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ABSTRACT Objective: To discuss the clinical efficacy of microwave ablation (MWA) and surgical
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treatment in the patients with Hashimoto thyroiditis (HT) complicated with T1aNOMO stage papillary
thyroid carcinoma (PTC) , and to clarify the feasibility and advantages of MW A as a minimally invasive
treatment modality. Methods: A retrospective cohort study was used. A total of 165 patients diagnosed
with HT complicated with T1aNOMO stage PTC from January 2018 to December 2020 were selected and
divided into MW A group (82 cases) and surgery group (83 cases). The patients in MW A group underwent
MWA treatment under ultrasound guidance, and the patients in surgery group underwent unilateral thyroid
lobectomy —+ unilateral lymph node dissection. The median follow-up time was (65.98=+7.32) months.
The indicators such as age, preoperative tumor volume, operation time, intraoperative blood loss, hospital
stay, hospitalization cost, tumor progression, incidence of postoperative complications, changes in thyroid
function, tumor recurrence rate, and life quality score of the patients in two groups were recorded and
analyzed. Results: There were no significant differences in the baseline sample data including age, gender,
preoperative tumor volume, margin, shape, aspect ratio, calcification, and preoperative thyroid function
between two groups (P=>0.05). Compared with surgery group, the operation time, intraoperative blood
loss, hospital stay, and hospitalization cost of the patients in MW A group were significantly decreased (P<<
0.01), and there was no significant difference in the incidence of postoperative complications (P>>0.05).
All nodules in the patients in MWA group achieved complete ablation within 18 months. The functional
thyroid parenchyma in the patients in MWA group was well preserved after operation, and the thyroid
function was maintained within the normal physiological range during the follow-up period. The Thyroid
Cancer-specific Quality of Life Questionnaire (THYCA-Qol.) results showed that compared with MW A
group, the scores of voice, sympathetic nerve symptoms, throat/mouth problems, psychological,
sensory problems, scar, and chills of the patients in surgery group were significantly inecreased (P<C0.05).
There was no significant difference in the tumor progression rate between two groups (P=>0.05).
Conclusion: During the median follow-up period, both MWA and surgical treatment achieve satisfactory
clinical efficacy in the patients with HT complicated with T1aNOMO stage PTC. MWA treatment has
significant advantages in operation time, intraoperative blood loss, hospital stay, hospitalization cost, quality
of life, and preservation of thyroid function, and it can be used as a minimally invasive treatment option for
such patients, but its long-term oncological safety needs to be further evaluated by extending the follow-up.
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SR F MWAJRIY HT IF & PTC 5% b A
B, JCHESZ 5 FARIGYT X B . AR R
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Patients receiving US guided MWA and FNA
or CNB confirmed PTC in our hospital from
January 2018 to December 2020 (n=525)
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Patients confirmed HT+PTC by lobectomy +
isthmusectomy + CLND in our hospital from
January 2018 to December 2020 (n=205)
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b

y
HT+T1aNOMO PTC (n=108)
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A: Patient selection flowchart for MW A group; B: Patient selection flowchart for surgery group.
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Fig. 1 Selection flowchart for patient in 2 groups
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AL A E, TE), RAEREL 6 mm, FAHKE
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W, Bk gERE . EEREEREERL, N
IE B FCR AR T BB JC B 0. SRR AL A B i
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BK FU4E /N R (volume reduction ratio, VRR) .
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ARJG 1. 3. 6 M 124 H )5 5 6 T 2 b fk
ITIZBEDT, MW A 2 35 47 A K A S CEUS I fill
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FUH bk [ 45 S O A SAF BE Bl CT I Ak % B HE
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2 %5 AN 58 s B K S AR A8 B 00 B R IR A 3T 58
ARG BN 55 344 HAT 1548 DL B TR B A 12
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2500 FH 55 A0 2 44 R I B R B AR 4 SR 1Y TR I Ui
ST SERL, A AR N i 5 34 BT 15 4FE LA B H
AR MR P2 W 2 50 1) & RIEAT PP

1.8 %it# 454 K SPSS 26. 0 8 #4748 1t
. MWA A RIAMEEF AR AR H AR . Mg ik
L FREFE . R AR AR B2
e THYCA-QoL WA S 7 & IEZ A, Whats
FoR, 2 20 IAIRE A BRI AR W A ST RE A £ 5
240 R L e P R AR R bR A R 4 Ok 1
TR, Pha( %) Fon, 240 LR K5 . LA
P<<0.05hES A ¥E L.

