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PAT VAN PE

1. TINH CAP THIET CUA DE TAI

Budu giap nhan (BGN) la bénh Iy noi tiét rat thuong gap, trong d6
khoang 5-15% la nhan &c tinh. Hién nay, chan doan buéu gidp nhan
lanh va &c tinh chu yéu dua vao siéu am thuong quy va choc hut
bang kim nho (FNA).

Tuy nhién, siéu am thuong quy khong dua ra dugc do nhay
va/hoic d6 dac hidu & mic cho phép dé chan doan xac dinh hoic loai
trir ung thu giap & mirc do chic chin. FNA la xét nghiém rét co gia
tri xac dinh ban chat nhan giap nhung 1a phuong phap xam lan, doi
hoi ngudi choc cd kinh nghiém va nguoi doc ¢6 trinh do.

Nhitng nim gan day, siéu am dan hdi danh gia do cing cua nhan
giap, mot ky thuat khong xam lan da duoc dua vao chan doan. P
ctirng cua nhan giap 1a mot dac diém rat c6 gia tri phan anh ban chat
ctia nhan giap. Hau hét nhan giap ac tinh c6 do cing cao hon so voi
cac nhan lanh tinh.

Dén nay, chiing t6i chwa thiy c6 cong trinh nghién ciu vé két hop
siéu &m dan hoi vé6i dic diém 1am sang, sinh hda, mién dich, siéu &m
thuong quy va giai phau bénh ¢ bénh budu giap nhan. Chinh vi vay,
ching toi tién hanh dé tai: “Nghién ciru dic diém 1am sang, can lam
sang va gia tri chdn dodn ciia siéu dm dan héi 6 bénh buwéu giap
nhén” nham hai muc tiéu:

(1) Khao sat mot s6 dic diém 1am sang, cin 1am sang (sinh hoa,
mién dich), siéu 4m thudng quy, siéu 4m dan hoi va két qua giai phiu
bénh & bénh nhan buéu gidp nhan co chi dinh va duoc phau thuat.

(2) Xéac dinh gi4 tri chan doan budu giap nhan ung thu cua siéu

am dan hoi sir dung don doc va phdi hop véi siéu am thuong quy.



2. Y NGHIA KHOA HQC VA THU'C TIEN
2.1. Y nghia khoa hoc

Budu giap nhan 1a bénh ly noi tiét phd bién trén 1am sang. Diéu
quan trong la xac dinh ban chat cia nhan giap 1a lanh tinh hay &c tinh
bang cac tham do khong xam nhap trude khi quyét dinh sir dung
FNA va m6 bénh hoc.

Sy phét trién siéu 4m dan hoi giap don doc (thang diém Rago va
cac chi s cua siéu am dan hoi) va phdi hop véi siéu am giap thuong
quy la nhirng phuong phap tham do khéng xam nhép la co s¢ khoa
hoc wu viét hon trong dénh gia ban chét lanh va &c tinh ciia nhan giap
2.2. Y nghia thye tién

Siéu am dan hoi gidp don thuan phdi hop siéu am gidp thuong
quy di dua ra cac gia tri chan doan ciing nhu cac gi tri du béo cho
budu gidp nhan ung thu gop phan trong thuc hanh chan doan.

Chuwong 1
TONG QUAN TAI LIEU

1.1. PAI CUONG VE MQT SO NOI DUNG CUA BGN
1.1.1. Dich t& hoc ciia buéu giap nhan

Qua so nan, ty 1é6 BGN khoang 4-7%; qua siéu am phan giai cao
ty 1& nay c6 thé 1én dén 67%.
1.1.2. Mt s6 nguyén nhan chi yéu gay buéu giap nhan

Thiéu iod, nguyén nhan lanh tinh, nguyén nhan éc tinh.
1.1.3. Céc loai bwéu giap nhan

Budu da nhan TG, cic nhan don doc TG, carcinoma TG, cac
nhan giap phat hién tinh co.
1.1.4. Pic diém 1am sang ciia bwéu giap nhan

Hau hét bénh nhan khéng c6 triéu chung, triéu chimg c6 thé do cheén
ép nhu nuét khd, khd tho ... Mot s6 triéu chimg lién quan ung thu nhu
dau tai nhan gip, khan giong, nhan giap 16n nhanh, hach c6 6n.



1.1.5. Cic yéu t6 nguy co ciia BGN
1.1.6. Chan doan bwéu giap nhan

CA4c xét nghiém sir dung trong chan doan BGN

- TSH va hormon tuyén giap, Calcitonin

- Khéng thé peroxidase tuyén giap (anti TPO)

- Thyroglobulin (Tg) va Anti Thyroglobulin (Anti Tg)

- DAu 4n phan tir

Siéu am giap thwong quy

Chin doan té bao hoc

Phan loai md bénh hoc u biéu mé tuyén giap theo WHO 2022.

Xa hinh tuyén giap

Chup cit I6p vi tinh, chup céng hwéng tir

Chup PET 18-FDG
1.1.7. Mt s6 diém chinh trong diéu tri BGN
1.2. SIEU AM DAN HOI GIAP
1.2.1. Nguyén ly
1.2.2. Mt s6 hinh anh siéu 4m dan hoi nhan giap

- Siéu 4m dan hoi muc bién dang theo thoi gian thuec:

Hau hét duya vao miu thang diém 4 mirc cua Asteria hodc 5 muc
ctia Rago thé hién qua ban d6 dan hoi mau.

- Panh gi4 ban dinh luong ciia nhan gidp véi siéu am dan hdi mic
bién dang:

+ Ty 18 dién tich (AR-Area ratio)
+ Ti sb dan hdi (SR-Strain ratio): do d6 bién dang cua nhan giap

(A) va d6 bién dang ciia nhu mé binh thudng lan can (B), SR la B/A.

- Siéu 4m dan hoi song bién dang (SWE)

+ Siéu am dan hoi song bién dang diém (p-SWE)

+ Siéu 4m dan hdi s6ng bién dang 2 chiéu (2D-SWE):



Hinh anh dan hoi hién thi dudi dang ban d6 mau, véi cac két qua
dinh lugng c6 san dudi dang toc do song bién dang tinh bang m/s
hodc Young’s modulus dai dién bai El tinh bang kPa.

1.3. MOT SO NGHIEN CUU TRONG VA NGOAI NUOC LIEN
QUAN DPEN BUOU GIAP NHAN
1.3.1. Thé giéi

Cac nghién ctu vé siéu am dan hoi dinh tinh va ban dinh luong,
chang han nhu: Moon (2012), Afifi (2017), Okasha (2020).

Céc nghién ctu vé siéu &m 2D-shear wave, chang han nhu nghién
cau cua Zhao (2019), Moraes (2019).

Két hop giira siéu am thuong quy véi siéu am dan hdi co cac
nghién ctru nhu Kwak (2014), Liu (2017).

Mdc dU vdy chua thdy c6 nghién cieu dé cap dén sw phoi hop cia
ACR-TIRADS 2017 Véi thang diém dan héi Rago, ti s dan héi va
siéu am dan hoi s6ng bién dang 2 chiéu (2D-shear wave).

1.3.2. Viét Nam

MGt sb nghién ciu thang diém dan hoi 4 mic cua Asteria va ti s6
dan hdi vé nhan giap nhu: Bui Pang Phuong Chi (2016), Pham Thi
Diéu Huong (2017). Tuy vy, cac dé tai trong nudc chua dé cap dén
nghién ciru vé siéu am dan hoi 5 mirc theo thang diém cia Rago.

V& siéu am dan hdi dinh lugng cd mot sé nghién cieu vé nhan giap
bang ky thuat ARFI nhu: V5 Mai Khanh, Dau Thi My Hanh (2018).
Tuy nhién, & trong nude chua dé cap nghién ctu vé siéu 4m dan hoi
nhan giap dinh luong bang ki thuat 2D-shear wave.



Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Tiéu chuén lya chon

Bénh nhan dugc chan doan BGN c6 chi dinh phau thuat nhan giap
tai Trung tim Ung Budu - Bénh vién Trung wong Hué va dong y
tham gia vao nghién curu.

Bénh nhan BGN c6 chi dinh phau thuat khi cé it nhat mot trong
cac biéu hién sau: Cheén ép khi quan, thuc quan gay khé tha, kho
nudt; Nhan giap to anh huong dén tham my; Nhan gidp tién trién
nhanh vé kich thudc; Nghi ngo 4c tinh hay &c tinh trén siéu am
2.1.2. Tiéu chuan loai trir

Bénh nhan d3 duoc diéu tri noi khoa hay phau thuat tuyén giap
trude do; DA choc hat bang kim nho (FNA) nhan giap truge khi lam
siéu 4m thuong quy va siéu am dan hoi gidp; Pang mac bénh cip
tinh phdi hop (nhidm tring cap tinh, dot quy no cap tinh...); Nghi
ngd budu giap nhan dang co viém; Pang mic cac bénh man tinh
nang phdi hop (suy tim, bénh phdi tic nghén man tinh); Puoc xéac
dinh ung thu c6 di cin, da dugc diéu tri bang xa tri hodc hda chat;
Nang tuyén giap don thuan (khdng cd phan dic trén siéu am thuong
quy).

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru

Phuong phéap nghién ctru Cit ngang.
2.2.2. Pia diém va thoi gian nghién ciru

Nghién ctru dugc tién hanh tai Trung tam Ung Budu - Bénh vién
Trung wong Hué. Thoi gian thu thap s6 liéu tir 4/2018 dén 7/2020.
2.2.3. Cé& mau va phwong phap chon miu

C& mau nghién ctru duge udce tinh dya vao cong thirc sau:



Z(1—“/2)2P(1 -p)
n= =

Trong do: Z(1-an) = 1,96 v6i d tin cay la 95%.

p = 0,438 (ty 1¢ ung thu giap theo nghién ctu ctia Bui Dang
Phuong Chi nam 2016).

d =0,1 1a d6 chinh xac mong muén.

Theo cong thirc trén, ¢& miu nghién ctru tdi thiéu 1a 94 bénh nhan.
Thyc té s6 lugng dbi tugng thu thap dugc trong nghién ctru 1a 102.

2.2.4. Quy trinh nghién ciru

(1) Kham dé phat hién cac dic diém 1am sang (trude phiu thuat)

(2) Xét nghiém FT,, TSH véi may Cobas 8000 theo phuong phép
mién dich phong xa canh tranh tai khoa Sinh héa Bénh vién Trung
wong Hué (trude phiu thuat).

