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Effects of ultrasound probe pressure on Youngs modulus of real-time shear wave elastic imaging in thyroid
nodules CUI Zhi-fei, ZHANG Bo-tao, LI Meng-di, et al. Department of Ultrasound, Zhengzhou Cen-
tral Hospital Affiliated to Zhengzhou University,Zhengzhou 450007 ,China

[ Abstract] Objective: To study the effect of pre-compression level of ultrasound probe on Young
‘s modulus value of shear wave elastography (SWE) on different types of thyroid tissue. Methods: A
total of 116 patients underwent thyroid SWE,including normal parenchyma (39 cases) , benign prolif-
erative nodules (58 cases) and papillary carcinoma (19 cases). 4 degrees of pressure (level 1~4) were
used for SWE. The effects of different levels of pre-compression on the thyroid tissue with Young’'s
modulus of SWE were compared. Results: The Young's modulus of SWE measured on each type of thy-
roid tissue increased with the increase of pre-compression. The differences between Young ‘s moduli
level 1 and level 4 was:normal parenchyma as 10. 71kPa, (difference rate 203. 28 %), benign nodule
25.67kPa (difference rate 241. 20%) and papillary carcinoma 75. 33kPa (different rate 438.12%) re-
spectively. Under different levels of pre-compression,there was greater variability in papillary carcino-
ma compared with that of benign proliferative nodule. Apart from no significant difference in Young's
modulus between the benign and carcinoma groups at level 1 (P =0. 082), the difference of SWE
Young's modulus between the other groups was statistically significant (P<C0. 05) at each pre-com-
pression level. Conclusions: This study shows that the pre-compression level of ultrasound probe has a
significant effect on the SWE measurement of thyroid normal tissue, benign nodules and papillary car-
cinoma,and the effect of SWE on thyroid papillary carcinoma is the most significant.

[Key words] Thyroid gland; Shear wave elastic imaging; Youngs modul; Ultrasonography

{EF B AL 450007  FBIN , KB I K 2 B JE A M 77 e

A0 2 B ) 3 31k 1% Csh las hy.
BRI KT A b 1A TR K (R S SO PR AR (shear wave elastography

ono%%nﬂ: gj%ﬂf%&“w}}%%gﬁ ) . SWE) il 1< 5 B ik e 78 95 4G A 22 4R 9 I e 3 U0 3k, mf
LR ! FiRlE 2% VI 83 2L 80 A 1 B 1 A

1B EE 5Kk % » E-mail : zhangbotaocs@ sohu. com =] .
B TR A BB T H (20110150 b o DLCA ENIMTERE  SWE nl R R AR 55



AT 2F Sz 2018 45 5 A% 33 %45 5 #  Radiol Practice, May 2018, Vol 33,No. 5 521

Y ROBAE S ER R meta 3T HFTESE R R SWE
LW HUR RS T BB R 22 R oKL 3
AIRES AT SWE 5 i 75 4% Sk 1 2 5 W) A 46
— MTEA G FE R A o i rp R A R Sk U R T RE 2
L B i H AR B D B A T i R A 2R AN
[l o A5 368 o VA R P R Sk A TR s 0 PR R B A
PRSI SWE A7 [G K5 (B 19 H AR i 72 52 R0
PR U AP 19 45 BRI ()L O 32 SWE 5851 B AR
5 R ) T B PR A

MRETE

L. g 191 5

Ve 2016 4F 3 J] —2017 48 2 J] a), 7 FR B 4 52
HUIR I SWE A6 4, JF F01 [7) 2 2 A ok 55 9 18 & 3t
116 f3i] , Jorp R IR AE 3 5 39 ], R ME3g AR RSy 58
1], FOIR B 5Lk R 19 ).

