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[FAEBM TR R LSS AY7 H, 83875 ( Contrast-Enhanced Ultrasound, CEUS ) 5% (4 23 #hi#7 ( Color
Doppler Flow Image, CDFI) 5% F 4 R MATARITACR . 73k PR P BB B 2021 4F 5 )7 % 2024 4 5 J AT
125 {5 FFUIR AR RAESE 1 A NADITE . F RBPLECT-FRIE AT 7020, XRRATL 62 1913 LA CDFI 513 T~ & K il i Aty 7, Wi
41 63 il LA CEUS 515 F 4R B IH AT T« WERPHAL AT AR . BRI [ HURIRE (Free Thyroxine, FT4) |
FEFRIR#ZE ( Thyroid-Stimulating Hormone, TSH) . 7 —MF R IR FEZHR ( Free Triiodothyronine, FT3) | /K¥KIf KA

RGN, R OMERHEAMAA (9524 % ) X IELH (83.87 %) &, ARJGAEINTa] & 45T AT R/ (P<0.05) 5
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Application Value of Enhanced Ultrasound-Guided Percutaneous
Microwave Ablation in Benign Thyroid Nodules

MA Xueying, YANG Liping, XIA Yan
(Department of Ultrasound Intervention, Puyang Hospital of Traditional
Chinese Medicine, Puyang, Henan 457000, China)

[ Abstract ] Objective To explore the therapeutic effects of contrast-enhanced ultrasound (CEUS) and color
Doppler flow image (CDFI) -guided percutaneous microwave ablation in the treatment of benign thyroid nodules.
Methods A total of 125 patients with benign thyroid nodules admitted to Puyang Hospital of Traditional Chinese
Medicine from May 2021 to May 2024 were included in the study. According to the random number table group, 62
patients in the control group received CDFI-guided percutaneous microwave ablation, and 63 patients in the observation
group received CEUS-guided percutaneous microwave ablation. The ablation effect, levels of thyroid hormone [Free
Thyroxine (FT4), Thyroid-Stimulating Hormone (TSH), Free Triiodothyronine (FT3)] and incidence of complications
were observed in the two groups. Results The total ablation rate of observation group (95.24%) was higher than that

of control group (83.87%), and the nodule volume was smaller at different time points after operation (P<0.05). There
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was no significant difference in FT4, TSH and FT3 levels after operation between the two groups (P>0.05). Compared
with the control group (16.14%), the incidence of complicatios in the observation group (4.77%) was lower (P<0.05).
Conclusion In the treatment of benign thyroid nodules, compared with CDFI-guided percutaneous microwave
ablation, CEUS-guided percutaneous microwave ablation can improve the ablation effect, without affecting thyroid

hormone levels, maintain the relative stability of the endocrine system, and help reduce the incidence of postoperative

complications.

[ Key words ] Contrast-Enhanced Ultrasound (CEUS); Color Doppler Ultrasound; Percutaneous Microwave

Ablation; Benign Thyroid Nodules
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1 3 Bt 75 A ABHICTE 19 125 41 B AR IR R 1

S5 B IET AL, RGN AT R R 2021 45 H
22024 45 H o FRIRFENLEC TR0 B 3 okt R
YIRIEEAL, WL NEG 0 62 A1 63 14,
Forpout B 30 6, 42 32 il AR 20 ~ 45 %,
AR (36.94+6.01) %5 RTS8 % (Body
Mass Index, BMI ) 20 ~ 23 kg/m’, “F-14 BMI ( 22.69+
0.28) kg/m’; L5T5SEHI Yy 35 flRALigEd:, 20 GlRA
P, 7 BIsEEE; 45 EAR 0.5 ~ 5.0 cm, FHEE

(326+1.01) cm; Z595 4R 0.5 ~ 18.0 cm’, “FH
AR (5.69+0.28) em®; 40 |3k, 22 il £ %, W
FM T 350, 22845 AEWS 21 ~ 44 %, PR
% (37.79+5.94) %; BMI20 ~ 23 kg/m’, “F-¥) BMI

(22.71+024) kg/m’; 45715270 36 Filrpasgitt,
21 BIEAE, 6 BlScmitt; 451 EHAE 0.6 ~ 5.0 em,
SR AR (3294102) em; Z5F5AFH 06 ~ 180 cm’,
SEH AR R (5.714£0.29) em’; 43 41 B K, 20 4] &
Ko LRGBS LTS24 22 5% (P>0.05)
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1.2 Fik