2 & B

2.1 2 RWNEXZHERFBESIE HLBMLR
TN 24 HCESEIYARRE | MR R R B T I R 22 S
WG #E (P>0.05), W# 1, Ura F R

gET X AR S, MWA 4B FH R FT CEUS 45 11
N AT BESS TR AL R S AN B S R TR . 241 AR
FORAT IR AR R N ER AL %k
TR . AR LL A A A 2 R RS E L (P>
0.05). W2, EMWAL P, FH 20 B i
AR A, 1R R W A . EAMREFE R A
W, A 315 A R O T R R, 1 ) AR A R
I R, 2 45 AR R W R . 2 4 R R
TSH [ (2.2940.67) F1 (2.19+0.56) MIU-L '] |
FT3[ (4.6140.77) f1 (4.3740.90) pmol-L '] F
FT4[ (16.7644.10) #l (15.85+3.93) pmol-L ']
KR 2 S TS it L (P>0.05), HITE
EHJEE N, TgAbsi TPOAb NFHM: ., 241 B #FH AR
T HOR 55 B 75 B 7R R D B HHOIR 55 i 32 3R HLHDIR
SeHRIE  (parathyroid hormone, PTH) 7K3-7E 1E #
EN SIS I BT NS e RTINS N Ly N

E1 24BE—BEH
Tab.1 General materials of patients in two groups

Age Gender [n/(y/%)] Median follow-up
Group n _ i _
(r+s, year) Male Female (r=+s, month)
MWA 82 44.90+9.16 9(11.0) 73(89.0) 65.62+7.31
Surgery 83 42.2748.54 6(7.2) 77(92.8) 66.45+7.44
r 0.057 0.431 0.472

K2 2241 BFE AR AR

Tab.2 Preoperative tumor ultrasonographic characteristics of patients in two groups

Group i ’llumor volume Side of tumor [n/(5/ %)] Pole [n/(y/%)] Margin [n/(y/ %)]
(wds, V/em?) Isthmu Left Right Upper Middle Lower Defined  Ill-defined

MW A 82 0.17£0.10 4(4.9) 41(50.0) 37(45.1) 15(18.3)  34(41.5)  33(40.2) 2(2.4) 80(97.6)

Surgery 83 0.14£0.16 1(1.2) 44(53.0) 38(45.8) 27(32.5)  30(36.1)  26(31.3)  4(4.8) 79(95.2)

P 0.217 0.384 0.105 0.682

. Shape [n/(/%)] Height/width [2/(p/%)] Calcification[n/(y/ %)]

oroup ! Regular Irregular >1cm <lcm Macrocalcification ~ Microcalcification No calcification

MW A 82 1(1.2) 81(98.8) 62(75.6) 20(24.4) 4(4.9) 39(47.9) 39(47.6)

Surgery 83 3(3.6) 80(96.4) 57(68.7) 26(31.3) 3(3.6) 47(56.6) 33(39.8)

P 0.620 0.386 0.501

2.2 20 %ABFABIAE MWALMIRFARL
BHE OB F R B[4 G Rk (39.9448.66) K&
(110.14+42.58) min, £l WA o i & 5 51 K
(0.0040.00) F1 (9.28+3.50) mL, 1E Bz w4
B (1.6340.49) F1 (5.53+1.14) d, k2 H
Ay 51k (18 291.8445 008.99) I (24 630.67+