2. i Jrik

BEBANENML, & PR EE AR . R Aixplorer
H 7 2 WA (SuperSonic Imagine, France) £k [ 1% =k
(SuperLinearTM SL 15-4) 47 & AL B R g 88 75 46 2 Of
6 IS 1 8 DX sl 8 A DX B 2 1 A DX IR L S A7
JEOHR X (region of interest, ROD) f7 SWE ¥ %, ##
7 AR K PNV e 9 i AR DN S D) T A Y R R 2 IR AE
I H R E ROTJEHEE BIMER 3~5 s, RAE BRI &
H AR AR AE I R e s ROT 9 °F- #4947 QR
{H (Emean),

3 L PR B BOE

H1 T H G PR i JC A s ) A% 2 A i A Rk L AR
WEFE R A By kil o e B 2, B D b
A 52 08 P Sk T K P o B U i O TR R S
PR 3 — M TR B T FE O B 0. 1 @) s R 4K
BTS2 M s ) R T4 48k i 2%, i 5 <7 BIDRE R Sk
LR AT BE AR [7] 7 J8% o T e 1) 4 A 5 o 300 o A DX Ja g
R

FE DU RS TR R R Wik 1 T
FEREECZ 2 10 g I B8 75 44 Sk B Bk 35 T 2 1) 4 5
VG W a] U5 T 2 9, i AR B g 50 g, I
PR Sk BRI B JBR T AR T s B BB L BB R LR AN T L 5 T
JE 3 G, HL T REEEELZ g 150 g, I 75 Sk B ol e
a5 WOR B B2 Bk T 4 9%, fiFFEEE 20 Ol 300 g, L
CIRN SR N A N I e B B A S S o )
RS A7 T AT AT AN

4. EBAE R

e SWE K253 € 5 » B Q-box I i # 3 1] fiE
SEN R CERAE AR 2 mm) .3 F W 1 em HARM Q
box & 7 T 1F 5 #ERE A vy o I 4 2R 3K A [m] 98 He 7K

B 5 I o PR Sk B T AR R R RS2 I DU K
YK B B AE R e b OB R H . SWE # G
T 0~180 kPa, SR W (&% /8 (4L 6507 Row
Py IRASE 1 B L L8 o 9 57 DU R 750 /KT B SWE il
a2 FHOR IR 07 247 QRS 6 {8 10 s A8 3 HHOIR IR 45 1
LA XA [] 01 7K P 1 il g g A R LRSS T
B2 IR B B B85 5 I DR KRS o IR B AR Cochrane [ 3 4
PIMERLE 9 2R GE A R R, KR 6T SWE %5112 Wiy
PP A R ST e gga 1) 5 30 5 41 14 AH 56 STHR . 40 BT AH 56
3 & T 1 KT il A | i A 12 IR A ok R R H UK
PE RS

5. GeiteE s

fd 1 SPSS 19. 0 #RAFHAT G 5007 . i 22 18K
SETHECRORLR F B BOR 4y B3R (ny V00 4L 1) L 3R
K T 2 A 5 X ) 1) A TR R A T o TR LYY
B bR 2E (£ s) R . 22 4L BC 0 9 RE M 2 4[] HE 4%
SRR R J7 22 3 B - B W6 H 84T Student's ¢ £ 565 .
K ANOVA K 55 b BEAS 1) B H 7K 7 A ] 41 2128 71
MR R 2ZES, M P<0.05 HESFAELIH#E
X

#H R

Lo — BRI By

ABEFEIEIE A 116 i 5 Hop ORI IE 3 3% 39
Bl (33. 62 %) » K3 A PR S5 B 58 £ (50. 00%0) ,
FFOBR B L Sk bR s 5 19 61 (16. 38%0) . R Pk A P2
L ) B AR O (15, 6446, 71) mm, 53, 3 R A
[(12.4444.89) mm ]2 R LG E L (1=1.915,
P=0.059), RGBS HLS S KK EER
B (9.32+5,63) mm, 53 RELH (7. 04 +
4.19) mm 22 KRG L (t=1.621,P=0.109),
58 i [ MR A PR A5 B b AT 23 ] (39. 65%0) H B
B e AL, 19 3L Sk R R E R A 1 (5. 26 00)
E I T S B P ks AL P A Y B 2 S TR S i
(5 =7.890,P=0.05);58 f5i] &1 3 A P 45 4y
A7 112,07 Vo) K S Ak, 19 B FL SR T A 4
B (21. 05%) K A5 1k kL, B 41 22 7 4 it 2% E X
(y*=0.943,P=0.331), AWFRAERERE K&
PR St N 349 B 35 A 8 P ek 0 A e vy X A 7
A3 > DT 30 A 3 26 PR 26 ) SWE 0 45 S 7= A R il