[ R e N1 Y s S B 13 B I A o e i
2, BHEAZE T PRI e BRI R 451 R AR,
BRI AR TAES) f R0 BEITSE R

Xt BRA1T LA CDFI 513 T & s . B
S, A T AR RS R 2 SRR, U TR
WETH SRR P IR R A . RIS 2% A Z R
JRER BRI (R MW ; SmL < 0.1g) T LARER
B RAGRIE. FH A eL18-4 LV F441)  5
PR VR UREAE RS, i O w4519 S L F il &2 /b
Smm X3k, & EE AL <100 Hz, # @i
BEHR —6.5 ~ 6.5cm/s. VT ML 45 B 215 Wi B s
UM TG, T8N B AR E R, ka2
P UG TR RAYT

WA T LA CEUS 515 N4 Bz i e al . R
Jy AMARALRIRT BRZH, SR CAINA eL18-4 Lt 5]
MRS (Hi% 5 ~9MHz) , Mg £ S2imt i S IL g
BWURHEA, LRk o T AR 5.4 (Sonazoid ) #
AIERA, 0.6mL/ . THELHT, SR CEUS Ki#fi
SESE T I G K LR TE BRI, e Ik 2 11
AT BR AR . TE SRR S MILKE SR T MR T 11
UG AR A T H O, RIS I AR RS
T VR it A DR A (BREFFE20 ~30W )
EUS S I AR YT IR AR . oA LB B 5 [l )
W HmEHR, 25 RTFAR,

P28 B SO Al RG22 5L
ZERIA, DAVKASHEA TR i, RS 20 st HE I
SR AP AR SO . ARJFREYT 3 N, T 1B
1.3 MEBIEFRFIENIRE

WSS ZH T AR . FAR RS K O KO &

ik &AL

(1) WM. RF 1AL 34 H L
HRHUIR B P kA, BRI AR BRI, sk
ZENTHIERFR V=nabc/6 (n=8n, a= 45 RKEAR,
b= HHN IR, c= TEEAE ) , [RS8 2 bl
2 ((CEUS /R 45715 N8 Ml G oK I 3 52 550 U)oy o
AIHRL) S

(2) HURBRBECERKE. RiT. R 344
BB 2 S KL 2mL, R4 B AL ™
Ml X8 ARk A7 e S0 1 Ui 25 TR IR B 3R ( Free
Thyroxine, FT4 ) & HUIR AR % ( Thyroid-Stimulating
Hormone, TSH) . Vi — L R B i 28R ( Free
Triiodothyronine, FT3) .

(3) FFRHE RN, 10 5 8 P & Wi
SRR . SR PR
14 FHIHFESH

{1 1] SPSS 22.0 34854 o3 Ay, HETORE
FH % o, R 2 i e BORTTIE + Frife
75 (xxs) FR, KA RE; P<0.05 Fn25H

BEIERE L
2 #HR
2.1 JHEESURXSEE
WELZH 5 2 T Rl %4 95.24% ViEext R ZH( 83.87% )
o, WS AR S AN TR s [ 2851 AR R X B2 /)

(P<0.05) , W 1 fm.
2.2 FRBREZRKEXTEL
Wi RJ5 FT4, TSH. FT3 /KEXFH 22 RS
THEE Y (P>0.05) , Wn#k 2 FiR,
23 HEELERRAXTEL
5 BRI R A% (16.14% ) AHEL, WL

F1 FEERMRIEE

Tab.1 Comparison of ablation effects between two groups

ZEAIATR (X+s, cm®)

ik

SERTHMA [0 (%) ]

A ARG 14A RG34 A
WELLH (n=63) 5.71+£0.29 3.12+0.21 1.12+0.21 60 (95.24)
XHRZL (n=62) 5.69+0.28 3.54+0.32 1.59+0.32 52 (183.87)
e (il 0.932 8.661 9.692 4333
Py 0.696 <0.001 <0.001 0.037
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Tab.2 Comparison of thyroid hormone levels between two groups (X*s)

FT4/ ( pmol/L)

TSH/ (mIU/L ) FT3/ ( pmol/L )

215
AT ENE AT VNG AT YN
WAL (n=63) 13.12+1.26 14.45+1.31 2.79+0.49 3.26+0.86 2.66+0.36 3.22+0.35
XTHRZH (n=62) 12.96+1.29 14.30+1.35 2.81+0.52 4.77+0.75 2.59+0.40 3.16+0.26"
tH 0.701 0.630 0.221 0.555 1.028 1.089
P 0.484 0.530 0.825 0.580 0.306 0.278

. *P<0.05, SARATHMN HE.

