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SUMMARY

Purpose: To assess the feasibility of acoustic radiation
force impulse (ARFI) imaging (VTQ and VTI) for differentiation of
benign and malignant thyroid nodules.

Materials and methods: A total of 130 thyroid nodules
underwent conventional ultrasound, including Color Doppler
ultrasound using a 7.5MHz linear transducer; ARFI imaging
was performed at 4MHz using Siemens Acuson S2000 B-mode-
ARFI combination transducer; and FNAC (Fine needle aspiration
cytology) assessment of thyroid nodule as reference criteria.

Results: 130 nodules were analysed. 103 nodules were
benign, 23 nodules were malignant and 4 follicular lesions. The
median velocity of ARFI imaging in the normal nodule-free thyroid
gland, as well as benign and malignant thyroid nodules was
1.41m/s (range 0.84 - 3m/s); 2.15m/s (range 0.8 - 4.04m/s) and
3.2m/s (range 0.9 - 9.22m/s), respectively. At cut-off 2.16m/s, a
sensibility of 79.4% and specificity of 53.7% of VTQ could be
achieved (AUROC = 0.731). The difference between VTQ of
normal thyroid tissue and thyroid nodule (benign, malignant) has
the sensibility of 79.5% and specificity of 51% at the cut-off of
0.63 (AUROC = 0.72). A significant difference was found between
VTl on the one hand and benign or malignant thyroid nodules on
the other hand, a = 0.001.

Conclusions: VTQ and VTI of ARFI can be useful in the
assessment of benign and malignant thyroid nodules. These
novel quantitative and qualitative elastography method should be
combined to give a more reliable result. Further investigations are
needed to compare these baseline findings in thyroid nodules in
healthy thyroid tissue with those in thyroid diffuse diseases.

* Trung tdm Chén doan
Y khoa Medic
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I. DAT VAN BE

Tao hinh bién dang mé (tissue strain imaging)
dua trén su khac biét vé& do cing (stiffness) clia ton
thwong &c tinh va lanh tinh, 4p dung vao nhiéu co quan
nhuw: gan, vu, tuyén giap, tién liét tuyén... Ngoai MR
elastography, siéu &m c6 nhiéu cach tao hinh bién dang
mo; trén thi trwdng hién nay c6 cac may siéu am dé
phan tich dinh tinh va dinh lwong bién dang mé (tissue
strain), d6 cirng (stiffness). Phan lam 2 loai chinh: tinh
(static) va dong (dynamic).

+ Static: mé phan (ng v&i ngudn kich thich co hoc
trwc tiép bang cach dé &n dau do siéu am. Hién c6 cac
dong may Philips, GE, Hitachi (v&i HIRTE: Hitachi Real-
Time Tissue Elastography).

+ Dynamic: m6 phan trng v&i sy dé 4n nhanh hoic
rung déng, gébm cac dong may Fibroscan, Supersonic
Imaging Aixplorer (v&i shear wave), Acuson Siemens
S2000 (v&i ARFI: Acoustic Radiation Force Impulse).

Nghién ctru nay tap trung vao ki thuat tao hinh dan
hdi xung lwc bat xa am ARFI.

Xung lyc brc xa am (Acoustic radiation force
impulse) tao kich thich m6é manh va khu trd dwéi 0,1
milisec. Dau do siéu am tiép xdc trén da da dé kham,
khong phai dé& 4n. Dap r‘ng md duoc theo ddi bang
chinh dau do siéu am dung tao ra lwc va I&p lai nhiéu
lan trong viing kham trén siéu am 2D. Hinh tao ra do
dap trng mé trong vuing bi kich thich (d&i chd sau khi lwc
mat di, thoi gian hdi phuc,...) dung dé danh gia thong
tin vé cu trdc ctia md. Ki thuat nay cho két qua trong ca
ban dd dan héi (elastogram) mau ma héa dinh tinh va
ban dd dan hdi dinh lwong (theo don vi kPa) hodc van
tbc soéng bién dang (theo don vi cm/s). Phuong phap
nay khach quan hon strain EUS vi khéng can nén mo,
danh gia truc tiép do6 dan hdi véi sé do dinh lwong.

Hién nay, c6 vai cong bd clia cac tac gia vé ki
thuat ARFI & hat giap, chi yéu l1a do téc dd dan hoi
ARFI (Virtual Touch Tissue Quantification: VTQ) va
cac két qua, nhan dinh con nhiéu khac biét. Nghién
ctu nay cling dya trén chi s6 VTQ (dinh lwong/0
cla hat giap, két hop vai VTI (Virtual Touch Tissue
Imaging) (dinh tinh).

