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[Abstract] Objective To analysis the clinical effect of "*'I treatment for autonomously functioning thy-
roid nodule (AFTN). Methods A total of 22 AFTN patients from April 2013 to January 2019 were retrospec-
tively analyzed, 18 females and 4 males with the mean age (63. 77 £=12. 53) years old. All patients were fol-
After "'1
therapy for 6 months,21 patients (21/22,95.5%) were cured (including euthyroid and hypothyroidism) , hy-

lowed up for more than 1 year. The efficacy was analyzed,and 2 special cases were reported. Results

pothyroidism were occured in 4 patients (4/22,18.2%). There were 2 special cases:1 is coexistence of Grave
disease and AFTN (Marine-Lenhart syndrome) , the other is Graves hyperthyroidism induced by the treat-
ment, Conclusion It is a safety and effective method in the treatment of AFTN with "*'I. Marine-Lenhart syn-
drome should be identified and possible Graves hyperthyroidism induced by the treatment should be realized.

[Key words] autonomously functioning thyroid nodule; ' I;radioisotopes; Graves diseases

H £ T 6 M H R B 45 35 Cautonomously functio-
ning thyroid nodules, AFTN) j& —Fh B8 5| d H IR fif 5
E (8 70 DL 5 L 1 s %8 T 5 Pk, 45 1 T R Al
A2 0 Hod 99 00 I 5 o B 2 R A TE A
WA UL . FARDIBR VUL IR T B S A fl R AR R
R I R IE T ik o AR SO AR BE AT T IR Y
(1) 22 P4 IR IR B AE 19 AFTN SR R 47 [t 43
#r.FX%F 1 ] Marine-Lenhart Z5 & 1E X 1 #1597
J515 K Graves HUIR B T BE U #F B 5 #EAT e 0E .
1 #wREFE
1.1 —ff#

LB 3 A 2013 4F 4 A 2 2019 4F 1 A TARE

B2 TIRIT ) AFTN B Hod 4 18 9] 55 4 ] 4F
14 (63. 77+12.53) % , T A & IR T BT AT HUIR IR T
AE Sz FCIR B AR S PU A BF D RE LB D RE L iR R IR
JIR A A TR R AR T R R IR IR A% R S A Y
BEDT 1 AR LA L, HEBRBR U « A 44 B2 oK B U7 B 1 9% k)
N5
1.2 AL

BITATA 19 83 2 s AR . R 29
Z8 GG 5 A S AEHRE R B L 3 ) B A R
R EBOEGR T 2 IR AL BR R T RE U,
1N R 2.5 4, 2 BB HE B2 N Graves
HUR AR T BE TC ik 2 2 Bt R IR 25 iR )7 A5 2 e |/

EE BN X FMEQ977—) L f EAL BT B+, 2 N F UL R 2K 5677 .



110

K HRBELA R REZHHRIR S PiRIT .
1.3 WkREA

BEIRITRIIATHOR I R A, HOIR R &5 00 3%
PRSP 8 ] BESEE 14 1), 45 5 RE AR (2. 9540, 96)
em, 42 (2. 2640, 73) cm, B J5 42 (1. 71 0. 44) cm,
PR 85 P RE /N 1, i BV M, EE RS 1
Bl FE LT RBAL MR G S+ HR B E
RO IN 2 | B Rz o
1.4 WRMBHE] E2AFZF RN E

FH A T NM-6300XT £ 3 RE I & 4%, I 5
FORBR AR 1T R AT 0k 1. A BB 3 3 ™ A% 2%
WL RS ZE b B 2 AT R AR O R AL Ak
W 74 KBq(2 pCD L, IRZHJ5 2.24.48.72 h 43 5 5E i
TR T TR T R A RO
1.5 FTRKRZEH