7401.79) Jo, HRLEEFHAGIHTFEL (P<
0.01) o MWA 4] i & ~F 2 31 fl i) 18] 2y (8. 65+
4.22) min; AMREFARLLEE T AR O H A ALETIR
En, SFHUORKER (6.12+£2.61) cm, 5
AR R R (1.13040.375) 4,
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2.3 MWA 4 % & ¥ 8 K& M & Kk R F VRR
MWAHBEARG L, 3. 6. 128 18/ H 1F
T Al X AR B f B VRR WLZE 3 ATE 2. 7 fl 45 4 58
S S R O (10.544.7) AN H . FE 824
RITEE o, 33MMIAYITAS T (40.220) TERIG 64
H WM oE WU, 66467451 (80.5%) 7
124 H ik 2158 2 mlbr o, 2 ARG 184 H B e
AEE (82/82, 100%) ¥ISEsise 4 iEml (I AlIX
T 1 52 700 1 0 HAR B 45 /N3 R 100%0) o AR 4 45 £k
W&, AL (n=39) . WML A
(n=39) FBER R TH (n=4) BENTES
W e B E) A W (9.8+4.4) . (10.9+5.0) FI
(13.5+5.7) ™ H, A tEESH LG FE XL
(P>>0.05) . MWA A J& iF filt DX P 24 08 B3 AR 1iig 3
KE (0.8240.45) em®s A J5 B Ui 39 4] 31 il (X 14
RO AT PEAR /N a3, B AAE 184~ H Bl Ui B e
A BB e 2 A (VRR=100%) . 1
MW A 2 5835 3R 97 R B 7 0 88 75 14 0L 1A 3

&3 MWALHBEWRAS A FEE T mh X3R5 R
#MVRR
Tab.3 Tumor volume and VRR in ablation area of patients

in MWA group after ablation at different time

Time Volume (V/cm?) VRR (/%)
(month) Mean Range Mean Range
1 0.5940.36 0.51—0.66 22.27+75.31 5.72—38.82
3 0.3540.26 0.29—0.21 49.83+78.19 32.65—67.01
6 0.06220.07 0.04—0.07 94.037.58 92.36—95.70
12 0.02220.03 0.01—0.02 98.49+2.70 97.89—199.08
18 0.002=0.00 0.00—0.00  1.004=0.00  100.00—100.00
0.700 |
0.600
o [~ L
5 0.500
< 0.400f
o 0.300f
E o200}
S 0100 |
0
—0.100 |

Baseline 1 3 6 12 18
Time (month)

B2 MW A ZH BT AR F A R ) Rl s e A A

Fig. 2 Tumor volumes in ablation areas of patients in

MWA group after ablation at different time

2.4 MWA@AFIHAFREEZRENLE IF
FARAUABE ARG 1d PTH K S T 1E % {H 7 4

(8.4%) . IMFIEHME1H (1.2%), RjgkA—it
PEMRAS MAE 3341 (39.7%), 14 H 5 & A m4s K-
WKAZIE R o BEVT AR, MW A 41 2 5] g & BT 0
AR (2.4%), AMRFFARA B HE K E WA,
2H BN KRR ER LG (P>
0.05) . MWA 41 H & B0 1 6] v e gk 12 45 5% 7%
(1.2%), SMRFFARABE KRR LE R, 24
BEMBES TG E L (P>0.05), 2418 &
KA RN, LRI MWAL B E KRG
LdHRIRENRE MR # 761 (8.6%), (L4 HUIRIRIAE
AR 26 (2.4%) FEIGRMEF & S5H (6.2%),
ORI S BE X T 1A 7 Bl ik 2 T
2.5 24 %% THYCA-QoL#% 5 MWA4LL
B, FEFEE . SRR SRR o R/ T )
PR ) R R JE 64, AMRETOR A
BEVP R IE (P<<0.05), WES.
3 it i

HT2&® Wiy A& RmfEtksEmn, HT 5PTCZ
] 1 S — B A PG 8, X TFIEE HT 1Y
T1aNOMO I PTC 4, # L EErE, #tEF5)
WD B Rl VA T s A R R R 3 AN B U B A A
b, MEWFARIGYT . S EFARATEES| LA A T
I 2 i I in o FROIR R D BB VRGE L PR B S BE B A
i/ DIRE R B MELF I IR YT . Meta 20T afESE
iR s HTIF R PTC BREHS BT, #Eg
. AR KO R RBAR, FTRES HT B 5 N
P M & RE FNET 2 Ak BR ol i AR R R HICR G, g
RN MW A TEIZ B i i TR0

PTCH80% MK & & AEFEARIG 2~34H ™, A
WFFE 0 v AL BE U5 I 1] 53 51 o MW A ZH 855 (65. 6L
27.31) ANHMINEFFARA B (66.45+7.44) 4~
H, By et e ok F 5 4E, Bt BEAE ST T IR
B PTCHIRE KR, B —E Ml {EHE.

