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Diagnostic value of the maximum Young's modulus of real-time shear wave elastography in

BRAF V600E gene mutation in papillary thyroid carcinoma

WANG Nan, LIU Hui, ZHU Chengtao, ZHU Ying
Department of Ultrasound Medicine, Suqian First Hospital, Suqian 223800, China

Abstract: Objective To investigate the value of the maximum Young's modulus (E,,.) of real-time shear wave elastography (SWE)

in the diagnosis of the mutation of BRAF V600E gene in papillary thyroid carcinoma (PTC). Methods The clinical and
ultrasonographic data of 124 nodules from 110 PTC patients who were admitted to Suqian First Hospital from January 2018 to
June 2019 were analyzed retrospectively. The patients were diagnosed with PTC by pathological examination and underwent BRAF
V600E gene test and SWE, having complete clinical data. The SWE results of V60OE gene mutant PTC were compared with those
of wild-type PTC, and then the ROC curve of E_ was plotted for analyzing the diagnostic efficacy of E, for the BRAF V600E
gene mutation in PTC patients. Results BRAF gene test results revealed that out of 124 PTC nodules, 37 were V600E wild-type
and 87 were V60OE mutant. The SWE images of wild-type PTC nodules were mostly blue, while the SWE images of mutant PTC
nodules were mainly characterized by red and orange. The E, . E, ., and E .
than those of wild-type PTC nodules, with statistical differences (£<0.05). The ROC curve analysis showed that the diagnosis of
V600E mutation by E,_, had an AUC=0.846>0.5 (95%CI: from 0.808 to 0.885, P<0.01). Cut-off value was 43.65 kPa, and at this

time, the sensitivity and the specificity were 91.45% and 68.23%. With E, ,>43.65 kPa as the critical value, 124 nodules were

of the mutant PTC nodules were significantly higher

‘max

diagnosed, and the diagnostic results by SWE showed that there were V60OE gene mutants in 90 PCT nodules and wild-type in
34 PCT nodules, with a diagnostic accuracy of 86.29%. There was a significant consistency between SWE diagnosis and genetic
test results (Kappa=0.665, P<0.01). Conclusion The SWE imaging features of BRAF V600E gene mutant PTC are significantly
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different from those of wild-type. The E,_,_ of real-time SWE can achieve a high accuracy and sensitivity in the diagnosis of V60OE

gene mutation in PTC nodules, with significant diagnostic value and worthy of clinical application.
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FHOIR IR %L 3k IR 988 (Papillary Thyroid Carcinoma,
PTC) J2& I R A5 UL A P 2 b G i 2 — . PTC Al
JE FUIR BRI 0 BRI 2 — | 2418 85%, {H HUW M
JIE e AIG, WS 88, RJF 10 45 42 17 R 5 35 90% LU
N EBFSE R Iy PTC 29 N SR 8 O #
KGR B R E BB FET R . ARk, B Xt
PTC 73 FAE W 2= 5L A Y & LI A5 2] T IR AR5
HUA T R g, b BRI PR R i i M 1 TR B0 )
JR & B1(BRAF) 3 K 22 5 0 B I R A 78 1 4 0 o
WEFTIE S, MAPK {5 538 1% 119 3550075 J2 20 i 19 S o 34
AN PTC & A K I SCHEIA 1T 2 — Il BRAF JE R &
MAPK i# i H 58 G 77, TAh BRAF V60OE 3 [A 58
AR PTC B R B M E R E BN EZ —B,
i A6 ¢ B BT 5% © 45 91E 52 BRAF V60OE 3 [H 28 717 55
PTC 9 9 27 R 1k 1% 73 100 45 340 il 38 AH DG
I, MR8 VOOOE J A 5845 43 Y, o i 42 28 M PTC 3%
MR YT XU s A EE R ., (HHTX T
BRAF V600E 2 [A] (1) ) = S 2 30 2k 25 o] 3% A 58 77
ARJF AR L2, 1F— 25 >R F PCR S8R0, F7 A6 5
KI5 R Je PE S andef i 2 s AR 2 F HR SR
e AT X EL A PR b A T RS WA B H
I R AR 7 %) 38 A5 [ R R A9 fige DR A9 ) AL, DRI
AR FE XoF SRS B U 30 3 A% (SWE) A Fp it fie K
{5 7E PTC 3% BRAF V600E 3 K 98715 rf (#1211
HATHRSE , BRI IRIEHES % |
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1.1 —Rg &R