F 15 E 75 ] F Symbia T2 % SPECT/CT {¥,
IR S R AL T O, RN (A6 5 AR BB AR A BRA
A #1185 MBq(5 mCi) J& 20~30 min 17 H AR BR 4%
RHEHCRAMCHE & 7 PrfE B A BB 140 keV, B 58
15%., HRRIEERHH SR A RS T ik
2595 ,1 # Marine-lenhart 2 & fiF 5 3 H IR IR 4H 21
SEARZE] A B LS ANF R AL ez
il e 14 ) B R AR ES  ALF A L 7 B A
13 S 71 v 7 1 O
1.6 %775 %

Fe BRI B2 2 5 00 T3 AR I IR B VE LS T iR 97
H 3 T aeE H R 25 95 bR R A e L 45 T T
AR BB A BR A ] 4R ) 555 ~ 740 MBq (15~ 20
mCD 2 E — & 0 IR, ot Marine-Lenhart 48 & 1F &
FH U2 F R 555 MBq(15 mCi) .,
1.7 %itsam

K H SPSS 17. 0 Gtttk gt 2450 0 . 75 &
ESS AT ERR L 2+ £ KRB ¢ K5,
PLP<0.05 HESFAGIT#E L.
2 Z& £
2.1 "'I%FE 6 A A BATIF AR

TRYT H G B A PR IR R R (FT3) (i B B
RBER(FTOHKFEUEERARITFEE L (P <
0.05), FUR IR ER 8 A HTIR (TGAD) K BRI S b 9
i Hi iR (TPOAD) He# 22 S G248 L (P >>0. 05) ,
W1, 14 AFTN BE IR AT e FOIR IR R
HE LA 1,

1A A CELFE HOR IR T BB IE R A R R T RE kR
21 B B AR N 95, 5% .4 1l K A FOIR IR ) BE DGR &
A R R 2 A AR YT 5 HOR IR DD e &2 GE % (1 14
"N Marine-Lenhart Z8&1F 8 3, HoAth 3 %l 80 % LA
g D HUIR IR DD BE AR Kk AR R 18, 20051 14
WRREEL Graves HARIR DI RE T HE ;1697 Ji 8 191)“ #4
GEATVREAS J YR LAY, 14 AR B BT,
2.2 Marine-Lenhart 42 A 4& % # 06 &K F 4

FTREF 2021 F 1 A% 50465 14

BEL,65 5 D HE 2 M T 2
MNAENE . BRHGA SR T A5, BRI R 7] B i
KIEEST0F 90 /4y RS, FH (). s HER
NIRRT REAS A WL 2, FUR R AT R FEB AT L 1. 4 em X
0.8 cm FESMELE B, TIRADS 2 25 WU R
PrimzEEE. FIREEBEE ALK 2, FREZREH
LK 3, 24 h#BR 39. 7% HRCEER 7.6 d,

£1 YIBFEREFECANA
LRI (2 +5)

FT3 FT4 TGAb TPOAb

2151 n

(pmol/ 1) (pmol/ 1) (IU/mlL) (TU/mlL)
EIFET 22 11.2142.48  29.4244.66  24.3549.47 18.20+12.72
WrkE 22 4.551.50  16.864-4.76 27.07415.69 16.4312.39
! 12.28 9.15 0.85 0.62
P 0.00 0. 00 0.40 0.54

3
A B

A TTIRYT IR R B LG AT JA R IR B 2 4052 o
W B P IRST IR 6 AN SRR B T /N IR IR 25T A
L 2 410 ) FPBR R 2 SR S AR IR T

B 1 1 BligEEs AFTN & 18770,
ERREZERMS

2 Marine-Lenhart Z&EEE " 1545780
RRBEEEESK

I K% p& IR B A b TS E £ RESE W &
Graves H AR IR Th BE JU . 45 & “Marine-Lenhart 454
AE" S Wibr e . 45 T HORPET 555 MBq(15 mC if
I7 3697 S 6 0 H B Al B R IR DI BE (WL 2) 48R
HR IR DI REIR , 45 T 75 pg AW R R BB RIRIT
J 52 A WUIR R D BB 52 T K
2.3 "'135 AFTN G5 & Graves VKM 3 48 7Tt
B s R T A