(3) Xét nghiém Tg, anti Tg v6i may Gamma Probe theo phuong
phap mién dich phong xa tai khoa Y hoc hat nhan Bénh vién Trung
wong Hué (trude phau thuat)

(4) Siéu 4m giap thudong quy bing may siéu &m Samsung RS85
v6i dau do Linear L3-12 MHz va LA2-9MHz (truéc phiu thuit)

(5) Siéu am dan hoi giap bang may siéu &m Samsung RS 85 véi
dau do Linear L3-12 MHz (do SE) va LA2-9MHz (do SWE) (trudc
phau thuat). Céch tién hanh nhu sau:

- Siéu am dan hoi mirc bién dgng (Strain Elastography-SE)

+ Péanh gia d6 dan hoi ctia nhan giap trén hinh anh dan hoi mau
theo thang diém Rago (5 muc).

a b 3 d e

Hinh 2.10: Thang diém dan héi caa Rago.

a,b,c,d,e: thang diém Rago tir 1 déns
Mau xanh l4: dai dién cho viing mém, mau xanh dwong dai dién cho viing

cuang



+ Tinh ti s6 dan hoi: Pat 2 ROI ¢o kich thude va do sau tuong tu
nhau: ROI thir nhat ¢ nhan giép (A) va ROI thir hai & nhu md ké can
(B). Ti s6 dan hoi B/A, s& hién thi trén man hinh.

Hinh 2.11: Phwong phép tinh Hinh 2.12: Két qua caa phép
ti so dan hoi do béi 2D-Shear wave

- Siéu am dan hoi song bién dang (Shear Wave Elastography)

Str dung ky thuat 2D-shear wave, thong tin két qua thé hién
bang hinh dan hoi mau chdng 1én hinh B-mode (md cang cing c6
mau sic cang dam). Po van tdc song bién dang (m/s) bang cach dit
ROI 1&n ban d6 mau sic. Két qua do c6 gia tri tdi thiéu, tdi da, trung
binh va d6 léch chuan dwoc hién thi. Nghién ctu cua ching toi lay
gia tri trung binh.

+ Dt ROI 1én vi tri cang nhat cia nhan giép, van toc séng bién dang
(m/s) duoc hién thi.

+ Tuong tu nhu trén, dat ROI 18n mé giap ké can nhan

(6) Ghi nhan két qua giai phau bénh sau phau thuat.
2.2.5. Bién s6 nghién ctru
2.2.5.1. Bic diém chung doi twong nghién ciru
- Tubi: tinh theo nam, chia thanh cac nhom tudi < 40, 40-60, > 60.
- Gi¢i tinh: nam hay nir.
- Huyét 4p, nhip tim: huyét 4p tim thu-tdm truong, ting huyét ap,
mach nhanh (> 90 ck/p)
2.2.5.2. Ddc diém lim sing

- Dau tai nhan giap.



- Budu giap 16n nhanh.

- Kho thé.

- Nubt kho.

- Khan giong.

- Hach c¢b 16n.
2.2.5.3. Pinh lwgng FT4, TSH huyét thanh

- FT4 tang khi > 22 pmol/l va giam khi < 12 pmol/Il

- TSH tang khi > 4,94 plU/I va giam khi < 0,35 plU/I
2.2.5.4. Dinh lweng Thyroglobunin (Tg) va Anti Thyroglobunin
(Anti Tg) huyét thanh

- Tg tang khi > 50 ng/ml va giam khi < 2 ng/ml

- Anti Tg tang khi > 70 1U/ml
2.2.5.5. Siéu am giap thwong quy

- Thé tich tuyén gidp (cm®) = thé tich thuy phai + thé tich thuy
trai. Thé tich mdi thay duoc tinh theo cong thic:

V(cm3) =ax b X ¢ X /6.

Trong d6 a, b, ¢ (cm) la kich thuéc 3 chiéu cua thiy gidp. Thé tich
tuyén giap chia thanh 3 nhém <10 cm?, 10-18 cm?, >18 cm®.

- S lugng nhan giap: chon 1 nhan giap/1 bénh nhan (chon nhan
gidp nghi ngd nhat trén siéu am).

- Vi tri ctia nhan giap: Thay phai, thuy trai, eo.

- D6 hoi &m: Tang &m, dong am, giam am, rat giam am.

- DAu Halo: Halo (+) khi c¢6 vong giam am déu, rd, bao quanh
toan bo nhan giap. Néu khéng cé vong nay thi goi 1a Halo (-).

- Puong bo cua nhan giap: By déu, b khong déu (hay bo nhiéu
thily, da cung), bo mo rong ra ngoai tuyén giap.

- Ti duwong kinh truée sau (chiéu cao)/duong kinh ngang (chiéu
rong) cta nhan giap > 1 hay < 1.



- VOi hoa ciia nhan giap: khong véi hda, véi hda ngoai vi, voi hda
16N, vi voi hoa.

- D4u tang sinh mach cua nhan giap: Khong ting sinh, tang sinh &
ngoai vi, tang sinh & trung tdm (hay trung tm va ngoai vi).

- Phan d6 yéu t6 nguy co 4c tinh nhéan giap dua vao dic diém cua
nhan theo ACR - TIRADS 2017 véi cac phan nhém TIRADS 1, 2, 3,
4, va 5 (tir lanh tinh dén nghi ngo cao).
2.2.5.6. Siéu am dan hoi gidp

- Thang diém dan hdi nhan giap theo thang diém cua Rago

- Ti s6 dan hoi (SR): 1a ti s6 gitra do bién dang cua nhu md ké can
nhan giap va nhan giap.

- Van téc song bién dang (Van téc song bién dang cua nhan giép)
tinh bang mi/s.

- Van tbc mo giap ké can (van téc séng bién dang cua mé giap ké
can nhan) tinh bang m/s.
2.2.5.7. Gidgi phdu bénh déi véi nhan tuyén giap sau phiu thugt

- Lanh tinh: U tuyén, nhan keo, viém man.

- Ac tinh: Ung thu biéu mé thé nha.

2.2.6. Phwong phap xir 1y s6 ligu

S6 liéu duoc nhap va phan tich béi phan mém SPSS 20.0.

Bién s dinh tinh duogc trinh bay bang tan suat (n) va ty 18 (%). So
sanh sy khac biét ty 18 caa 2 nhém nghién ctu bang kiém dinh Chi
binh phuong (y¥°) v6i do tin cdy 95% hodc kiém dinh chinh xac cia
Fisher. Bién s dinh lugng dugc mo ta bang gia tri trung binh va do
léch chuan néu bién s c6 phan bd chuan hay trung vi va tir phan vi,
gid tri nho nhat, gi tri 16n nhét néu bién s6 khéng c6 phan bd chuan.
So sénh su khac biét 2 trung binh giira cac nhém nghién ciru bang
kiém dinh t néu bién sé c6 phan bé chuin hoic kiém dinh Mann-



Whitney néu bén sé khdng ¢ phan bo chuan. Panh gia méi tuong
quan giira 2 bién sé dinh lugng bang hé s twong quan Pearson ()
hodc Spearman (rs).

Phén tich dudng cong ROC dé xac dinh gia tri du bao BGN ung
thu cua cac chi sé siéu am dan hdi bang dién tich dudi dudng cong
AUC. Céc thong sé vé do nhay, do dac hiéu, gia tri du bao duong
tinh, gia tri dy béo &m tinh, twong &ng voi cac diém cat ciing dugc
tinh toan.

Kiém dinh c6 y nghia thong ké khi gia tri p < 0,05.

2.2.7. Han ché sai sé

B6 cong cu duogc thiét ké va diéu tra thu nghiém trudc khi tién
hanh thu thap s6 liéu. Thuc hién xét nghiém, si€éu am va doc két qua
md bénh hoc 1a nhiing bac sy chuyén mon cao, ¢6 nhiéu kinh
nghiém.

2.2.8. Pao dirc y hoc nghién ciru

Dé cuong nghién ctru da duoc chap thuan boi Hoi dong dao duc
cia Truong Pai hoc Y-Duoc Hué. Pdi twong tham gia nghién ctu
duoc giai thich rd muc tiéu va ty nguyén dong y tham gia. Bénh nhan
c6 quyén tir chdi tham gia bat cur IGc ndo trong khi nghién ctu. Céc
théng tin cua bénh nhan chi phuc vu cho muc dich nghién ciru.

Chuong 3
KET QUA NGHIEN CUU

3.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUUU

Tudi trung binh cia mau nghién ctu 1a 45,9+13,6; tudi nho nhat
1a 15 va I6n nhét 1a 75; trong d6 nhom tudi 40 - 60 chiém ty I cao
nhét (53,9%); ty 1& niv/nam 12 8,3.
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3.2. PAC PIEM LAM SANG, CAN LAM SANG (SINH HOA,
MIEN DICH), SIEU AM THUONG QUY, SIEU AM PAN HOI
VA KET QUA GIAI PHAU BENH O BENH NHAN BUOU
GIAP NHAN CO CHI PINH VA PUQC PHAU THUAT
3.2.1. Pic diém 1am sang, sinh hoa, mién dich
- Pic diém 1am sang: nudt kho chiém cao nhit 36,3%, dau tai
nhan giap chiém thap nhat 4,9%.
- Ty I¢ bién doi chi s6 sinh hoa, mién dich
+ FT4 tang, giam déu 1,0%; TSH tang, giam lan luot 12 1,0%,
3,0%.
+ Tg tang, giam lan luot 12 22,8%, 6,5%
+ Anti Tg ting 19,6%; dong thoi Tg va anti Tg ting 2,2%.
3.2.2. Hinh 4nh siéu 4m giap thuong quy
- Nhan giap c6 Halo (-) chiém cao hon véi ty I& 72,5%.
- Nhan giap giam am chiém cao nhat 62,7%.
- Nhan giap c6 b khdng déu chiém 37,3%,
- Ti chiéu cao/chiéu rong véi gia tri < 1 chiém cao hon véi 68,6%.
- Nhan giap c6 voi hda thi vi voi hda chiém ty ¢ cao nhat 40,2%.
- Nhan giap tang sinh mach mau trung tdm chiém cao nhat 56,9%.
3.2.3. Thang diém Rago va cac chi sé ciia siéu Am dan hoi
- Thang diém Rago 4, Rago 5 chiém lan luot 22,5%, 20,6%.
- Ti s6 dan hdi trung binh la 3,87+2,31; SR > 3,5 chiém 48%.
- Van téc séng bién dang trung binh 12 3,41 + 1,14 m/s.
- Van téc md giap ké can trung binh 14 2,10 + 0,41 my/s.
3.2.4. Két qua giai phiu bénh ciia nhan giap sau phiu thuat
- Nhan éc tinh chiém ty 1& 51,0% gom toan bo 1a thé nh.
- Trong s6 nhan lanh tinh thi u tuyén chiém ty Ié cao nhat 26,5%.
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3.2.5. So sanh két qua giai phau bénh véi mién dich, phan dé
TIRADS

- Khdng c6 su khac biét c6 ¥ nghia thong ké giita nhan giap ac
tinh va lanh tinh vé ti 1¢ Tg tang (p > 0,05), ti 1& Anti Tg ting (p >
0,05), ti I¢ dong thoi Tg va Anti Tg tang (p > 0,05).