PEEL 20184 1 H~20194F6 H Frgid s — ARE
BElsf i) 11045 PTC JFAE A4, o, 55 35441,
756, A 21~68 B S IAFEIA (45.24+12.62) % 5 25
TREE 12441, E125.3~15.7 mm, F1(9.24+3.32) mm,
YABRAE: (1) BB ABE 2 A B S k41 41
FHER AW A PTC s (2) 55 o K ELAE=5 mm; (3)
SET SRS (R BS54 7 AR 50% DL 1) 5 (4) 3
RIS A 5 (5) A A AN N 28 2 A IRl
Foo HEBRPRE : (DRITRRL SR E R A2 5 (2)
REAEEA T TR BT RS SR R R . AR
LB PE S EE T .

1.2 Fik

12,1 BEKE B & K H AixPlorer i 7712 W
S, Wy F 92 [# SuperSonic Imagine 23 7] , L4~15 £k [4 #£
Sk BRI 4~15 MHz.,

A 7 < W I AR IRUA ML T2 I MY, 7840
TRERI, e T E P R A T F81R R 4~15 MHz,
FRE AL 5 5 FE R B Al 1 I D048 Ay s i A
B, R R sh RSk BUREHE b R Bl , T A
2 2 om, B kA E FELL A 2 SURD DE R R A
WETEN . EMERUGRIT Stk i TR 6 R
o o A LT (A HE i, 5 2 B R 180 kPa,
gk €8 B 21 ) D) TV M AR B, R R Sk 3~5
s, FF MG R E 5 A WOTREAE . BEHURITE B SR IX (R
ARG, A5 EOGERIX 80% LA ) .
JIE A 8 BURE P B SWE UG AF &, R HBLE 8RR i —
A A AT o I e B R 21 Ak T A CCARE A
E o Eraio s Bunen TE. 55, [R]— U0 T 0 4t 3 YR BT 2016
JIT A Ao B A X PR — 57 2 A R R IS I 3 e B

FGHT « H HER A Ko SWE K610 45 5873 #r %
BV 7 R A Y IS U 7 R A B A
AR T S8 1, AT 45 TR A V85 Ak B il i 43 A 4
Ff 47 TI-RADS 432 .

1.2.2 BRAF ZFHG AR A5 BB AR rh U1
FiREZH 2, 1% 2 BB BB I2 W Z 51T BRAF 2
PRIRGIN , 7% FH % PCR JL R4 1915 . DNA $2 5t
7 & (#45 . FFPE DNA, 175 : ADx-FF01) . V600E %8¢
K5 & (555 : ADx-BRO1) 2 [ 51 ) 3 A=y b2
R A AT BRA T o I HR VR A e R it
BB T , IHARHE UGB B T 45 5L 9047, i1 BRAF 2
V600E 515 1L .

1.3 WZRIEHR

(1)BRAF 3 [H ¥l V60OE 28 7% 1% I K2 SWE 5%
G2 B 5 (2) B A A b5 28 A BB 35 A [ ASE i {1
E, oo+ Evens B 1 5 (3) SWE Y E,, {12 W7 PTC BRAF
V600E £ K 58 45 1) 1F 4 % ; (4) ROC 1 £k 53 HT SWE
) E,. fEXf PTC BRAF V600E 3[R 2825 Y12 Wi 4 fit
1.4 S WrERHE