2. RGN R T KT X SWE 47 [ & E 1Y)
Al

Xof LU AS (] 990 AR B2 T FROR Bt SWE MR, /] DA
RPN 1 SWE A7 [ 5 1 X Bifi 45 0 7% 2 1 185 fn
& (E D,

[F] — 350 s K ST L3k R 0 20 1) SWE A7 [R5 4



522 AT 2018 45 5 A% 33 %45 5 ]  Radiol Practice, May 2018, Vol 33,No. 5

Bl 1 w2 FRAFRERLETPRBEERG SWE B, a) FE 1A,
T3 SWE # KALZ4 4 11. 3kPa; b) /& 2 4. F 3 SWE # KA 314
4 12.6kPa; o) FE 3 %,-F ¥ SWE # K A2 314 4 18. 2kPa; d) #/E 4
B, T RAEEIEH 26. 1kPa,

B 55 v o IR PR R S0 o 2 B 1K . B O 7R Sk TR
ARV B3 = Fh 4 2L AL = ) SWE A AR 2
Wb 2 3 b ZL Sk R 41 SWE 47 RS &A1
KB Fc K TR R R IR S BT e/ . B 1 95 T
JE 4 Gz 6], SWE # [RASE A 19 25 55 43 3] Oy 1E 8 52 i
41 10. 71 kPa (2 F % 203. 28%), B 45 41 N
25.67 kPa (2% 5 % 241. 20%) ., F. 3Kk 9 4 N
75.33 kPa(2% 5% 438, 12%) , 1E A 8 Hi E K FEF,
FLRIE B BRI AE VRS AT R e (GR 1,

2),

ARl AR Z [E] ) SWE
Hoy ECASE 12 (L 1 O LU 3¢, B R PR3 A=
PEZE T H 5 2 Sk Rom A BUE 1
FoKOT- B0 A5 7 A QR {25 =
TGiit & L (P=0.082) 4p, H
EWEAKETHM LR ZERHA
Gt = X (P ¥ <o, 05,
#2),

o

Bifi % 3% 38 # 5 & SWE $ A&
8 T A FEOIR R &5 1 A Hh 3R
8 R T PR L o s N 4
M REEECEZ, FHAFRA
LAY SWE # K8 5 (E 1Y 22
SORKEHIHUR R RGPS T E &
BUAS — R AR [ Sk
I 1S W A5 10 2 B 112 W 17 UK
PEVRE M 22 B RCR W B AN TR
5T % F SWE 8 4F i 75 4% 3k
) 0 B R AR A — 22 5
KRZ VLR H 78 0 42 il B JEk 55 o 4 3k ¢k 19 100 s 2
ST P R Sk A A AR v R M A A R ) £ 5 3L
LN SR VNG A A A NI E e W S N
FEODR R 7 2 B0F 9 3 WH 100 i 8 o L il 5 1 7 7 )
iR AR Y HE R L H AT R . R, AR
W5 2% 158 2o~ e 2k 1 07 243 A e 75 Sk 190 KO %
ANTA] HCR BR AL U 1 SWE A AR (B A 52 0