- C6 sy khéc biét co y nghia thdng ké giita nhan gip 4c tinh va lanh
tinh V& ty I¢ theo phan d¢ TIRADS 4 (p < 0,05) va phan do TIRADS 5
(p<0,05).

Gi4 tri chan doan BGN ung thu ctia phan d6 TIRADS:

+ TIRADS 4 c6 Se 5,8%, Sp 76,0%, PPV 20,0%, NPV 43,7%.
+ TIRADS 5 c6 Se 94,2%, Sp 98,0%, PPV 98,0%, NPV 94,2%.
3.3. GIA TRI CHAN POAN BUOU GIAP NHAN UNG THU
CUA SIEU AM PAN HOI SU DUNG PON PQC VA PHOI
HOP VOI SIEU AM THUONG QUY
3.3.1. Gia tri chian do4an bwéu giap nhan ung thu ciia siéu 4m dan hoi

- C6 su khéc biét co y nghia thong ké giira nhan gidp 4c tinh va lanh
tinh vé ti I& theo thang diém Rago 4 (p < 0,05), thang diém Rago 5 (p <
0,05), thang diém Rago >4 (p < 0,05).

Gia tri chan doan BGN ung thu ciia thang diém Rago:

Rago 4 c6 Se 42,3 %, Sp 98,0%, PPV 95,7%, NPV 62,0%.

Rago 5 c6 Se 40,4 %, Sp 100,0%, PPV 100,0%, NPV 61,7%.

Thang diém Rago > 4 c6 gi4 tri chan doan budu giap nhan ung
thu véi Se 82,7%; Sp 98,0%; PPV 97,7%; NPV 84,5%.
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Bang 3.10: Gié tri dw bao buéu giap nhan ung thw theo cac chi
so ciia siéu Am dan hoi

Chi s Piém Po | Do dic | AUC (KTC P
cat nhay hié¢u 95%)
(%) (%)
Ti s6 dan hoi 0,93
>3.92 73,1 ’ <0,001
>3.9 3, 98,0 (0.87-0,97) 0,00
Van téc séng 0,92
>3.1 2, , <0,001
bién dang 23, 923 80,0 (0,85-0,96) 0.00
Van téc md 0,52
N >2.2 , 70, ’ 67
giap ké can - 38,5 0.0 (0,42-0,62) 0,673

Bang 3.11: Gia tri dw b4o buéu giap nhin ung thw theo ty s6 dan
hdi, van toc song bién dang phdi hop véi thang diém Rago

Po
Y Po y
hi < piém nh;’ dic | AUC (KTC
cht (%)y higu|  95%) P
(%)
Tisddanhdi | >3,7 | 93,0 | 45,7 0,59 0,362
Rago - ’ " | (0,48 - 0,68) ’
3 | vantébc song 0,55
>4.4 | 100,0 | 18,5 0,828
bién dang - (0,45 - 0,65)
Ti sd dan hoi | >3,17 | 100,0 | 54,4 0.78 <0,001
Rago - ’ " | (0,68 -0,85) '
4 | Van téc séng 0,77
>2.9 | 100,0 | 46,8 <0,001
bién dang - (0,67 - 0,85)
Tisddanhdi | >3.8 | 952 | 72,8 0.87 <0,001
Rago | - omnon] = ! | (078-093) |~
5 | Van téc song 0,81
>3,05 | 100,0 | 51,9 <0,001
biéndang |~ (0,72 - 0,88)
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3.3.2. Gia tri chan dodn bwéu giap nhin ung thu cia phoi hop

siéu Am dan hdi véi siéu Am thwong quy

Bang 3.14: Gia tri du biao buéu giap nhan ung thu ciia cac chi so
cuia siéu 4m dan hdi phéi hep phan @9 TIRADS

Chi sé C‘:t nhay hi"'éu (KTC D
(o) . o,
) | 0p) 95%)
Tl;%idan =392 | 933 | 437 | ¢ 4%2?69) 0,216
TIRADS Al il
4 Van toc 0.63
7 -,’\ > i)
song bien >3.6 86,7 | 47,1 (0.53-0,73) 0,100
dang
Tl;%ida“ =392 | 760 | 981 | o 8%?; g7y | <0001
TIRADS Al Ateid
5 Van toc 0.93
7 > b
_fong >343 | 86,0 88,5 (0.87-0,97) <0,001
bién dang

Béang 3.16: Gia tri chin doan bwdéu giap nhan ung thw cia phoi
hop phan d9 TIRADS véi thang diém Rago

Phéi hop P dic Gi4 tri dw bao dwong
higu (%) tinh (%)
TIRADS 5 98,0 98,0
TIRADS 5 + Rago 4 100,0 100,0
TIRADS 5 + Rago 5 100,0 100,0
TIRADS 5 + Rago > 4 100,0 100,0
Nhdn xét:

- Phan d6 TIRADS 5 c6 Sp va PPV déu | 98,0%.
- Phdi hop phan d6 TIRADS 5 véi thang diém Rago 4, Rago 5,
Rago >4 c¢6 Sp va PPV déu dat 100,0%.
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Bang 3.17: Hoi quy logistics cua phan do TIRADS, thang diém Rago, ty s6 dan hdi, van téc song bién dang

trong chin doan budu giap nhan ung thu

M hinh héi quy

o ", Mb hinh 12 M hinh 2° M6 hinh 3°
logistics domn bién
OR hiéu OR hiéu OR hiéu
OR thd chinh chinh chinh
, (KTC 95%) P (KTC P (KTC P (KTC P
Dic diém 95%) 95%) 95%)
Rago 2 1 1 - 1
5.7 3.2 31
3 12-275 | 9029 | (05_ 233 | 0241 - " | (02-413) | 0388
369,8 378 28
A5 | (415-32085) | <000 | (57 5266) | %007 - " | 01-1103) | 2582
TIRADS | 2/3/4 1 : 1 1
800,3 139 1124
5 | (804-79631) | <0001 - | (9,8-1982,1)| <0001 | (5.3 2367,2) | 9002
75 21 3.8 3.1
T§ 56 dan hdi 34-166) | 0001 | 08 51) | 0122 | (103 143) | 9045 | (07 143) | 0138
Van téc séng bién 11,6 34 1,5 1,5
dang 46-289) | <0001 | (1Tgg) | 0027 h5laqy | 042 ] 5.5 | 049

Nhdn xét: Trong $6 phan d6 TIRADS, thang diém Rago, ti s6 dan hoi, van tdc song bién dang thi phan d6

TIRADS 5 c6 gia tri chin doan budu giap nhan ung thu cao nhét.
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Chuong 4
BAN LUAN

4.1. PAC PIEM CHUNG POI CUA TUQNG NGHIEN CUU

Tudi trung binh trong mau nghién cau la 45,9+13,6, thap hon
nghién ctu & Viét Nam ciia Nguyén Khoa Diéu Van la 47,6+12,06
va nghién ctru & Tay Ban Nha cua Sebastidn-Ochoaa nghién ctru 658
bénh nhan BGN c6 tudi trung binh 48,6.

Ngoai ra, két qua c6 ty I¢ nit/nam la 8,3: phli hop Véi y van trén
thé gii (BGN gap & nit nhiéu hon nam).
4.2. MOT SO PAC PIEM LAM SANG, CAN LAM SANG (SINH
HOA, MIEN DICH), SIEU AM THUONG QUY, SIEU AM PAN
HOI VA KET QUA GIAI PHAU BENH O BENH NHAN BUOU
GIAP NHAN CO CHI PINH VA PUQC PHAU THUAT
4.2.1. Pic diém 1am sang

Nghién ciru caa ching toi, bénh nhan co dic diém 1am sang chiém
ty 16 twong ddi thip. Pic diém nay ciing kha tuong dong véi cac
nghién ctu khac, tai Vit Nam cua Vil Bich Nga (2013) véi 339 bénh
nhan cho thay, triéu chiing 1am sang rat nghéo nan va chiém ty 18 rat
thap: nudt vuéng (5,3%); hach c¢d (1,5%); dau (0,9%); kho tho
(0,9%); khan giong (0,2%). Tuy nhién, nghién ctru cua Afifi (2016)
cho thiy cac dau hiéu 1am sang xuat hién nhiéu hon, véi cha yéu 1a
viing ¢b 16n khong dau (52%); biéu hién chén ép (18%); khan giong
(4%) va nhiém doc giap (4%); 22% khong trig¢u chang.
4.2.2. Bién dbi chi s sinh hoa

Mau nghién ciru c6 FT4, TSH tang hay giam déu rat thap, co
nghia binh giap 1 chii yéu, phi hop véi nhan dinh cua céc tac gia

trong va ngoai nudc.

16



4.2.3. Bién déi chi s6 mién dich

Mau nghién ctu ching t6i ¢o ty 1é Tg ting va anti Tg tang 1an luot
la 22,8% va 19,6%. Két qua nay cao hon so véi nghién ciiu caa Nguyén
Thé Thanh (48 bénh nhan siéu &m nghi ngd ung thu giap dugc lam FNA)
Vai ty 16 Tg ting va anti Tg tang 1an luot 12 6,3% va 8,3%.

4.2.4. Hinh 4nh siéu 4m giap thwong quy

Nhin chung, cac dic diém lién quan dén nhan giap ac tinh trong
nghién ctru cua chdng t6i chiém ty 1 kha cao: Halo (-) 72,5%, giam
am 62,7%, by khong déu 37,3%, chiéu cao hon chiéu rong 31,4%, Vi
vOi hoa 40,2%. Diéu nay co thé dugc giai thich 1a do mau nghién
cau cua chang tdi ¢ ty 1¢ nhan giap ung thu kha cao (51%).

4.2.5. Thang diém Rago va céc chi sb ciia siéu 4m dan hoi

Thang diém dan hoi theo Rago

Két qua chiing toi: Thang diém Rago 4 + Rago 5 (43,1%) cao hon
so véi nghién cuu cua Afifi (32%), duoc giai thich do ty 1é nhan giap
&c tinh trong mau nghién ciru cta ching toi cao hon.