Muc tiéu nghién ctru:

- Khédo sat gia tri VTQ (dinh lwgng) trén moé giap
binh thuwéng, hat gidp lanh tinh va ac tinh. Khao sat mi
lién hé gitba VTQ va hat giap lanh — ac.

- Khao sat VTI (dinh tinh) trén hat giap lanh tinh
va ac tinh.

Il. DOI TWQNG VA PHUONG PHAP NGHIEN CUU

Thiét ké nghién clru: mo ta ct ngang.
DP6i twong va phwong phap:

+ D6i twong: 130 hat giap (103 hat lanh tinh va
27 hat &c tinh) trén siéu am tai khoa Siéu am ctia Trung
tam Chan doan Y khoa Medic tr thang 08/2011 dén
thang 10/2012.

+ Phwong phdp ldy mau: bénh nhan dwoc thuc
hién siéu &m quy wdc B-mode va chon vao mau nghién
cru khi phat hién hat giap. Tiép theo, chung t6i thwe
hién khao sat do d6 dan hdi ARFI (VTQ va VTI) cta hat
giap bang may siéu am Acuson Siemens S2000. Méi
bénh nhan cé thé cé mét hodc nhiéu hat giap. Vung
ROI (Region of interest) dwoc dat & trung tam cla hat
giap va méi lan do gia tri VTQ, chang téi ghi nhan nhw
mot mau doc lap. Sau dé, tat ca nhirng hat giap dwoc
khao sat déu dwoc lam FNAC (Fine needle aspiration
cytology) dudi hwéng dan cia siéu am.

Xt ly s6 liéu: phdn mém Medcalc.

ll. KET QUA

Dic diém nhéom nghién ciru:
- Tubi: trung binh 45 (16 - 69 tudi).
- Kich thwdc hat giap: trung binh 14mm (5 - 47mm).
Gia tri dinh lwvong VTQ:
- Trung binh ciia mé giap lanh: 1,51m/s (0,84 —
3m/s).

- Trung binh cla hat giap lanh tinh: 2,15m/s (0,8 —
4,04m/s).

- Trung binh cla hat giap ac tinh: 3,21m/s (0,9 -
9,22m/s).
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Méi lién hé gitra d6 nhay va dd chuyén ctia VTQ va
hat giap lanh tinh - ac tinh dwoc thé hién bang biéu db
dwong cong ROC véi dién tich duwdi dwong cong (AUC)
la 0,731 (p < 0,0001) dwoc danh gia la kha tét. Twong
tw v&i d0 chénh léch VTQ gitra mo giap binh thuwdng va
hat giap (lanh, ac) c6 AUC la 0,72 (p < 0,0001).
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Biéu db 1. Biéu dé ROC ciia VTQ va hat gidp lanh-ac

Véi Q = 102,553 > ¢ binh phwong, d6 ty do 3 =
16,27, nguwéng sai lam p = 0,001, ta két luan c6 s phu
thudc gitra hat giap lanh tinh - ac tinh va VTI.
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Biéu dd 2. Biéu dé ROC cua d6 chénh léch VTQ
gitkla moé giap binh thwong va hat giap lanh — ac

IV. BAN LUAN

Gia tri VTQ trung binh thdp nhat & mé giap binh
thuwdng, cao hon & hat giap lanh tinh va cao nhét & hat
giap ac tinh. Didu nay la phu hop vi cac hat giap &c tinh
nhin chung c6 méat dé clrng hon hat giap lanh tinh.

Tuy nhién, gia tri VTQ gilra cac nhém nay dao déng
kha rong va cé sw chdng Iap 1én nhau. M6t hat giap ac
tinh van co thé cé gia tri VTQ nam trong pham vi cla

Bang 1. Bang phan phdi tan sé chi binh phuong ciia hat giép lanh tinh - ac tinh theo VTI

Codes X VTI
Codes Y FNAC
Codes X
Codes Y 1 2 & 4
0 30 10 89 70 199 (76,5%)
1 51 1 4 5 61 (23,5%)
81 11 93 75 260
(31,0%) (4,2%) (35,7%) (29,1%)

Chi-square 102,553
o 3 .......................................................................................................................................................
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md giap binh thwdng hoac hat giap lanh tinh va ngwoc
lai. Diéu nay ly giai dwgc nguyén nhan cla dd nhay va
dd chuyén ctia VTQ trong phan biét hat giap lanh tinh
- &c tinh chi & mrc kha va dién tich dwdi dwdng cong
AUC chila 0,731. Cé thé ban luan két qua nay nhw sau:

Hat giap &c tinh khéng hoan toan la mét khéi cing
ddng nhét, bén trong van c6 nhirng vung hoai t&r, héa
nang. Twong tw, hat giap lanh tinh cé thanh phan déc
va nang, tham chi cé véi hoa lon...