HI T H R IG PR b 8 8 7 R Sk 6 R i s g

%1 ZHETRAREAFTHRAEENEE kro
o EHERA BN A MY A L3k kg 4
S A1k F (n=39) (n=58) (n=19)
10.37-+2. 94 19.24+7. 01 22.3941.73
BE 1A (4.54~17. 96) (6. 87~42. 68) (7.01~56. 40)
12.77+3. 10 26. 2547, 87 38.5717. 86
HE 2 A (6.82~21. 65) (9. 32~57. 44) (15. 65~97. 88)
16,443, 66 32,7949, 49 64,25+ 25. 23
TR 3 A (10.05—~24. 68) (11.76~61. 25) (25.64~128.76)
21,282, 93 43,5312, 02 97.74+37. 61
HUE 4 2 (14, 46~29.37) (15. 14~85. 91) (30. 26~184. 29)
2 TAREEARAERANEALTHHREEERANEL R
P %@FQ* EF vs B EF vs B B vs B
%) WAL £ P Py Pk HE £ Pk
FE 1A 0 8. 87 0,000 12.02 0.000 3. 15 0.082
HE 2 4 8~13 13.48 0. 000 25.80  0.000 12. 32 0. 000
FE 3 4 14~21 16. 35 0. 000 47. 81 0. 000 31. 46 0. 000
FE A 4 2330 22,95 0. 000 76. 46 0. 000 54. 21 0. 000

EMG B EATELBAKRE,



Radiol Practice, May 2018, Vol 33, No. 5 523

2R S Ek 2018 4 5 5 33 555 5
200
150
100+ e
3 o | K
o o L
501 39 K
*
o
d T T
EREM RAEMEEAT LR
il ®

B2 ARAZYAEME1~4 K Feg SWE 5%
wEMA .,

TR B B AR 2 3 5 % 116 9] 3 2 7 67 0
it 52 B 1B B0 R 8 350 KK 43 Ry DU 4% s F 58 AN [m] 33 7K
R X SWE A7 AR & (H 5% m A BE . H ATk 250
R 3 X FCR B AT SWE I & I 45 1 8 75 1Sk TR
FERE R 2 /N B R . X TR Ok
Vb PR 58 R 25 5 1 Bt 5 A a5 SR A —
O, ARBFIRE R BOR , [A — 41 2128 R A R T R
VRN, AE T A4 Gt 2575 (1 se e g AR ik ) 23 06 ~
30% . M AR AR SWE A7 B A A
TR HE 3 v s Fob 2L SR 9 SWE A G5 & (8 Bl 790
T8 1 A8 A B K5 3K 1T B SR AN [R) BIF 9% 6 R 28 P H R R
SN EE R T AEER A EE . W Veyrieres
SR Szezepanek 884y B AF 58 SWE X HUIR i B
A TR 1 4 B RE T 3 PR IURE S R E St TR A R
PESE 5 (1) SWE 47 [GH i {8 G2 115 kPa, 174 kPa;
BLPE 41 kPa.55. 6 kPa), #l 2 F .7 Bhatia 2
AR IR L0 g i v, SWE I B BLTE R 45 T I 1R
M %Pk 43. 1 kPa, 38. 83 kPa; [ % 26. 2 kPa,
21. 67 kPa) B B AL T b 3R W TR 2 25 21 .

AF G S5 o HUARMR R Bk 5 1 B A S R
KT BE A 4 i L SWE A7 [ RE & (A 22 7= i & W)
W(P<<T0. 05, 7EWE 1 W4l 25 LG i3 X
(P=0.088), A] WA 7K °F- T8 He 2 B B R M5 1 19
SWE 1 { 22 55/ . Syversveen %5 Hig 38 i o 3
TR A5 R 3k 1 7 AT DA S AR B E SWE /) ) o 45 2R
Barr 25175 58 SWE P4l 7L 57 21 2% KW A 1% D i . Bk
G ) 25 74 114 38 17 A8 DA e /N T (0~ 10 %0 3] e K il

Fe (= 40 00 A2 B8 B W, FCRIF 5 3L e fr) R A 2 1
TEAR /K- B 15 A FE N SWE A7 QR 48 22 53 0K T i
T K P BB 2 SWE A7 FORR i 22 50800

AWEFE R 225 22 Uk 2 U T L AR OR o 5

E DU R I 2 n] DR A2 09 s ) R B, AR X Tl A

T 3 A s F) 7 AR Sk T R — A T B 5 T 1)