Ti s6 dan héi (SR)

SR > 3,5 trong nghién ciru ching t6i l1a 48,0%, cao hon so véi nghién
cuau cua Bui Pang Phuong Chi (39,3%). Su khac biét nay Ia do ty 1€
nhan giap 4c tinh ciia chiing t6i cao hon va SR 1a chi s6 danh gid do
cung nhan giap.

Vin téc séng bién dang

Mau nghién ciu c6 van toc song bién dang l1a 3,41+1,14 m/s,
twong tu nhu két qua nghién cau caa Liu gom 313 nhan giap (194
nhan &c tinh va 119 nhan lanh tinh) c6 van téc séng bién dang
3,37+0,74 m/s.

Van téc md giap ké can

Két qua 1a 2,1+0,41 m/s va khi so sanh do cung cua mo giap ké
can nay véi md gidp binh thuong trong mot sé nghién ciru nude
ngoai, thi thay mo giap ké can cd thé mém hon hoic cing hon.
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4.2.6. Giai phiu bénh ciia buéu giap nhan

Két qua nghién ctiu chiing tdi cho thiy nhan 4c tinh 1a 51,0% va
toan bo déu la thé nhi. Két qua cua chdng toi tuong tu nhu nghién
ctru cua Vil Bich Nga vai két qua cac nhan &c tinh 100,0% déu l1a thé
nhd. Két qua nay ciing phi hop véi y van trén thé giéi khi ghi nhan
ung thu thé nha chiém ty I cao nhit trong cac loai ung thu giap.
4.2.7. So sanh két qua giai phau bénh véi mién dich, phan do
nhéan giap theo ACR-TIRADS 2017

Nghién ctru chung toi: Chua tim thay su khéac biét c6 ¥ nghia
thong ké vé ty Ié Tg tang, Anti Tg ting, dong thoi Tg va Anti Tg ting
& nhom bénh nhén c6 nhén gip ac tinh va nhdm bénh nhan c6 nhan
giap lanh tinh. Didu nay ph hop vai 1 s nhan dinh va nghién cuu:

Nguyén Thé Thanh (2019) voi 48 bénh nhan siéu am nghi ngo
ung thu giap: Cac xét nghi¢m Tg, Anti Tg chua c6 gia tri trong chi
diém ung thu giap.

D6 Trung Quan: xét nghiém Anti Tg chi nén 1am & nhiing bénh
nhan co triéu chung 1am sang va siéu &m goi y viém giadp man, khong
c0 chi dinh xét nghiém Tg trong trudng hop nhan giap.

Nguyén Hai Thuy: Tg tang la dau hiéu quan trong trong ung thu
giap biét hoa nhung c6 thé ting trong u tuyén. Xét nghiém Tg cd gia
tri dé theo ddi sau phau thuat va danh gia di can tai phat.

Két qua ching t6i cho thay phan d6 TIRADS 5 c6 gi4 tri chan
doan budu giap nhan ung thu rit cao véi Se 94,2%, Sp 98,0%, PPV
98,0%, NPV 94,2%. Két qua nady cao hon so véi cac nghién ciu vé
TIRADS, chang han nhu cia Tran Thi Ly (2019): Se 95,5%; Sp
73,0%; NPV 87,3%; PPV 89,4% hay nghién ctu ciia Liu (2017) véi
Se 89,69%, Sp 88,24%, PPV 92,55%, NPV 84,0%.
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4.3. GIA TRI CHAN POAN BUOU GIAP NHAN UNG THU
CUA SIEU AM PAN HOI SU DUNG PON POC VA PHOI
HOP VOI SIEU AM THUONG QUY

4.3.1. Gia tri chian doian BGN ung thu ciia siéu Am dan hdi
4.3.1.1. So sanh két qud gidi phdu bénh véi thang diém Rago

Thang diém Rago > 4 trong nghién ctru chung t6i c6 do dac hiéu
(Sp) 98,0% va gia tri dy bao duong tinh (PPV) 97,7% cao hon so véi
nghién ciu cua Moon (Sp 95,3%, PPV 28,0%), Liu (Sp 84,4%, PPV
61,2%).

Thang diém Rago hién thi s6 lugng va vi tri viing cimng ciia nhan
gidp trén ban d6 dan hdi mau. Nghién ctu ching t6i: thang diém
Rago 4 (Sp 98,0%), dic biét Rago 5 (Sp 100,0%) rét dic hiéu cho
nhan giap &c tinh pht hop dic diém cua thang diém 4 va 5 theo thang
diém Rago.

Qua d6 cho thiy gia tri chan doan rat cao trong chan doan phan
biét cua thang diém Rago 4, Rago 5, Rago > 4.
4.3.1.2. Gia tri dw bdo bwéu gidp nhin ung thw theo ti sé dan héi

Két qua cuia chiing tdi: Ti s6 dan hoi (SR) tai diém cét 3,92 c¢6 do
nhay (Se) 73,1% va d¢ dac hiéu (Sp) 98,0%. So véi nghién cau caa
Ning: SR tai diém cit 4,23 c6 Se 81,8% va Sp 82,9%; Lyshchik: SR
tai diém cat 4,00 c6 Se 82,0% va Sp 96,0%:; thay riang: nghién ctu
ching tdi tai diém cit c6 gia tri thap hon, nhung c6 do dic hiéu déu
cao hon va rit cao, qua d6 cho thiy diém cat 3,92 nay rat co gia tri
chan doan x4c dinh d6i v6i nhan ung thu.
4.3.1.3. Gid tri dw bdo bwdu gidp nhin ung thw theo v@n téc séng
bién dang

Trong nghién ciru nay chiing toi dung ky thuat 2D-shaear wave la k§
thuat dinh Iuong mai, khach quan cao va c6 thé chon duoc vi tri cing
nht dé do dua trén ban d6 dan hdi mau 2 chiéu va ghi nhan: van téc séng
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bién dang tai diém cit 3,1 m/s c6 dd nhay 92,3% va do dac hiéu
80,0%. So véi nghién ciu cua Bhatia: Van téc song bién dang tai
diém cat 3,45 m/s c6 Se 77,0%; Liu: Van téc song bién dang tai diém
cit 3,65 m/s c6 Se 66,0%; thay rang: nghién cau ching tdi tai diém
cit c6 gia tri thap hon, nhung c6 do nhay cao hon, dong thoi d6 dac
hiéu cao. Gia tri 3,1 m/s nay rat co gié tri dé sang loc ung thu va dic
hiéu cho ung thu. C6 thé sir dung gia tri nay dé thuc hanh chan doan.
4.3.1.4. Gia tri duw bdo bwéu gidp nhin ung thu theo ty 56 dan hoi,
vén téc séng bién dang phéi hep Véi thang diém Rago

Hién nay, ching t6i chua thay nghién ctru dé cap vé du bao ti s6
dan hoi hay van tc song bién dang phdi hop véi thang diém Rago va
nghién ciru cua ching tdi c6 két qua nhu sau: Phdi hop thang diém
Rago 4 va ti s6 dan hdi tai diém cat 3,17 c6 Se 100,0% va Sp 54,4%;
Phéi hop thang diém Rago 4 va van toc song bién dang tai diém cat
2,9 m/s c6 Se 100,0% va Sp 46,8%; Phdi hop thang diém Rago 5 va
ti s6 dan hoi tai diém cat 3,8 co Se 95,2% va Sp 72,8%; Phdi hop
thang diém Rago 5 va van tc song bién dang tai diém cat 3,05 m/s
c6 Se 100,0% va Sp 51,9%.

Véi cac phéi hop vira néu, két qua nghién ctru co do dac hiéu thap
nhung d6 nhay rat cao. Do d6, trong thuc hanh chan doén, c6 thé ung
dung su phdi hop thang diém Rago vdi cac chi sé cua siéu am dan
hdi v&i nhau nhu mét test sang loc ung thu giap.
4.3.1.5. Téng hep gia tri chdn dodn bwdu gidp nhéin ung thw cia
siéu am dan hoi

Thang diém Rago 4, Rago 5 c6 Sp rat cao (98,0-100,0%). Ti s6
dan hoi c6 Se kha cao (73,1%) va Sp rat cao (98,0%). Van tc song
bién dang c6 Se rét cao (92,3%) va do Sp cao (80,0%). Thang diém
Rago 4 hay Rago 5 phdi hop véi ti s6 dan hdi, van téc séng bién
dang c6 Se rat cao (tir 95,2-100,0%).
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V6i nhiing két qua nay cho thay, siéu am dan hoi trong nghién
ctru cua ching tdi ¢d gia tri chan doan cao va phut hop véi nhan dinh
cia mot s6 nghién ctru khac nhu Dighe MK (2014): SWE dang trd
thanh k¥ thuat tham chiéu cho tuyén giap; Moraes (2019): siéu am
dan hoi da duoc chimg minh nhu mét cdng cu b sung hitu ich dé
phan tang nguy co cho nhan giap; Zhao (2019) chi ra rang vai trd
chinh ctia siéu 4m dan hoi 1a xac dinh nhan gidp nao c6 thé theo ddi
ma khong can FNA hogc phau thuat; Cantisani va cong su (2022)
cho thay siéu am dan hoi c6 thé sir dung thudng xuyén cho phan tang
nguy co ac tinh cho nhan giap.

4.3.2. Gi4 tri chin doan bwéu giap nhin ung thw cia phdi hop
siéu Am dan hdi véi siéu Am thwong quy

4.3.2.1. Gia trj dw bdo bwdu gidp nhin ung thw ciia chi sé siéu am
dan héi phoi hop phin @ ACR-TIRADS 2017

Nghién ciru chang toi cho thiy: Phan d6 TIRADS 5 phdi hop ti
s6 dan hoi tai diém cat 3,92 c¢6 Se 76,0% va Sp 98,1%; Phan do
TIRADS 5 phdi hop van téc séng bién dang tai diém cat 3,43 m/s c6
Se 86,0% va Sp 88,5%. Hién tai, chung toi chua thiy nghién ciru dé
CAp V& Céc gia tri dy béo ung thu giap ciia phdi hop nay.
4.3.2.2. Gid tri chin dodn bwdu gidp nhin ung thw ciia phoi hop
siéu @m dan hoi va siéu am thwong quy

Phan d6 TIRADS 5 c6 gi4 tri chan doan véi do dac hiéu va gié tri
du bao duong tinh déu 98%. Khi phdi hop TIRADS 5 véi thang diém
Rago 4, Rago 5, Rago > 4 thi ¢6 d6 dac hiéu va gia tri du bao duong
tinh déu la 100%.