®3 PMEFREREFERIE [n (%) ]

Tab.3 Comparison of incidence of complications between two groups [1(%)]

215 P a1 L Jea 8 i fi ZE A MEER
MEEH (n=63) 1(1.59) 0 (0.00) 1(1.59) 1(1.59) 3(4.77)
XTREA (n=62) 2(3.23) 3(4.84) 3(4.84) 2(3.23) 10 (16.14)

pal:! 4333

PAi 0.037

R (4.77% ) BAK (P<0.05) , W 3 PR,
3 g

HIR DR IR RAESE T 20018 5 £ LA LEE A
Fo, AR FRAR RS 1 AR T O L 2 s I i
NN k- N = N 1T € AT L Y NS 2 W)
R HURARES W I IR i, T R TR T
KT 20 B TR [ AR, SR ETH R EE T E I
MiFEsE it A&, CDFI BB MRS [R] 1) U0 T £ 32 552 i
VR 25y, PR & B e s F B A
CDFI & /n 25397 W I BEAE Bk R PR, T B S 3K
T EABIE *' CEUS A] &t B/ i e g e,
1 B 2= A= R L PE iR T XA PR L. CEUS
15 28 Bz S0 T AR YT B A 2 B R TAE# 1
Gigi/

A FERIAN [ A 5| 7 2T 28 KB I R
J7 HR IR RAPESE T M RCR AT T X b, 453 &
B, WERAIR A CEUS 515 F 4 B i il 58
EVHAERIRE] T 95.24%, Xt R4 R A CDFI 5| %
TR I R, LSS A Al AR 83.87%., i
—IMEER I, FEAR G Z AT ] 45 AR T
W, WS S5 RBE /N X RL (P<0.05) &
USR], M TAE458 CDFI 515 T 485 i
MR, CEUS 5|5 4 F WO s mlia sy HOR R R4
S5 AT HE E I E R . CEUS B i 1 1 5 41 41 ]

AORFECRE , $RAE T IR A AR A 45 15 N A5
58, DN Bl 5 A A ST it 30 il v o s B 9 ffy e 1)
Wil A A, TR 2R SRR I
JEPERI G ek, SE 4 KIGSE T R4 B it s At i B
iy AR T ms P Az H A P 2 9 T, CDFI
G111 BT b S5 7R 3 RS A LA S AR RS, Tl RE R
S s AR B TR AL, O TR T R
CEUS EARFI VAR ZE 00, #3534
M AA YT O FERE &1, AHEL T CDFI, H Al RBCHE
IR AR IR Ay, 8L, SIS SERTH L
5 7 AT A I 9 9 AR S MY W, CEUS i
I R B I D PR fofF Ay 3508 I A5 94 AL 97 1575 00 T 404K
AESET A i 5 e ek i M B A T AL b,
R e ELAAE BB FEE AL 3 T S k4 S 4
LU, A F X A8 4l ZURIE B 428, DLSE
BF . ZhH PPN REAEAE AL, & e 2 TEAE, FET
SRR R, ANA IR, JiAh, A
ARJ5 FT4, TSH. FT3 KF-XF b 22 5 o it 5 X
(P>0.05), UiHH5 CDFI 513 F 2 J i i mAa L,
CEUS 5|3 T 2 Fz il T ala 7 FOIR IR RAESSA
23R BB I HUIR IR R K F-. X AT RE 5 CDFIL,
CEUS H AR BEXTRLEHEA T2 Or, A3 R T4 X
gkt A R L A TR, DT T2 AR FEIR AR 2
RERIOIAT
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TEABEIE Y, WS I AIE K A% (4.77% )
ENTIRAL (16.14% ) Ik (P<0.05) , #&/~ CEUS 5|
T 48 B OB I R CE R IOR S5 0 e & AR 3y T
A ENIH . CEUS ReH b W os 4555 IS PR 4y,
WA . TR BT R R 255 NS IMLAE B0, X AR LA
B AEAE AR T MR B Ry T, A
WAELUEET YRR, T AT DA G 7 [R] — SR A 7 s A
ZUWRIIRAE, TR R /M AT R . B A3 Fl
()45 /NG R F 2571 S b g LA v, B AR
RAERA W . X —2510 SRS R P e s
RANFF, PE—BI0UE T CEUS 515 N 48 R S i fil
TRYT BRI PRSI RN, M B R 3. X —
RIAMLFE T BEAEXT HUAR IR RS 151697 Rk )
PR, R AR A I RS BB it 1 S I S (2
et

g5 LR, FEHIRAR RAEZS RS, 5 CDFI
15T &R M AR L, CEUS 515 T 2 R it
THAL TR E T ASOR , A HUR IR R K,
TREFN 4TI R G AR RS E , AT B TR ARG IF
RAE R G552 R DA 2 AR Y B 2R
B, AESE W AT A TSR H A AR X D
A RE SR AE A BT AR A5 7 1) 7T LA
FELUT LA " KREEAR R IR BB ], DA
HEBf M PP AL CEUS 5152 N 28 Bz S0 30 fl i) 2 55 52
BRI TR 4G RN TR ResiBhiz
W& Sl RS R HOR I — PR I B R TS, DA
HE— 2 HE Bl BR PR R RSSO R R I R R S
N
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