SR FAR A H, MWA 41585 F AR I}HE 8
FHARMP I MM, FESHEEEER . BE5]5 K&
FRBE [ 1E 1 A5 R AR LA G SRR IR A 5 2
H# ARG 51 A HUIR BR D) 6e I, S 300 B B )
WRMBHER. MWA BA &SR, A LIk E
PAEREA, ARG Y AT BRI F oK, SR ARG HUIR B g
TRIT I B PE

MW A 3G 97 J& BI85 4 W Ui i SF 35 1) 18]
(10.53 £ 4.71) ~H, SBEEMFR " #HiE—3.
SO BE bR b 4t T 2 W e TR A, HLZH ) P



1652

1

K

A': Ultrasound demonstrates diffuse parenchymal heterogeneity characteristic of HT; B, C: Longitudinal and transverse views showed

a 0.88X0. 83 cm solid hypoechoic nodule

observed by CEUS (arrow, left image); E, F: Intraprocedural longitudinal view:

(arrows) in upper-mid left lobe; D: Uneven and irregular hypo-enhancement in nodule was

During MWA, the nodule was covered by

a hyperechoic area (arrow) on ultrasound. G: One day after MW A, the ablation area (arrow) increased to 1. 30 cm X 1. 00 cm X 1. 53 cmj;

H: One month after MWA, the ablation area (arrow) decreased to 1. 14 cm X 0.78 cmX<0.98 cm; I: Three months after MWA, the

ablation area (arrow) decreased to 0. 95 cm X 0. 64 cm X 0. 65 cm; J: Six months after MWA, the ablation area (arrow) decreased to

0.60 cm X 0. 27 cm X 0. 49 cm; K: Twelve months after MW A, the ablation area could not be identified.
B3 14 MW A 4 BT M BE VT A 7 BAR
Fig. 3 Ultrasound images of therapy and follow-up of one patient in MW A group
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Tab.4 Tumor progression of patients in two groups

(n/(n/%)]

New lession

Lymphnode metastasis Distant metastasis

Group " : : . :

Recurrence No recurrence Metastasis No metastasis Metastasis No metastasis
MWA 82 2(2.4) 80(97.6) 1(1.2) 81(98.8) 0(0.0) 82(100.0)
Surgery 83 0(0.0) 83(100.0) 0(0.0) 83(100.0) 0(0.0) 83(100.0)
P 0.245 0.497 -

“—7:No data.
#F5 288HF THYCA-QoL ¥4y
Tab.5 THYCA-QoL scores of patients in two groups (z=+5s)

Group n  Neuromuscular Voice Concentration Sympathetic ~ Throat/mouth problems Psychological — Sensory
MWA 82 1.03=0.12 1.02£0.11 1.0140.05 1.0040.00 1.0140.05 1.054+0.15  1.04+0.13
Surgery 83 1.07=0.17 1.14=0.22 1.02£0.11 1.17£0.29 1.07x0.14 1.12+0.18  1.17%0.29
P 0.087 <20.01 0.179 <20.01 <<0.01 0.013 <20.01
Group n Problems with scar Felt chilly Tingling hands/feet Gained weight Headache Less interest in sex Total
MWA 82 1.00=£0.00 1.0240.15 1.00=£0.00 1.01£0.11 1.01£0.11 1.04=+0.19 13.24+0.50
Surgery 83 1.27£0.44 1.04=0.18 1.02£0.15 1.06£0.24 1.05£0.22 1.07£0.26 14.27£1.21
P <20.01 0.662 0.159 0.100 0.179 0.315 <20.01
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