Nghién ctru caa ching toi khi so sanh va két hop siéu am dan hoi
(thang diém Rago, ti sb dan hdi, van toc song bién dang) véi siéu am
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thuong quy cho thay: Siéu am dan héi 1a mot cong cu bd sung cho siéu
am thuong quy dé nang cao hiéu qua trong chan doan budu gidp nhan
ung thu. Két qua ciia chling tdi phii hop céc tac gia sau:

Monpeyssen (2013), Dighe (2014): Siéu 4m dan hdi nhu mot
tham s6 bd sung cho siéu am thuong quy nang cao gia tri du bao
duong tinh, cung cdp d6 chit ch& hon nita dé xac dinh dic diém cua
ung thu giap.

KwaK (2014): Trong thuc hanh 1am sang, chan doan cudi clng
thuong dua vao két hop siéu am thuong quy va siéu am dan hoi.

Afifi (2016): Két hop siéu am dan hdi va siéu am thuong qui cho
thdy hiéu qua vuot troi trong phan biét nhan gidp ac tinh va lanh tinh
so vai ting ky thuat don thuan.

Liu (2017): Két hop SWE va TIRADS c6 thé sir dung nhu mot
cong cu don gian dé phan tang nguy co cho nhdn gidp mot céch
chinh xac va c6 thé gidp thay thudc 1am sang khi dua ra quyét dinh
phau thuat.

Prajapat (2019): Siéu 4m dan hdi thoi gian thuc néu dugc sir dung
cing voi sidu am thuong quy, 1am giam cac can thiép khong can thiét.

Pham Thi Diéu Huong (2017): Két hop siéu 4m dan hoi véi siéu
am 2D, phan loai TIRADS thu duoc két qua tiang cao.

KET LUAN
Qua khao sat 102 bénh nhén vai 102 budu gidp nhan co chi dinh

va duoc phau thuat tai Bénh vién Trung wong Hué tir 4/2018-7/2020
ching tdi rat ra cac két luan sau:
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1. Mt s6 diic diém lam sang, cin lAm sang (sinh héa, mién dich),
siéu Am thuwdng quy, siéu Am dan hdi va két qua giai phau bénh

- Triéu ching nudt khé thuong gap nhat (36,3%). C6 su khac biét
c¢6 y nghia théng ké gitra nhan giap ac tinh va lanh tinh vé ti lé cac
triéu chung hach c6 16n, budu giap 16n nhanh, khan giong.

- Ti I¢ FT4 giam va TSH tang rat thap (1,0%).

- Chura tim thay sy khéc biét co y nghia thong ké vé ti I¢ Tg tang,
Anti Tg ting, dong thoi Tg va Anti Tg ting & nhém bénh nhan c6
nhan giap ac tinh va nhdm bénh nhan c6 nhan giap lanh tinh.

- Ti 1€ nhén giap: Halo (-) la 72,5%, giam am la 62,7%, bd khong
déu 1a 37,3%, chiéu cao 16n hon chiéu rong la 31,4%, vi voi hoa 1a
40,2%, tang sinh mach mau trung tam Ia 56,9%.

- Theo ACR-TIRADS 2017, TIRADS 5 ¢6 gia tri chan doan budu
giap nhan ung thu vdi do nhay 94,2%, d6 dac hiéu 98,0%, gia tri du
béo duong tinh 98,0%, gia tri du bao 4m tinh 94,2%.

- Nhan gidp c6 thang diém Rago 4, Rago 5 vai ti 1¢ lan luot 1a
22,5%, 20,6%.

- Ti s6 dan hoi, van téc séng bién dang, van tbc mo giap ké can
trung binh lan luot 1a 3,87+2,31; 3,41+1,14 m/s; 2,10+0,41 m/s.

- Bu6u giap nhan ung thu chiém 51,0% gom toan b 1a thé nha.

2. Gia tri chin doan budéu giap nhan ung thw ciia siéu Am dan hoi
sir dung don ddc va phdi hop véi siéu am siéu Am thwong qui

Gi4 tri chan doan buéu giap nhan ung thu ciia siéu 4m dan
hoi

- Thang diém Rago 4, Rago 5 c6 do dic hiéu lan Iuot 1a 98,0%,
100,0%.

- Ti s6 dan hoi tai diém cit 3,92 c6 d6 nhay 73,1% va do dac hiéu
98,0%.

- Van téc song bién dang tai diém cat 3,1 m/s c6 do nhay 92,3% va do
dac hiéu 80,0%.
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- Phéi hop thang diém Rago 4 véi ti s6 dan hoi (diém cat 3,17),
van téc song bién dang (diém cat 2,9 m/s) déu c6 d6 nhay 1a 100,0%.

- Phdi hop thang diém Rago 5 vai ti s6 dan hoi (diém cét 3,8), véan
téc song bién dang (diém cat 3,05 m/s) c6 do nhay lan luot la 95,2%,
100,0%.

Gia tri chin doan bwéu giap nhin ung thw cia phdi hep siéu
am dan hdi véi siéu Am thwong quy

- Phdi hop phan d6 TIRADS 5 véi ti s6 dan hoi (diém cat 3,92),
van toc song bién dang (diém cit 3,43 m/s) c6 do nhay va do dic
hiéu 1an luot | 76,0% va 98,1%:; 86,0% va 88,5%.

- Phéi hop thang diém Rago 4, Rago 5 vé&i phan d6 TIRADS 5 ¢6
gia tri chan doan budu gidp nhan ung thu véi d6 dic hiéu va gia tri
du bao dwong tinh déu dat 100,0%.

- Siéu am dan hoi ¢6 gia tri bd sung cho siéu am thuong qui trong
chan doan budu giap nhan ung thu.

KIEN NGHI
Dua vao céac két qua thu duoc cua dé tai, ching toi c6 kién nghi
sau:

Can b sung siéu 4m dan hdi vao siéu 4m thuong quy trong chan

doan budu giap nhan ung thu.
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INTRODUCTION

1. Rationale for the study

Thyroid nodules (TN) is a common endocrine disorder, of which
5-15% are malignant. Currently, the diagnosis of benign and
malignant TN mainly relies on conventional ultrasound and fine
needle aspiration (FNA).

However, conventional ultrasound does not provide the
sensitivity and/or specificity required to accurately diagnose or
exclude thyroid cancer with certainty. FNA is a valuable test for
identifying the nature of thyroid nodules, but it is an invasive method
that requires considerable skills and experiences.

In recent years, elastography, a non-invasive technique for
evaluating the stiffness of thyroid nodules, has been introduced for
diagnosis. Nodule hardness is a valuable characteristic that reflects
the nature of thyroid nodules. Most malignant nodules have a higher
hardness than benign nodules.

At present, We have not seen any research on the combination of
ultrasound elastography and clinical, biochemical, immunological
features, conventional ultrasound, histopathology in patients with
thyroid nodules.

Therefore, we conducted a research project titled “Clinical,
subclinical features and diagnostic value of ultrasound elastography
in patients with thyroid nodules”. Our research had two objectives:

(1) To examine some clinical and subclinical (biochemical,
immunological) features, conventional ultrasound, elastography, and
histopathological results in patients with thyroid nodules who were
indicated and underwent surgery.

(2) To determine the diagnostic value of elastography, either
alone or in combination with conventional ultrasound, in diagnosing
thyroid cancer.

2. Scientific and practical significance
2.1. Scientific significance

Thyroid nodules is a common endocrine disorder in clinical

practice. It is important to determine the benign or malignant nature



of thyroid nodules through non-invasive procedures before deciding
to use FNA and histopathology.

The development of thyroid elastography (Rago's score and
elastography indicators) and the combination with conventional
thyroid ultrasound are superior non-invasive diagnostic methods in
evaluating the benign and malignant nature of thyroid nodules.

2.2. Practical significance

The combination of thyroid elastography and conventional
thyroid ultrasound has provided diagnostic and predictive values for
thyroid cancer, contributing to the diagnostic practice.

Chapter 1
LITERATURE REVIEW

1.1. OVERVIEW OF THYROID NODULES
1.1.1. Epidemiology of thyroid nodules

Physical examination with palpation may show a prevalence of
4% to 7% of thyroid nodules. However, with high-resolution
ultrasound, this proportion can be as high as 67%.
1.1.2. Major causes of thyroid nodules

lodine deficiency, benign etiology, malignant etiology
1.1.3. Classification of thyroid nodules

Multinodular thyroid, single nodules, carcinoma thyroid,
incidental nodules.
1.1.4. Clinical characteristics of thyroid nodules

While most patients with thyroid nodules may not experience any
symptoms, some may have difficulty swallowing, difficulty
breathing due to compression. Other symptoms related to thyroid
cancer include pain in the thyroid, hoarseness, rapid enlargement of
thyroid nodules and enlarged cervical lymph nodes.
1.1.5. Risk factors for thyroid nodules
1.1.6. Diagnosis of thyroid nodules

Laboratory tests

- TSH and thyroid hormones, Calcitonin

- Thyroid peroxidase antibodies (anti TPO)



- Thyroglobulin (Tg) and Anti-Thyroglobulin (Anti Tg)

- Molecular markers

Conventional thyroid ultrasound

Cytopathologic diagnosis

WHO Classification of Thyroid Neoplasms 2022

Thyroid scintigraphy

Computed tomography, magnetic resonance imaging;

18-FDG PET
1.1.7. Some major problems in the treatment of thyroid nodules
1.2. THYROID ELASTOGRAPHY
1.2.1. Principles
1.2.2. Elastographic imaging of the thyroid nodule

- Real-time strain elastography (RTE) of thyroid nodules

Mostly based on the 4-point Asteria or the 5-point Rago. The
results are displayed through a color elastography map.

- Semi-quantitative evaluation of thyroid nodules with strain
elastography:

+ Area ratio (AR)

+ Strain ratio (SR): measures the deformation of the nodule (A)
and the deformation of the normal adjacent tissue (B), SR is B/A.

- Shear wave elastography (SWE)

+ Point shear wave elastography (p-SWE)

+ 2D shear wave elastography (2D-SWE):

Elastography imaging are displayed as color maps, with available
guantitative measure of shear wave velocity (m/s) or Young's
modulus (kPa) represented by ElI.

1.3. RESEARCH RELATED TO THYROID NODULES IN
VIETNAM AND ABROAD
1.3.1. The World

Studies have been conducted on both qualitative and semi-
guantitative elastography, including works by Moon (2012), Afifi
(2017), and Okasha (2020).



Additionally, there are several studies on 2D-shear wave
elastography, such as those conducted by Zhao (2019) and Moraes
(2019).

Research has also been performed on the combination of
conventional ultrasound with elastography, such as that by Kwak
(2014) and Liu (2017).

However, at present, limited research has been conducted on the
combination of ACR-TIRADS 2017 and Rago's score, strain ratio,
and 2D-shear wave elastography.