BHE 2,58 % IR R BRI A 2595 7 H
R A AR OEVERR L HTEE . TR AW
AR T Ah 5, AR A i S R AT 4] B R/NZY 2.5 em X 2
em Z5797 0% 106 K/ 48 RS, TEI(H) . BER TR
R RE K A DL 3R 3, HR IR R 8 A A DL BT 4, 38 97 1l
(P AA) HUR B A i h R 84515 K/ 2.5 em X2, 2
emX 1.5 cm, TIFRADS 3 28, 2545 J& B v] I = & if



FTREF 2021 % 1 A% 50 45% 1H

Pt AR BRI T IR IT R 6 A (B 4B) HURR
AP R EREE S /N 1.3 em X 0.9 em X 0.6 cm,
TI-RADS 3 & £5745 Ja] il m] DL R ot 3 JHG A i s i
mER. TIRBEZHEMILK 5,24 h 87 T2 64% .,
ARCEEWHN 6.5 d.
*2 AT LB RE T R SRR AR Th e
RETU (> L)

] FT3 FT4 TSH TGAb  TPOAb  TRAb
ik

(pmol/L) (pmol/L) (mIU/L) (IU/ml) (IU/ml) (U/L)
BT HT 7. 60 27.96 0.01 1.95 <0. 16 2.46

WWITR 3 AMA 476 15. 46 5.11 49,56 0. 46 5.48
WITR6MH 185 3.36 =100 — — —

WY 1240 4.78 21. 06 3.52 20. 16 0.38 3.25

111

— AT .

V

A B el
AR YT R TOIR R AT R T 3 A A SRR AR R 4 BT
SZZIH B P LRITIE 6 A SR AT I A A A Ol e 4
W HARBIE SN
& 3 Marine-Lenhart £ & {E 82 E " 14780 .
BERRBRZEARE

®3 HEHET AT RIRIATENEE RRER I AR R Bk F

o] FT3(pmol/L) FT4(pmol/L) TSH(mIU/L) TGAb(IU/mL)  TPOAb(IU/mL) TRAb(U/L)

RITH 13.3 36. 8 28.8 8.2 0.26

WBITRE 34 A 17.4 60. 4 <0. 005 — — -

IR 4.5 1A 6. 4 16.9 <<0. 005 — — —

HITIE 6 A H 10. 6 29.4 <<0. 005 34.8 9.3 >40
“=TRARA

AGRITHT BRYT )R

B4 VLATEUERRBERER

A B

c

ARYTTT R AR A R AR BT S R R R L 202 MR R IR BORIT IR 3 D A R MR A S N AR e S R B 2

il R IR 2H 2P 52 BRI R C 3R T R 6 DA B 3 M H R 2 fk .

BS5  CTRTEERREBEZERE

i RIZ W R BE A e 8 H EDIRESS . 4
T 555 MBq(15 mCDiRYF . 1R A 4.5 A H &
TP 2 ) GERE AR G2 A R 36 B s U0 2 HIR AR T g
BV E IE# 0 TSH A2 Ml (W3 3);: "' 1IEIF )5 6
MHBEREOE.Z D R 2T SRR, KR 2
7 Ui 5 IR IR T A P k3 = D TRAD ZKF 38 &5 (L

2 3DVEEFREEE LK 4B, &2 4 HR IR R H
WE 5C, ZEY1I8YF AFTN J5i5 % Graves HUR IR
RETCHEL T 111 MBq(3 mCDIBYT . V' 1EYF G
SAHEEWETARMEIIGE. FT3 1. 8 pmol/L.FT4
4.2 pmol/L, TSH 103. 10 mIU/L., #& /1~ B IR it 2 fig
WOE L 45T 2 R IR Z 48 (75 pe) BARIG YT S IR IR



