé co
thé. Séng bién dang dwoc tao ra va truyén thang géc
véi mot xung am day, gay ra doi chd mé gibng nhw
nhirng gon séng do mét hon da ném xubng ao. Nhw
vay, ngwoc lai v&i séng siéu am quy wéc theo hwédng
truc, séng bién dang khoéng truc tiép twong tac véi
dau do. Ngoai ra, khéng gidng nhu séng siéu am quy
wéc, séng bién dang suy yéu dan nhanh hon khoang
10.000 l1an va do d6 can d6 nhay cao hon dé do. Khi
mat song bién dang di qua mé, gay ra sw d&i chd mod
va dwoc phat hién bang chum siéu am. Bang céach
quan sat cac mat song bién dang & nhiéu vi tri va tinh
twong quan cac sb do qua thoi gian, tbc d6 séng bién
dang dwoc dinh lvgng.

Déi véi dinh lwong mé Virtual Touch, trwdc hét 1a
chon vi tri gidi phAu dé do, dwoc xac dinh bang ving
ROI trén hinh anh siéu am quy wéc. Mot xung am day
dwoc d&t ngay bén vi tri nay dé gay ra mot séng bién
dang di qua vung ROI. Chum tracking dwoc dat ngay
trén duwdng xung day. Nhirng chum tracking lién tuc
dwoc truyén di cho dén khi phat hién dwoc mat séng
bién dang di qua. Thoi gian gitra tao séng bién dang va
phat hién dinh séng dwoc st dung dé tinh tbc do séng
bién dang. Nhiéu sé do dugc thwe hién cho mét vi tri
trong khéng gian nhét dinh truéc mét gia tri dwoc ghi
nhan dé dam bao chét lwong do dac.

VI. KET LUAN

Buwéc dau nghién ctu mau 49 trudng hop
ngau nhién 1a ¢ mau chwa da Ién, chwa dai dién
cho nhiéu yéu t6 nghién clru mét cach chéat ché
nhung c6 thé wéc lwgng VTQ trung binh ctia mé
tuyén giap la 1,47 = 0,41 m/s. N& gidi c6 van téc
mo tuyén giap trung binh la 1,50 + 0,41 m/s cao
hon nam gi&i nhung khéng cé y nghia thdng ké.
Van téc mé co e trung binh 1,42 + 0,32 m/s, nam
gi¢i cao hon ni, cé y nghia théng ké&. Nhan xét vé
elastogram mé tuyén giap cho thay, céu tric cua
moé kha mém, déng nhét va nhé hon hinh B-mode
ARF| mé tuyén giap la ki thuat méi cung cap nhirng
théng tin hiru ich cho siéu &m chan doan, bd sung
cho nhitng nhwoc diém siéu am thwong quy, can
dwoc nghién clru va rng dung.
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TOM TAT

Muc tiéu: xéc dinh gia tri tham khao vé van téc cta séng bién dang lan truyén trong mé tuyén gidp qua ki thuat

tao xung nén ap luc siéu am.

DPéi twong va phwong phdp nghién citeu: khdo sat & 49 nguoi binh thuong, khéng cé tién st vé viém giép,
basedow, tén thuong khu tru, céc bénh ly chuyén héa canxi, khéng dung cac thudc dnh hudng Ién tuyén gidp. Xac
dinh ROI déi véi mé tuyén gidp, dé séu tuong g la 1,2 cm; ROI véi co trc don chum, dé séu tuong ting la 0,6 cm,
duoc do hai lan béi hai bac sT ¢6 kinh nghiém khéc nhau.

Két qua: gia tri trung binh vén téc cta séng bién dang & mé tuyén giép la 1,47 + 0,41 m/s. Gia tri van tbc nay
khéng khac biét déang ké giira hai gidi va tubi. Gia tri trung binh van téc cta séng bién dang & mé co trc tuyén gip
1a 1,42 + 0,32 m/s. Khéng c6 sw khéc biét van téc nay véi nhém tudi, nhung cé khéc biét véi gisi (p < 0,05) Khéng
c6 s khéc biét gitra két qua cla hai bac si c6 sé ndm kinh nghiém khéc nhau.

Két luan: nam gii c6 vén téc mé co e trung binh 1a 1,54 + 0,29 m/s cao hon ni¥ 1,47 + 0,41 m/s, ni¥ gidi ¢
van téc moé tuyén giép trung binh la 1,50 + 0,41 m/s cao hon nam gi&i nhung khéng cé y nghia théng ké, van téc mé
co (e trung binh 1,42 + 0,32 m/s, nam giéi cao hon ni, diéu nay cé y nghia théng ké.
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