PTC 2 W7 : L2 il A4S S A S 98 B2 G 0 A 4 s
HEHIT W R E LR A SEL L T/ERE
1) 7R A 9 R I DA N SRS AR N R 7 R A
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% 1 SPSS 23.0 8 A #E AT s e 3o Hr L B
BEH [n(%) 1367n , FEAT X Ko g, 4G 56 7K 1 1 BOBUN
0=0.05 ; 7T GORHH B 5 AR 1fE 22 3R, 4L 0] LA A T
SIAEAR R, A N A T BT R AR ¢ A 56, A T 7K I
7 35 B AU 2=0.05 5 P<0.05 N 22 7 G it 2#7 X .
E,..[HAIZW e R H ROC T4 5317 -

¢: V60OE FF 4 B PTC L5 fRIE[E , HE & 7] IAR K
AP S AMER, T A E

d: V600E R H PTC 45 T57RIEE], HE & 7] AR 4R

24 B

2.1 BRAF &R V600E R 1ER K& H SWE R EFERH

BRAF 3 [K A5 45 57« 124 4> PTC 2575
V600E B 4= 514 37(29.84% ) , V60OE 7 75 1 4k 87 4
(70.16%) . HF 474 PTC 4577 ) SWE & £ L (4
h 2 (B 1), 17 2878 AU 3 22 32 80k 21 B A ) (B 1R
ZEE(E 1b) .

[ARMARRNRLES, HFUREL, TR R EHEE ME

[E1 BRAF £[F V600E ¥ &£ £ 5583 & PTC 4575 SWE El& R FRIEE (HE 2 x40)
Fig.1 Shear wave elastography images and pathological images of BRAF V600E wild—type and mutant PTC nodules (HE stainingx40)

22 HEBRERTAEEE E B BER
27540 PTC 455 B, E,... WA B, A3 8] B K
TR A, A 2E R BA G127 5 L(P<0.05) , TE I
#1,
2.3 E,, fHi2 ¥ PTC BRAF V600E £ [F 22 25 i ROC
B AT
124 44575 B, AH B9 ROC IZR 1A, 25 5 5o
AUC=0.846>0.5(95%CI: 0.808~0.885, P<0.01) , H. A
WA s ARG 29648 F T ), B e e S
YIS, i 452 E,, fH 1 Cut-off (£ N 43.65 kPa, I}
TRURRIE 4 91.45% , R MR 68.23%, WLIET 2.

2.4 E, fEi2H PTC BRAF V600E & E 22T E =R

PLE,, [H>43.65 kPa il FHE X 124 D255 47
W, I DAL DRI 25 3R 4 bn E AT LA, 25 R
7~ : SWE 27 PTC 45715 iy V60OE i [K 58 45 7 90 4,
B A= R 344 IE R K 86.29% ; SWE 12 Wi 45 4 15 3k
DRG0 235 S — v B 2 (Kappa {£=0.665, P<0.01), L
2.

SAARF R R B SWE B P RS A H2 AR (19 A W7
B2 B SRR N B AR AE 1 AL | AR R
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Tab.1 Comparison of E_,, E .. and E_ between patients with

'max?

wild-type versus mutant PTC nodules (Mean+SD, kPa)

ZE%IJ n Emax Emean Era‘io
SEAR 87  98.32+31.39  33.32+15.15 4.05+2.15
B A= 2H 37  38.44+14.54  28.24+12.08 3.29+1.18
tH - 14.51 2.14 2.52
P{E = 0.00 0.04 0.01
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2 E,. {BiZH PTC BRAF V600E £ E 22 ROC fhZ% B

Fig.2 ROC curve of E__, for diagnosis of PTC BRAF V600E

gene mutation

%2 E,, [HiZE PTC BRAF V600E £ [F 383 Y IE i %
to diagnose PTC BRAF V600E

gene mutation

Tab.2 Accuracy of using E

‘'max

EhniE

SWE £ IE2R/%
SRAH (n=87) PR (n=37)
FEAE T (n=90) 80 10
86.29
WA= (n=34) 7 27
PAi* 0.00

#7R Kappa f5 , K=0.665

P SR R B E R R XA AR PTC o 3 [ H Al
IR I Fe PR ) M S AR IR 2 — T AR 2R Y
PTC &A= HUARBR AL B AMZ AL | IR AR i) Bl 1 23R
I L 45 2 7% 28 0 Ab B 1 o 51 o AN I S 21
Kim 25 0F 58 R L 249 29%~84% 1Y PTC K PTC 2 I
AL % A2 T BRAF V60OE JE K 575 , 1iif Hifth 2
R FOR B LT 38 R X P AR TR o AR5
g AR 8 (5 70.16% (87 il ) , 155 Adeniran % 4t i
) 75% % — 5 . BRAF V600E % [H % 2% J5 %