Vung ROI (Region of interest) cita may Acuson
Siemens S2000 13 kha I&n (D=6x5mm) va khong thé
diéu chinh dwoc. Mot s6 hat giap < 6mm nam lot hoan
toan trong viing ROI, do d6 khong thé kiém soat dwoc
ca mo giap lanh cling dwoc dwa vao do xung lwc birc xa
am cla vung. Hién nay, hang Siemens dang dwa vao
gi¢i thiéu may Acuson S3000 v&i vung ROI dwoc thu
nhd lai nhdm téng dd tap trung vao md can khao sat.

Mac du vay, voi AUC la 0,731, VTQ trong ARFI
dwoc xem 1a mét phwong phap gitp ich trong viéc chan
doan phan biét hat giap lanh tinh — &c tinh.

Mot sé trwdrng hop hat giap trén nén bénh ly tuyén
giap lan téa (Basedow, viém giap Hashimoto,...), bénh
nhan béo phi (platysma day), hat giap & vi tri sdu hodc
ngay dwdi da co thé sé& anh hudng dén gia tri ctia VTQ.
Theo nghién clru clia Sporea |. va cong sw, do clrng
clia mo giap lanh c6 VTQ th&p hon so véi mé gidp trong
bénh Graves va viém giap man tinh tw mién. Trong qua
trinh thwe hién nghién ctru, chung téi ghi nhan phén Ion
hat giap c6 gia tri VTQ cao hon so v&i md giap lanh.
Song, trong moét sé it trwdng hop co hat giap trén nén
bénh ly tuyén giap lan tda, gia tri VTQ cla hat giap cé
thay ddi (1 ca phinh giap c6 VTQ thdp hon VTQ ctia md
giap nén, 1 ca &c tinh c6 VTQ la 1,92 kha thap). Tuy
nhién, do sé ca cé hat giap kém theo bénh ly tuyén giap
lan tda trong mau nghién clru |4 rat it nén ching toi chi
ghi nhan sy quan sat nay va chd doi & mét nghién ctru
khao sat v&i c& mau Ién vé sw anh hwéng clia bénh
ly tuyén giap lan tda I1&én mat d6 va gia tri VTQ cla hat
giap. Du vay, ching téi van thuwc hién viéc do VTQ cla
mo giap nén cla thuy dbi bén & cling d6 sau va lay hiéu
sb gitra VTQ cua hat giap va mé giap nén dé khao sat
méi lién hé. V&i AUC 1a 0,72, ta thay hiéu sb nay ciing
c6 gia tri kha tét trong ch&n doan phan biét lanh - ac cta

hat giap. Hat giap cang clrng va c6 d6 chénh léch VTQ
cang cao so v&i mé giap nén thi do ac tinh cang cao.

VTI 1a mot bién sb dinh tinh nén viéc khao sat gia
tri nay kha phu thudc vao ngw¢i lam siéu am (operator
dependance). V&i viéc phan [am bdn nhém hinh &nh
VTI (dark, iso, bright, mixed), két qua nghién ciru cho
thay cac hat giap &c tinh c6 hinh anh cirng (dark) troi
hon va cac hat giap lanh tinh cé hinh anh mém hodc
hén hop (bright hodc mixed). Phan tich véi test ¢ binh
phuong, két qua cho thay cé sw phu thudc gitka VTI va
hat giap lanh tinh - 4c tinh cé y nghia théng ké, nguwéng
sai lam a = 0,001.

VTl c6 thé xem nhw mét dang biéu hién khac cla
siéu am B-mode. Tuy nhién, VTI vé&i ban dé mau (color
map) dwoc cho 1a d& phan biét do clrng-mém hon
(xanh dwong, xanh |a - vang, dé) so v&i siéu am thang
xam (xam - den). Dac diém nay giup ich trong nhirng
trwdng hop can phan biét cac khéi dang dich khéng
thuan nhét voi khdi dac hoac khdi dac co hoi am rét
kém trén B-mode v&i mot khdi dang dich that sw. Ngoai
ra, dac diém trén con giup chon lwa vi tri thye hién choc
huat t& bao béng kim nhé trong nhirng trwdng hop khdi
I&n va cé ban chét phire tap.