1.3.2. Vietnam

Several studies have utilized the 4-point Asteria and strain ratio,
including Bui Dang Phuong Chi (2016) and Pham Thi Dieu Huong
(2017). However, there is currently no domestic research on the
study of 5-point Rago's score

In terms of quantitative elastography, there are some studies on
thyroid nodules that have utilized the ARFI technique, such as the
one by Vo Mai Khanh and Dau Thi My Hanh (2018). However, at
present, there has been no research conducted in Vietnam on
guantitative elastography of thyroid nodules using 2D-shear wave
elastography.

Chapter 2
METHODOLOGY

2.1. RESEARCH SUBJECTS
2.1.1. Inclusion criteria

The study included patients who had been diagnosed with thyroid
nodules indicated surgery, treated as inpatients at the Oncology
Center - Hue Central Hospital and had given their consent to
participate in the study. Surgery was performed for patients with
thyroid nodules who presented at least one of the following signs:
tracheal and esophageal compression manifested by difficulty
breathing and swallowing, cosmetic reasons due to enlarged nodule,
rapid progressive nodule in size, or suspicion of malignancy or
malignant on ultrasound.



2.1.2. Exclusion criteria

Patients who met any of the following criteria would be excluded
from the study: underwent thyroid medical treatment or thyroid
surgery before; underwent FNA of the thyroid nodule before testing
conventional thyroid ultrasound and thyroid elastography; suffering
from acute comorbidity (acute infection, acute stroke, etc.); had
suspicion of thyroiditis; suffering from severe chronic diseases (heart
failure, chronic obstructive pulmonary disease); diagnosed with
metastatic cancer that had been treated with radiation or
chemotherapy; simple thyroid cyst (without any solid part on
conventional ultrasound).

2.2. RESEARCH METHODOLOGY
2.2.1. Study design

Cross-sectional study
2.2.2. Research setting and time

The study was conducted at the Oncology Center - Hue Central
Hospital. Data collection was carried out from 4/2018 to 7/2020.
2.2.3. Sample size and sampling method

The sample size of the study was estimated based on the
following formula: n = 72 (1_0,2)%

In which:
Z(1- u2=1.96 with o = 0.05,

p: sample proportion, which was 43.8% for the malignancy rate
of thyroid nodules with the study by Bui Dang Phuong Chi et al.
2016.

d: margin of error, which was 0.1.

Applying above formula to this study, the minimum required
sample size was 94 patients. The actual sample size collected was
102 patients.

2.2.4. Research procedure

(1) Examination to detect clinical characteristics (before surgery).

(2) FT4 and TSH were measured using a competitive
radioimmunoassay method with the Cobas 8000 at the Biochemistry
Department of Hue Central Hospital (before surgery).



(3) Measuring Tg and anti-Tg by a radioimmunoassay method
with Gamma Probe at the Nuclear Medicine Department of Hue
Central Hospital (before surgery).

(4) Conventional thyroid ultrasound with Samsung RS85 using
L3-12 MHz and LAZ2-9MHz linear-array transducers (before
surgery).

(5) Thyroid Elastography with Samsung RS85 with Linear L3-12
MHz (SE measurement) and LA2-9MHz (SWE measurement)
probes (before surgery). The procedure was as follows:

- Strain Elastography (SE)

+ Evaluate the elasticity of the thyroid nodule on color
elastography images according to the Rago criteria (5 levels).

a b (3 d e
Figure 2.10: Elastography scores according to Rago criteria

(a, b, c, d, e corresponding to the score of 1 to 5), where green color
representing the soft area and blue color representing the hard area.

+ Calculated the strain ratio using two regions of interest (ROISs)
of the same size and depth, one in the nodule (A) and one in the
adjacent tissue (B). The B/A strain ratio would be displayed on the
screen.

Figure 2.11: Method to Figure 2.12: Results of
calculate strain ratio measurement by 2D Shear wave
- Shear Wave Elastography (SWE)
+ Use the 2D-shear wave technique, the result information was
shown by a color map obtained by elastography which was overlaid



on the B-mode image (the harder the tissue, the darker the color).
Measure the shear wave velocity (m/s) by placing the ROI on the
color map. The measured results include minimum, maximum, mean,
and standard deviation. Our study used the mean value.
+ Place the ROI on the hardest position of the nodule, the shear
wave velocity (m/s) would be displayed.
+ Similarly, place the ROI on the adjacent thyroid tissue.
(6) Recorded the histopathological results after surgery.
2.2.5. Study variables
2.2.5.1. General characteristics of the study subjects
- Age: in years, divided into age groups <40, 40-60, >60.
- Sex: male or female.
- Blood pressure, heart rate: systolic-diastolic blood pressure,
hypertension, tachycardia (> 90 beats/min)
2.2.5.2. Clinical characteristics
- Pain at the thyroid gland.
- Rapid growth of nodule.
- Difficulty breathing.
- Difficulty swallowing.
- Hoarseness.
- Large cervical lymph nodes.
2.2.5.3. Quantification of serum FT4, TSH
- FT4 increased when >22 pmol/l and decreased when <12
pmol/l.
- TSH increased when >4.94 plU/l and decreased when <0.35
MIU/IL.
2.2.5.4. Quantification of serum Thyroglobulin (Tg) and Anti-
Thyroglobulin (Anti-Tg)
- Tg increased when >50 ng/ml and decreased when <2 ng/ml.
- Anti-Tg increased when > 70 1U/ml.

2.2.5.5. Conventional thyroid ultrasound
- Thyroid volume (cm®) = right lobe volume + left lobe volume.
The volume of each lobe was calculated according to the formula:



Viem®) =axbxxXxm/6

Where a, b, ¢ (cm) represented the 3-dimensional sizes of the
thyroid lobe. The thyroid volume was divided into three groups: <10
cm?®, 10-18 cm®, >18 cm®.

- Number of thyroid nodules: selected only one nodule per patient
(select the most suspicious nodule based on ultrasound).

- Location of the thyroid nodule: Indicated if the nodule was in
the right lobe, left lobe, or isthmus.

- Echogenicity: Hyperechoic, isoechoic, hypoechoic, or markedly
hypoechoic.

- Halo sign: If there was a clear, circumferential hypoechoic rim
surrounding the entire nodule, indicated “Halo (+)”. If there was no
such rim, indicated “Halo (-)”’.

- Margin features of the thyroid nodule: smooth or irregular
border (or if the nodule had multiple lobes) or extrathyroidal
extension.

- Height-to-width ratio of the thyroid nodule: > 1 or < 1.

- Calcification of the thyroid nodule: no calcification, peripheral
calcification, coarse calcification, or microcalcification.

- Vascularity of the thyroid nodule: no vascularity, peripheral
vascularity, central vascularity (or both peripheral and central).

- ACR TI-RADS Risk Stratification for thyroid nodules with risk
categories TIRADS 1, 2, 3, 4, and 5 (from benign to highly
suspicious).
2.2.5.6. Thyroid Elastography

- Rago's score for thyroid nodule

- Strain ratio (SR): the ratio between the deformation of the
thyroid tissue adjacent to the nodule and the nodule itself.

- Shear wave velocity (measured in m/s) of the thyroid nodule.

- Shear wave velocity (measured in m/s) of the adjacent thyroid
tissue.
2.2.5.7. Postoperative pathology of thyroid nodule

- Benign: adenomas, colloid nodule, chronic inflammatory.

- Malignant: Papillary carcinoma.



2.2.6. Data analysis

We used SPSS 20.0 software to enter and analyze data.

Categorical variables are presented by frequency (n) and
percentage (%). Differences in proportions between two study
groups were compared using Chi-square test (x2) or Fisher's exact
test. Quantitative variables were described by mean and standard
deviation if the variable is normally distributed or median and
quartile range, minimum and maximum values if not. We used t-test
or Mann-Whitney test to compare means of two groups, depending
on whether the variable was normally distributed or not, respectively.
Correlation between two quantitative variables was evaluated by
Pearson's correlation coefficient (r) or Spearman's rank correlation
coefficient (rs).

ROC curve analysis was conducted to determine the predictive
value of ultrasound elastography indices for thyroid cancer using the
area under the ROC curve (AUC). We also calculated sensitivity,
specificity, positive predictive value (PPV), and negative predictive
value (NPV) corresponding to cut-off points.

A test was considered statistically significant when the p-value
was less than 0.05.

2.2.7. Limitation of error

The questionnaire was designed and pilot tested before data
collection. Experienced and qualified physicians performed
laboratory tests, ultrasound, and histopathological diagnosis.

2.2.8. Research Ethics

The research proposal was approved by the Ethics Committee of
Hue University of Medicine and Pharmacy. The study’s objectives
were clearly explained to the study participants, who voluntarily
agreed to participate in the research. Participants retained the right to
withdraw from the study at any point. Patient information was solely
used for research purposes.



Chapter 3
RESULTS

3.1. GENERAL CHARACTERISTICS OF STUDY POPULATION

The mean age of the study sample was 45.9+13.6, with the
youngest participant being 15 and the oldest being 75. The age group
of 40-60 accounted for the highest proportion (53.9%) and the
female-to-male ratio was 8.3.
3.2. CLINICAL AND SUBCLINICAL (BIOCHEMICAL,
IMMUNOLOGICAL) FEATURES, CONVENTIONAL
ULTRASOUND, ELASTOGRAPHY AND
HISTOPATHOLOGICAL RESULTS IN PATIENTS WITH
THYROID NODULES WHO WERE INDICATED AND
UNDERWENT SURGERY
3.2.1. Clinical, biochemical and immunological features

- Clinical features: The highest reported symptom was difficulty
swallowing at 36.3% while the lowest was pain in the thyroid gland
at 4.9%.

- Changes of biochemical and immunological measurements:

+ The proportions of increased and decreased FT4 among
participants were both 1.0%, while those of TSH were 1.0% and
3.0%, respectively.

+ The prevalence of increased Tg was 22.8% and that of
decreased Tg was 6.5%.

+ The proportion of participants with increased anti-Tg level
was 19.6% and those with increased both Tg and Anti-Tg was 2.2%.
3.2.2. Conventional thyroid ultrasound imaging

- 72.5% of cases were identified as Halo (-).

- The majority of cases (62.7%) were found to have hypoechoic
nodules.

- Thyroid nodules with uneven borders accounting for 37.3% of
cases.

- The height-to-width ratio < 1 was the most common, accounting
for 68.6% of cases.

- Among thyroid nodules with calcification, microcalcification
accounts for the highest rate of 40.2%.
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- Increased central vascularity in thyroid nodules accounted for
the highest at 56.9% of cases.
3.2.3. Rago's score va Elastography indicator

- Rago of 4 and 5 accounted for 22.5% and 20.6% of cases,
respectively.