H i RP a2 7 HOR IR SWE I & i 1% 5 HE 190 K

S A Sy R P A Sk 4TS TG 12 S 7 AR T e A2 B Y

P F B RS PR A b e AP e — e MEE
ARWFFEAFTE LT AL 155 AT LB HAR iR

— PR AT AR I ) B SWE Il &, % Ho At 4 21

PR 000 25 2R 2 A HAT 3 1 AN A 5 LU, 0 T U

i3 ) B E SRR RS B Al 3 T I — B 1 AR 52 BR R AR

o SR ZE S T BLA R AR
25 bR A SE 45 2R s R A Sk B0 T A

Xof FOHR I IE 5 4L 2L ROPE 45 AL SR ) SWE Il

AR BA L E R . (LA R BUE K P I 545

L U SKODR B R AR PR B TR A S L H

TEARTUT K- o BB FOIR IR 25715 22 18] (4 4 [

HZEFA R, 5 )G MBI H 55 2R 58 &2 &

14975 1% R 1t — 2 o3 M 8 P AR Sk AN [R] T KO X SWE

0k 45 R 9 52 0 5 LR 3 e A T R R RV e R 4

PR 3R i PR 251 B E R

5% 3K -

[1] Vlad M,Golu I,Bota S, et al. Real-time shear wave elastography
may predict autoimmune thyroid disease[ J]. Wien klin Wochens-
chr,2015,127(9-10) : 330-336.

[2] Azizi G,Keller JM, Mayo ML, et al. Thyroid nodules and shear
wave elastography:a new tool in thyroid cancer detection[J]. Ul-
trasound Med Biol,2015.41(11) :2855-2865.

(3] ESCHE AT 3. G o 0L S5 B 2B 52N 5T 1) 35 5% 1 i AR 12 W7 HIR R
P[], v I B2 R PR ,2016,32(5) :651-654.

[4] Zhang B,Ma X, Wu N,et al. Shear wave elastography for differen-
tiation of benign and malignant thyroid nodules: a meta-analysis
[J7.] Ultrasound Med.2013,32(12):2163-2169.

[5] Azizi G.Piper K. Keller JM. et al. Shear wave elastography and
parathyroid adenoma: A new tool for diagnosing parathyroid ade-
nomas[JJ. Eur J Radiol,2016,85(9) ;1586-1593.

[6] Szczepanek-Parulska E, Wolinski K, Stangierski A, et al. Biochem-
ical and ultrasonographic parameters influencing thyroid nodules
elasticity[J]. Endocrine.2014.,47(2) ;519-527.

(7] &g B B Y 55, S 05 b 58 75 950 1 AR X I
ARBR A S FELT . o B 75 PR A 235, 2015, 31(2) 1 101-103.

(8] ZM.ZWei. 5 ¥ 5. SE 0 0F U I 31 AR S dik B s P I A 3L
Ji R A S AR [T ], v R A R 2 2% 3. 2016.32(2) < 114-117.

[9] Park AY.Son EJ,Han K,et al. Shear wave elastography of thy-
roid nodules for the prediction of malignancy in a large scale study
[J]. Eur J Radiol,2015,84(3) :407-412.

[10] Liu B,Liang J,Zheng Y. et al. Two-dimensional shear wave elas-

tography as promising diagnostic tool for predicting malignant



524 TS5 2018 4 5 HEE 33 #5455 ]  Radiol Practice, May 2018, Vol 33,No. 5

thyroid nodules: a prospective single-centre experience[]]. Eur tions and utility for detecting malignancy[ J]. Eur Radiol, 2012,
Radiol,2015,25(3) :624-634. 22(11):2397-2406.