Nghién ctru nay van con nhiéu mét han ché:

Day la nghién ctu tién cvu va lay két qua té bao
hoc FNAC lam tiéu chudn tham khdo. Nhw ching ta
déu biét, FNAC ludn tn tai mot ti [&é am tinh gia - dwong
tinh gid nhat dinh. Tiéu chuén vang dé xac dinh hat giap
lanh - 4c van la két qua giai phau bénh. Tuy nhién, voi
mot két qua t& bao hoc lanh tinh, bénh nhan thwéong
duoc theo ddi ma khéng can phau thuat. Va trong diéu
kién trung tam hién co, chung t6i khong thé lay giai
phau bénh lam két qua ddi chiéu. Ching tdi mong muédn
trong twong lai c6 thé 1am nghién ctru hdi ctru véi mau
I&n hon, da trung tdm nhdm gidm thiéu sai sb va co6 két
qua toan dién hon.

Két qua FNAC c6 4 ton thwong dang nang, dugc
xem nhw mét loai tdn thwong trung gian. T4t ca bénh
nhan c6 két qua nay théng thuong duoc khuyén cao
phau thuat vi kha néng &c tinh xap xi 1/3 sb trwong
hop. Hon nira, vi sé ca kha it nén ching t6i ghép nhém
tén thuwong nay vao nhém ton thuwong &c tinh dé co thé
thwe hién dwoc cac phép kiém thdng ke.
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Vi tidu chuan chon mau 1a tat ca bénh nhan phat
hién hat giap trén siéu am, ké ca hat giap < 10mm,
diéu nay cé thé lam anh hudng dén két qua trén may
ACUSON S2000 vi may cé vang ROI kha Ién. Chung
t6i d& xuét tieu chuan chon mau & nhirng nghién ctru
sau |a chon kich thwéc hat giap sao cho viing ROl nam
tron ven trong hat giap.

Mang bénh ly tuyén giap lan téa kém theo hat
giap 1a kha phd bién, nhwng vi s ca trong nghién ctru
con it i va khong thé kiém dinh bang test thdng ké
nén chung tdi sé c¢b gang thyc hién mang dé tai nay &
nhirng nghién ctru sau.
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V. KET LUAN

Tom lai, qua nghién ctru nay, ki thuat tao hinh xung
lwc blrc xa am ARFI c6 thé giup ich trong chan doan
phan biét hat giap lanh tinh - ac tinh. Tuy nhién, vi day
14 Ki thuat mai va chwa dwoc FDA chudn y, v&i d6 nhay
va d6 chuyén & mirc kha, ta chi nén xem day nhw la
tiéu chuan hé tro trong chan doan (twong tw Doppler
mau). Can két hop VTQ va VTI dé cé két qua tbt hon.
Hy vong trong twong lai, v&i nhivng cai tién méi, ARFI
c6 thé dwoc duwa vao két qua twong trinh siéu am
(sonographic feature) nhw 1a mét déc diém tham khao
va hé trg chan doan tich cuec.
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TOM TAT

Muc tiéu: khdo séat cac déc diém cua ki thuét tao hinh xung luc birc xa 4m ARFI trong chdn doén phén biét hat

giap lanh - ac.

Déi twong va phwong phap nghién cteu: nghién ciru mé ta cét ngang. 130 hat gidp duoc thuc hién siéu 4m

quy wdéc B-mode va tao hinh xung lwc birc xa am ARFI béng may siéu &m Acuson Siemens S2000 tai Medic ttr
thang 08/2011 dén thang 10/2012. Tét ca hat gidp déu duoc thuc hién FNAC sau dé dé lam gié tri doi chiéu. X ly
s6 liéu: phédn mém Medcalc.

Két qua: khao sat 130 hat gidp gébm 103 hat lanh tinh, 23 carciném tuyén giap dang nhu va 4 tén thuong dang
nang. Gia tri VTQ trung binh cta mé giép lanh, hat giép lanh va &c tinh lan luot la 1,41m/s (range 0,84 — 3m/s);
2,15m/s (range 0,8 — 4,04m/s) va 3,2m/s (range 0,9 — 9,22m/s). Tai diém cat 2,16m/s, dé nhay va do chuyén cta
ARFI trong phan biét hat giap lanh tinh va ac tinh la 79,4% va 53,7% (dién tich dwdi dwong cong ROC la 0,731). D6
chénh léch gia tri VTQ gitra mé giap binh thuwong va hat giap (lanh, ac) cé dé nhay la 79,5% va do chuyén la 51%
tai diém cét 0,63 (dién tich dui dudng cong ROC la 0,72). Cé sw phu thudc cé y nghia théng ké gidtka VTI va phan
biét hat giap lanh - &c, nguéng sai lédm a = 0,001.

Két luan: VTQ cua hat giap va do chénh léch gié tri VTQ gitka mé giép binh thuong va hat giép cé thé giup
ich trong chan doan phén biét hat giép lanh tinh va éc tinh. C6 thé phéi hop véi VTI dé tang thém gia tri chén doan.
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