MAPK i i E A 5 20 08 AF AT 530 V60OE
AR PTC W HARZEN HBREEMEENE R
PRI, AR I B 7 %t BRAF V60OE i [A]
AR AU PTC B, i — 2 1 o 2 8 UE AT B 2
DX P 2L 5 7 4 B A T X 1 96 T, 2 e AR T
Jei AR IR B2 2RI A

H A, BRAF V60OE 3k 5 58 AR 1 10 1Y 4 A 1 12 K
ATY R AT 28 S35 A sl A S5 A b9 A U A i —
AN 22 S B RS PCR Jy i (90 PCR Y48 |
RT-PCR & JEA 7R o2 , b3k 7 Ih B A7 AR 5 2 1 ik
Uity , — 7 T JG 3% 3kt e s B ML A 45 , [ sl A7 7
U A M SRR 2R A Ak A R R
tH PTC AE 8 HURE S i g RR R 22 B, BV B LR v
AR ARG T 7P 390 2 AN R DU ASE A | 45 45 P 5 S A LL
>1A[fER X 53 PTC ARG ', (A H AT = 2
% () I R ECHE 30 E , FL T AT A RRIBIE . S el
R 5T S st 4 IR 5 VEOOE %8 45 Bl
PTC #H 51 T 5, % V6OOE 2875 fyi2 W BLA B4 1Y
N TS AFSE R B, MR 2 2 04 0 3 55 A4 i A S
JEAG 2K, T 76 200 A/ 35 J5 %) 911 AL 1 e A% 1 A

RIEALEE-3 (2235 , TR AL R BE AR TR AILIE-3 5 1 Foeg

(1) 2 A T ELAT B S AH OGO P O L
15 F AR BEEL A A 7 KA A 0 A, SLRE SRS Ik A
WA Ak, B R SRR s R, e )
PG £ PTC 2575 1) 3L 37 73 5 BRAF 2828 47 B i
(A S o AR5 R FH SIS 59 U1 3 AR 3 A, AR 45
T AN (] 5 i 2 20 v 0 T P A [ A 1) iy 2 21
TSR N 2 U 3 DU T) 0 BRI ok, A
CIr= UMDV iR Ay NN (A (B D s =
SR04 L R < BF AR R PTC 45717 (1) SWE &
1§ 2 DL ok 3 T 28 748 R 3 B3 B R 21 8 A 0] R
IR 2L 0 %, H 25 20 PTC 45715 E, oo By s Buo T
Y 5K T8 4R 4H |, 26 ] BRAF V600E %8 78 &1 PTC
) SWE EIMG H A i 25 e Stk o i — Bl i
E,... 1 ROC i £ & , 45 3 B /R AUC=0.846>0.5
(95%C1:0.808~0.885) , H. A7 12 Wi 2L fiE ; I Cut-off {H
4 43.65 kPa, It B B BE Ol 91.45%, FF = R
68.23%. VLE, . >43.65 kPa JIlfi FAE YT 124 4~ PTC 45
TSI, I8R5 5 86.29% , 5 3k RIS T 2% 2
— &1k i # (Kappa {6=0.665, P<0.01) . #F—
SWE % PTC BRAF V600E JE [K 2 28 12 Wi ) il 474 A1l
AR

Zi bRk, B SWE (1 E,,, fH 12 Wi PTC 45 15
V600E & [K 58 A48 HA7 5 57 19 1) 1 Aff A Uk 12 W
P fE 5 (EAFE NG R L4 R o
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