[11] Lyshchik A,Higashi T, Asato R, et al. Elastic moduli of thyroid [15] SRR EA AR a, 45, B U I o 45 % B BRI A 1 % 51 12
tissues under compression[ J]. Ultrason Imaging, 2005, 27 (2) : Wi E R R LT ], A B A4 2% 2% 5, 2014,23(3) 1 263-264.
101-110. [16] Syversveen T, Midtvedt K, Berstad AE, et al. Tissue elasticity

[12] Veyrieres JB, Albarel F,Lombard JV,et al. A threshold value in estimated by acoustic radiation force impulse quantification de-
Shear Wave elastography to rule out malignant thyroid nodules:a pends on the applied transducer force:an experimental study in
reality? [J]. Eur ] Radiol,2012,81(12):3965-3972. kidney transplant patients[ J]. Eur Radiol, 2012,22(10):2130-

[13] Szczepanek-Parulska E, Wolinski K, Stangierski A, et al. Com- 2137.
parison of diagnostic value of conventional ultrasonography and [17] Barr RG, Zhang Z. Effects of precompression on elasticity ima-
shear wave elastography in the prediction of thyroid lesions ma- ging of the breast:development of a clinically useful semiquanti-
lignancy[ J]. PloS One,2013,8(11) :e81532. tative method of precompression assessment[J]. J Ultrasound

[14] Bhatia KS, Tong CS,Cho CC,et al. Shear wave elastography of Med,2012,31(6):895-902.
thyroid nodules in routine clinical practice: preliminary observa- Cficfs H#9:2017-09-21 & 1[81 H #:2018-01-04)

2018 HEEFEEARREERHEPHES G A 2B ER R LW R NSRS

HWFETHELGFRAEFUR LI LEA R IN RETFOELEGFAEFH BRI LERACARETYESHA
RWEERARIG TETEHELSGFAEFIRFILENLAE TN ARLAFAXABRETIAEL S FAEFHR
FAERL 2018 FFREFL"ET 208 F TAMAERETRER . REAZLRELBEZREFRFRAMENKK
FEHAMBRES., ABABSF AU BRAF PREFTAIA FNLAGYRFRFTARDS, B BREFTEHK Y
TEHELESGHRFZRALAN TR EFAANFZTLEF YR FERRTEIMAFZARARENBTBHELSH B F ARG
WL B L AR, AR ENFEEHOFRED AREF AR TR NE B EHFTHE. FFFEFARAR
M AFEMAIRNAE(PIAEL) EEROZERE BLAGFRESEEY BEREFTRITFRARRFFAES,
NPEHXFRBEHI4 T .

1. 2B 2018 7 A 78 —8 B . 2R EMIRB|atE 201847 A 6 8 8§:00—21:00

2. AWM E RETTHRE AL 325 EWHEKRBEE—H)

3 AAAR T BELSFLAEF YR ELEN A KLERN  RETPRELSGFAEX B T LERAAHKRER;
EBERAMMEFHZBRAESFARE.

4o AN E FRABE FHEBE BERFHEFTFFEFALAFFER AL AT (P LAE) LR
BIEERE BXEFBEHEY ERETRFAFRARRFFRESD,

5. AR EM R 1000 T, E AR A GEHIEIE00 L, FARARE ke,

6. EXLNE - OYBRFEFTELLSEMEEEAML., OFLFHERBGE @ X T RS R AN Y
R EBRISF ROIMREF, OBRFHIEE,

T AEXER - OHERLFHN T HELOEMA MH R B B, 5k &R 4%, F 4 500—800

FiEBRA TR A 3000 FAR, @%WM’F%M A e L A B AS A R F TSR b KA R
EAME, QARLSN —F R AL F ARG, REBEKKAASMH., 545 K £ timegarden@ 126. com; ¥ 4 47 A % /2 9
TXXX(B2OBRBFPBHELELSF R FRLN . OBRIAARETYELMAGEHEERARA KE 02227285210
8. U EFE O BAIREATF AT LELE . FLLEFV. AT E. BASHERKT 300dpi~@?}’iﬁ%ﬁ]ﬁ$
www. zxyjhxh. canevent. com, & £ R i& , EJm}f&ﬁ%;@ké\i}%EﬂA%ﬁﬁfréﬂﬁ%ﬁ'i&ﬁ% Vi B A LHE LB

BARRO XA ERAN T XARET;ORBEXLSFAER2FREL KEFFARIKEAZE(FAFHELSFHR
{f‘ﬂ?lu»”f}ift&/%&o

9. LB H.2018 556 A 15 B CT R