- The mean strain ratio (SR) was 3.87+2.31; SR > 3,5 accounted
for 48.0%.

- The mean shear wave velocity was 3.41 + 1.14 m/s.

- The mean adjacent tissue velocity was 2.10 + 0.41 m/s.
3.2.4. Histopathological results of thyroid nodules after surgery

- Malignant thyroid nodules accounted for 51.0% of all cases, and
all were papillary carcinomas.

- Among the benign thyroid nodules, adenomas accounted for the
highest proportion at 26.5%.
3.2.5. Comparison of pathological results with immunology and
TIRADS classification

- There was no significant difference between malignant and
benign thyroid nodules in terms of the proportion of increased Tg
(p>0.05), the proportion of increased Anti-Tg (p>0.05), and the
proportion of increased both Tg and Anti-Tg (p>0.05). However,
there was a significant difference between the two in terms of the
proportion of TIRADS 4 (p<0.05) and TIRADS 5 (p<0.05).

- The TIRADS classification has the following diagnostic values
for thyroid cancer:

+ TIRADS 4 had a sensitivity of 5.8%, specificity of 76.0%,
PPV of 20.0%, and NPV of 43.7%.
+ TIRADS 5 had a sensitivity of 94.2%, specificity of 98.0%,

PPV of 98.0%, and NPV of 94.2%.
3.2. DIAGNOSTIC VALUES OF ELASTOGRAPHY USING
ALONE AND COMBINED CONVENTIONAL ULTRASOUND
IN THYROID CANCER
3.2.1. Diagnostic value of elastography in thyroid cancer

- The study found that there was a significant difference between
malignant and benign nodules in terms of the Rago's score, specifically
for Rago 4 (p <0.05), Rago 5 (p <0.05), and Rago >4 (p <0.05).
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- The diagnostic value of Rago's score for thyroid cancer.

+ For Rago 4, the sensitivity was 42.3%, specificity was 98.0%,
PPV was 95.7%, and NPV was 62.0%.
+ For Rago 5, the sensitivity was 40.4%, specificity was

100.0%, PPV was 100.0%, and NPV was 61.7%.

+ Rago > 4 had a sensitivity of 82.7%, specificity of 98.0%,

PPV of 97.7%, and NPV of 84.5%.

Table 3.10: Predictive values of elastography indicators for

thyroid cancer

Indicator Cut- | Sensitivity | Specificity AUC p

off (%) (%) (95%Cl)
Strain ratio 0.93

>3.92 73.1 98.0 (0.87-0.97) <0.001
Shear wave 0.92
velocity >3.1 92.3 80.0 (0.85-0.96) <0.001
Adjacent 0.52
tISSUG. >2.2 38.5 70.0 (0.42-0.62) 0.673
velocity

Table 3.11: Predictive values of strain ratio, shear wave velocity
combined with Rago's score for thyroid cancer

. Cut- | Sensitivity | Specificity AUC p
Indicator | ¢ (%) (%) (95%Cl)
Strain 0.59
. ratio >3.7 93.0 45.7 (0.48 - 0.68) 0.362
3g Shear 0.55
wave >4.4 100.0 18.5 (0.45 - 0.65) 0.828
velocity
Strain 0.78
Rado ratio >3.17 100.0 54.4 (0.68 - 0.85) <0.001
49 Shear 0.77
wave >2.9 100.0 46.8 (0.67 - 0.85) <0.001
velocity
Strain 0.87
ratio >3.8 95.2 72.8 (0.78 - 0.93) <0.001
Rago
5 Shear 081
wave | >3.05 100.0 51.9 (0.72- 0.88) <0.001
velocity
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3.3.2. Diagnostic value of elastography combined with
conventional ultrasound for thyroid cancer
Table 3.14: Predictive values of elastography indicators
combined with TIRADS classification for thyroid cancer

Cut- | Sensi | Spec AUC p
. off | tivity | ificit | (95%CI)
Indicator (%) y
(%)
Strain ratio | >3.92 | 93.3 | 43.7 0.60 0.216
TIRADS - ' ' (0.49-0.69) '
4 Shear wave 0.63
>
velocity 23.6 | 867 | 411 (0.53-0.73) 0.100
Strainratio | >3.92 | 76.0 | 98.1 0.93 <0.001
TIRADS - ' "~ | (0.86-0.97) '
5 Shear wave 0.93
>
velocity >343 | 86.0 | 885 (0.87-0.97) <0.001

Table 3.16: Diagnostic values of TIRADS classification combined
with Rago's score for thyroid cancer

Specificity (%) PPV (%)
TIRADS 5 98.0 98.0
TIRADS 5 + Rago 4 100.0 100.0
TIRADS 5 + Rago 5 100.0 100.0
TIRADS 5 + Rago >4 100.0 100.0

Comment:

- TIRADS 5 has both specificity and PPV of 98.0%.

- Combining TIRADS 5 with Rago 4, Rago 5, Rago > 4 achieved
both specificity and PPV of 100.0%.
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Table 3.17: Association of TIRADS classification, Rago’s score, strain ratio, shear wave velocity and
thyroid cancer (Logistic regression model)

Univariate logistic

a b c
regression model Model 1 Model 2 Model 3
Crude OR Adjusted Adjusted Adjusted
(95%Cl) P OR p OR p OR D
Characteristics (95%Cl) (95%CIl) (95%Cl)
Rago 2 1 1 - 1
5.7 3.2 31
3 1.2-275 | 902 | g5.233) | 024 - | (02 ar) | 038
369.8 378 28
a5 | (415-32085)| <0001 | (57 5266)| 0007 ) " | (01-1103) | 0582
TIRADS | 2/3/4 1 - 1 1
800.3 139 <000 | 1124
5 | (80.4-7963.1)| <0001 ) - s 10821)| 1 |53 2367.2) | 0002
75 21 38 31
Strain ratio (34-166) | <“% | 08-51) | %1% (1.03-143) | “9% | (07-143) | %8
11.6 3.4 1.5 15
Shear wave velocity | (4.6-289) | <99 | (11-9.9) | 90" | (05-47 | % | (05.5 |04

Comment: TIRADS 5 has the highest diagnostic value for thyroid cancer among TIRADS classification,

Rago’s score, strain ratio, shear wave velocity;
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Chapter 4
DISCUSSION

4.1. GENERAL CHARACTERISTICS OF STUDY POPULATION

The study sample had an average age of 45.9 + 13.6, which is
lower than the average age in the study by Nguyen Khoa Dieu Van
in Vietnam (47.6 + 12.06) and the study by Sebastian-Ochoaa in
Spain (average age of 48.6 in 658 patients with thyroid nodules). The
female-to-male ratio in this study was 8.3, consistent with the
worldwide literature that indicates thyroid nodules are more common
in females than males.
4.2. CLINICAL AND SUBCLINICAL (BIOCHEMICAL,
IMMUNOLOGICAL) FEATURES, CONVENTIONAL
ULTRASOUND AND ELASTOGRAPHY IN PATIENTS WITH
THYROID NODULES WHO WERE INDICATED AND
UNDERWENT SURGERY
4.2.1. Clinical Features

Our study found that patients had a relatively low proportion of
clinical features, which is consistent with other studies conducted in
Vietnam. For example, Vu Bich Nga's study (2013) with 339 patients
showed very few and low proportions of clinical symptoms,
including dysphagia (5.3%), cervical lymph nodes (1.5%), pain
(0.9%), dyspnea (0.9%), and hoarseness (0.2%). However, Afifi's
study (2016) reported more clinical signs, such as the presence of
painless neck swelling (52%), compression manifestation (18%),
hoarseness of voice (4%), and toxic manifestations (4%); 22% of
patients were asymptomatic.
4.2.2. Changes in biochemical indicators

In our study, the proportion of nodules with increased or
decreased FT4 and TSH levels was very low. This suggested that
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most euthyroid nodules were present, which was consistent with the
findings of authors both in and outside of Vietnam.
4.2.3. Changes in immunological indicators

In our research, we found that 22.8% of participants had increased
Tg levels and 19.6% had increased anti-Tg levels. These percentages
were higher than the results reported by Nguyen The Thanh (who
studied 48 patients suspected of having thyroid cancer through
ultrasound-guided FNA), which showed that only 6.3% of participants
had increased Tg levels and 8.3% had increased anti-Tg levels.

4.2.4. Conventional thyroid ultrasound imaging

Overall, our study found a relatively high proportion of features
related to malignant thyroid nodules: absence of halo (72.5%),
hypoechoic appearance (62.7%), irregular margins (37.3%), taller-
than-wide shape (31.4%), and microcalcification (40.2%). This can
be explained by the relatively high proportion of thyroid cancer
nodules in our study (51%).

4.2.5. Rago’score and elastography indicators

Rago’score

Our study found that the percentage of nodules with Rago's score
of 4 and 5 (43.1%) was higher than in Afifi's study (32%). This
difference can be explained by the higher proportion of malignant
thyroid nodules in our sample.

Strain Ratio (SR)

In our study, the proportion of nodules with SR >3.5 was 48%,
which was higher than the proportion found in Bui Dang Phuong
Chi’s study (39.3%). This difference was due to the higher
proportion of malignant thyroid nodules in our sample, and SR is an
index used to evaluate the hardness of thyroid nodules.
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Shear Wave Velocity

The shear wave velocity in our study was 3.41+1.14 m/s, which is
similar to the result reported in Liu’s study (which included 313
thyroid nodules, with 194 malignant and 119 benign nodules),
showing a shear wave velocity of 3.37+£0.74 m/s.

Adjacent Tissue Velocity

Our study indicated a velocity of 2.1+0.41 m/s for adjacent tissue.
When compared to normal thyroid tissue in some foreign studies,
adjacent tissue can be either softer or harder.
4.2.6. Pathological results of thyroid nodules

Our study showed that 51.0% of nodules were malignant, and all
were papillary carcinoma. Our results were similar to Vu Bich Nga’s
study, which showed that 100.0% of malignant nodules were
papillary carcinoma. This is consistent with literature, as papillary
carcinoma is the most common type of thyroid cancer.
4.2.7. Comparison of pathological results with immunological
features and the 2017 ACR-TIRADS classification

Our study found no significant difference in the proportion of
increased Tg, increased anti-Tg, or increased both Tg and anti-Tg
levels between patients with malignant and benign nodules. This
aligns with the findings of previous studies and experts, such as
Nguyen The Thanh’s study (2019) with 48 patients with suspected
thyroid cancer by ultrasound-guided FNA, which found that Tg and
anti-Tg tests were not useful for diagnosing thyroid cancer.
Likewise, Do Trung Quan suggested that anti-Tg testing should only
be performed in patients with clinical symptoms and ultrasound
suggestive of thyroiditis, and Tg testing was not indicated in cases of
thyroid nodules. Nguyen Hai Thuy noted that increased Tg was an
important sign of differentiated thyroid cancer, but it could also be
elevated in thyroid adenoma. Tg testing was useful for postoperative
follow-up and evaluating recurrence.
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Our study also revealed that a TIRADS 5 had a very high
diagnostic value for thyroid cancer, with sensitivity of 94.2%,
specificity of 98.0%, PPV of 98.0%, and NPV of 94.2%. This
outperforms the results of other TIRADS studies, such as Tran Thi
Ly’s study (2019) with sensitivity of 95.5%, specificity of 73.0%,
NPV of 87.3%, and PPV of 89.4%, or Liu’s study (2017) with
sensitivity of 89.69%, specificity of 88.24%, PPV of 92.55% and
NPV of 84.0%.

4.3. DIAGNOSTIC VALUES OF ELASTOGRAPHY USING
ALONE AND COMBINED WITH CONVENTIONAL
ULTRASOUND FOR THYROID CANCER

4.3.1. Diagnostic value of elastography for thyroid cancer

4.3.1.1. Comparison of pathological results with Rago’s score

In our study, a Rago of > 4 had a specificity of 98.0% and a PPV
of 97.7%. This was higher than the results of Moon’s study with a
specificity of 95.3%, and PPV of 28.0% and Liu’s study with a
specificity of 84.4% and PPV of 61.2%.

The Rago's score indicates the number and location of hard areas
of the thyroid nodule on a color elastography map. Our study found
that Rago of 4 (specificity 98.0%) and 5 (specificity 100.0%) were
highly specific for malignancy, which is consistent with the
characteristics of Rago's score 4 and 5.

Thus, the diagnostic values of Rago 4, Rago 5, and Rago >4 were
very high for the differentiation diagnosis of thyroid cancer.

4.3.1.2. Predictive value of strain ratio for thyroid cancer

Our study revealed that the strain ratio (SR) at the cut-off value of
3.92 exhibited a sensitivity of 73.1% and a specificity of 98.0%. In
comparison to Ning's research, the SR at the cut-off point of 4.23 had
an sensitivity of 81.8% and specificity of 82.9%, while Lyshchik
found that SR at the cut-off point of 4.00 had an sensitivity of 82.0%
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and specificity of 96.0%. Although our results indicate a lower cut-
off value, our findings also showed a higher and very strong
specificity, indicating that 3.92 is a valuable indicator for diagnosing
thyroid cancer.

4.3.1.3. Predictive value of shear wave velocity for thyroid cancer

In this study, we utilized a new quantitative technique called the
2D-shear wave technique, which is highly objective and can
determine the hardest location to measure based on the 2D color
elastography map. We recorded the shear wave velocity at the cut-off
point of 3.1 m/s, which had a sensitivity of 92.3% and a specificity of
80.0%. Our findings were compared to those of Bhatia and Liu, who
used different cut-off point of 3.45 m/s va 3.65 m/s, had lower
sensitivity (77.0% and 66.0%). Our study found that the value of 3.1
m/s is valuable for screening and is specific to thyroid cancer. This
value can be used for practical diagnosis.
4.3.1.4. Diagnostic value of strain ratio, shear wave velocity
combined with Rago's score for thyroid cancer

Currently, there are no existing studies that combine strain ratio
or shear wave velocity with Rago's score for diagnosis of thyroid
cancer. Our study yielded the following results: a Rago of 4 and a
strain ratio at the cut-off point of 3.17 had a sensitivity of 100.0%
and specificity of 54.4%; a Rago of 4 and a shear wave velocity at
the cut-off point of 2.9 m/s had a sensitivity of 100.0% and
specificity of 46.8%; a Rago of 5 and a strain ratio at the cut-off
point of 3.8 had a sensitivity of 95.2% and specificity of 72.8%; a
Rago of 5 and a shear wave velocity at the cut-off point of 3.05 m/s
had a sensitivity of 100.0% and specificity of 51.9%.

Our study found that these combinations had low specificity but
very high sensitivity. Therefore, the combination of Rago's score
with elastography indicators can be applied as a screening test for
thyroid cancer during clinical diagnostic practice.
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4.3.1.5. Summary of the diagnostic values of elastography for
thyroid cancer

Rago’s score 4 and 5 demonstrated very high specificity (98.0 and
100.0%, respectively). Strain ratio had a relatively high sensitivity
(73.1%) and also demonstrated very high specificity (98.0%). Shear
wave velocity had very high sensitivity (92.3%) and high specificity
(80.0%). When Rago score 4 or Rago 5 were combined with strain
ratio and shear wave velocity, very high sensitivity was achieved
(ranging from 95.2-100.0%).

Based on these results, ultrasound elastography demonstrated
high diagnostic value in our study and was consistent with other
studies such as Dighe MK (2014), which suggested that SWE was
becoming a standard technique for the thyroid gland. Moraes (2019)
found that elastography was a useful tool for stratifying the risk of
thyroid nodules, while Zhao (2019) pointed out that elastography
could determine which thyroid nodules could be monitored without
FNA or surgery. Cantisani et al. (2022) demonstrated that
elastography could be used regularly to stratify the risk of
malignancy for thyroid nodules.

4.3.2. Diagnostic value of combination of elastography and
conventional ultrasound for thyroid cancer

4.3.2.1. Predictive value of elastography indicators combined with
the 2017 ACR-TIRADS classification for thyroid cancer

Our study demonstrated that combining TIRADS 5 with strain
ratio at a cut-off point of 3.92 had a sensitivity of 76.0% and
specificity of 98.1%. Combining TIRADS 5 with shear wave
velocity at a cut-off point of 3.43 m/s had a sensitivity of 86.0% and
specificity of 88.5%. To our knowledge, there are no existing studies
on the predictive values of this combination for thyroid cancer.

20



4.3.2.2. Diagnostic value of combination of elastography and
conventional ultrasound for thyroid cancer

According to our study, TIRADS 5 had a diagnostic value with
both specificity and PPV of 98%. When combined with Rago’s
scores of 4 or 5, or Rago’s scores greater than or equal to 4, the
specificity and PPV were both 100%.

Our study, elastography (using Rago’s score, strain ratio, and
shear wave velocity) combined and compared with conventional
ultrasound, we found that elastography is an additional tool that can
improve the effectiveness of conventional ultrasound in diagnosing
thyroid cancer. Our results are consistent with those of other authors,
such as Monpeyssen (2013) and Dighe (2014), who found that
elastography was an additional parameter that improved the PPV of
conventional ultrasound, providing more stringent criteria to
determine the characteristics of thyroid cancer. KwaK (2014) noted
that in clinical practice, the final diagnosis was often based on the
combination of conventional ultrasound and elastography.

Afifi (2016) found that the combination of elastography and
conventional ultrasound showed superior effectiveness in
distinguishing benign and malignant thyroid nodules compared to
conventional ultrasound alone. Liu (2017) suggested that combining
SWE and TIRADS could be used as a simple tool for accurately
stratifying the risk for thyroid nodules and may assist clinicians in
making surgical decisions. Prajapat (2019) noted that real-time
elastography, when wused in conjunction with conventional
ultrasound, reduced unnecessary surgeries. Pham Thi Dieu Huong
(2017) also found that combining elastography with 2D ultrasound
and TIRADS classification provided better results.
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CONCLUSION

Based on a study of 102 patients with 102 thyroid nodules who
indicated and underwent surgery at Hue Central Hospital between
April 2018 and July 2020, we draw the following conclusions:

1. Clinical and subclinical features (biochemistry, immunology),
conventional ultrasound, elastography and pathological results

- The most common symptom of patients with thyroid nodules
was difficulty swallowing, present in 36.3% of cases. There was a
statistically significant difference between malignant and benign
nodules in terms of the proportion of large cervical lymph nodes,
rapid growth of thyroid nodule, and hoarseness.

- The proportion of decreased FT4 and increased TSH was very
low (1%).

- There was no statistically significant difference in the proportion
of increased Tg, increased Anti-Tg, and increased both Tg and Anti-
Tg between the group of patients with malignant nodules and the
group of patients with benign nodules.

- The proportion of thyroid nodules with Halo (-) was 72.5%,
hypoechoic was 62.7%, irregular margin was 37.3%, taller-than-wide
shape was 31.4%, microcalcification was 40.2%, increased central
vascularity was 56.9%.

- According to the 2017 ACR-TIRADS, TIRADS 5 had a
diagnostic value for thyroid cancer with sensitivity of 94.2%,
specificity of 98.0%, PPV of 98.0%, and NPV of 94.2%.

- The proportion of Rago’s score 4 and Rago’s score 5 was 22.5%
and 20.6%, respectively.

- The average strain ratio, shear wave velocity, and adjacent
thyroid tissue velocity were 3.87+2.31, 3.41+1.14 m/s and 2.10+0.41
m/s, respectively.
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- Of all nodules, 51.0% were thyroid cancer, which were all
papillary carcinoma.

2. Diagnostic value of elastography alone and in combination
with conventional ultrasound for thyroid cancer

Diagnostic value of elastography for thyroid cancer

- Rago’s score 4 and Rago’s score 5 had a specificity of 98.0%
and 100.0%, respectively.

- The strain ratio at the cutoff point of 3.92 had a sensitivity of
73.1% and specificity of 98.0%.

- The shear wave velocity at the cutoff point of 3.1 m/s had a
sensitivity of 92.3% and specificity of 80.0%.

- The combination of Rago’s score 4 with strain ratio (cutoff point
of 3.17) and shear wave velocity (cutoff point of 2.9 m/s) both had a
sensitivity of 100.0%.

- The combination of Rago’s score 5 with strain ratio (cutoff point
of 3.8) and shear-wave velocity (cutoff point of 3.05 m/s) had a
sensitivity of 95.2% and 100.0%, respectively.

Diagnostic value of combination of elastography and
conventional ultrasound for thyroid cancer

- The combination of TIRADS 5 with strain ratio (cutoff point of
3.92) and shear wave velocity (cutoff point of 3.43 m/s) had a
sensitivity and specificity of 76.0% and 98.1%; 86.0% and 88.5%,
respectively.

- The combination of Rago’s score 4 and Rago’s score 5 with
TIRADS 5 had a diagnostic value for thyroid cancer with both
specificity and positive predictive value reaching 100.0%.

- Elastography provides additional value to conventional
ultrasound in the diagnosis of thyroid cancer.
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RECOMMENDATION
Based on the study’s findings, we recommend the following:

It is crucial to use elastography as a supplement to conventional
ultrasound in diagnosing malignant thyroid nodules.
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