112
UIRER & 1IEH .
3 4 it

Plummer T 1913 4F 1 Y4 500 %) 235 4 HOIR
Ji e 5 1 1 FRCRR R ) BB T HE R L S I 2 R O
E XN AFTN, 99 % i AFTN Jy BV IR, 20 M v
MFR“Plummer” 55 » 36k 25 L% BF 580 R 42 HAR
B SR CTSHR) 40 S 43 G35 11 (Gsa) 19 4
PRI AR S 2 3 B HHOR R 45 0 DD fig A 3 9 3 2 kR L
H5 . AFTN 43 Wb ad & 9 B R R 38 £, 4l 1 K
TSH (143, TSH 7K - B AR AH 45 5 40 1E 5 HOR R 41
ZURALIRE T BE T IR YT AT R B 0] AR Sy e 28 R
Y B D7 1 s 0T 45 T B OK R PR A e e e RN A RH
i PR BB E N B R VR YT B A Y
RO U] B AR AL S5 . YANO 750 8 TR YY
ETCEAEREIER B9 AFTN B 50 5 0 B 1697
FE., RABERRF L 95, 5%, J7 S A AR
MRShREWE & AR 18. 2% . & T Cuk it i, il e 5
s 191 45 Bk S BB 3 e i AT G (1 )24 Marine-Lenhart 25
HAEL3 12 80 % L L ) . i LIRYT SR T A
FRE IR I AR R A B IR A

Graves Ji 5068 H F 457 | 776 T Rl — &
F B FR Marine-Lenhart 22815, 2010 4F 4 g 20
TEE N RIRE T 1 FIH A E) Marine-Lenhart £ 4
TE 0 55 5 40 g T 2 ) dE 1 & Marine-Lenhart
LEAAE, AR BEEIRYT AT H AR AR D8 . TRAD  H
IRBRF L H R R A% 3R 4 4 55 M DG K & $2 R Graves
FOIR AR D RE T 2E 5 20 & B 3 Dy g H R IR 45 1 B A7
@ T “JF A Marine-Lenhart 2% & fiF 7., AVCI
VYR 16 mCi T BIAYY 1 B Graves R G I
RIAE A B RE AR AT AE I 1 ik
WIT TR, EHENM 15 mCi "X B EH#HITRIT R
BIRIT G 6 D B kA AR IR T REwWGR L (B 28 42
RAR R AR 5 B ORI D RE Kk & 1E & L ik 2]
TR MIARE,

SCERY RIS AR TR Y A T RE T H R IR A
2~14 DA RS BFEAR N SR E] TRAD, 35 /Y
TRAD A3 & H B S Pk HUR AR Dh RE JC i, H & e %
KR 0.05% ~5% . ASCHBEHET IR H R R
s B R B A v T S 2 S 4 Y L R AR af it G
B HURARAZ 2 s AR A i v B AR fe g 4y
TRADb B, il #i2 A AR A 2T Re 4 1.7 1R
J7)a 3 AN A iF s HOR IR D) B © K &R IE %, B ) i B B
KRBT BE TR T+ 5, B & TRAD # 0 FHE, AR AR B
B s HUAR B A i e R BB 45 i 0N L AR AR il iz
ERLIRIN ek BN N Sl s R N
WGP IIRIT R AR R S5 T FRIR IR A A
HURE 7y o, 3R oo SR TR YT D e ARE S
KT HB RBP4 KE TRAb 3151 & Graves

FTREF 2021 F 1 A% 50465 14

RARDIRETCHE , FRRG T/ R TR TT e, HORER T
AETCHES I AR DA B . R/ DR TIRIT R R
AT HUIR AR DGR (A 20 22 R IR R AR T IS
A HUR IR DI REW S5 I8 3 T I RIA A bR

M2 G TR IY AFTN %4 A 3. o hl,
HAE T 5K, X T T B S 38 0 AR i BB AT AR D i Ik
PIRIT % . Xt Graves 5 Y)6E B %k HUIR AR 457
LAY Marine-Lenhart 5 &1 Z 4 7843 B9 5 R AR,
RERIRIZIRIG ;Y TI6)Y AFTN 515 & Graves HUR IR
DR LR 50 AR YA YT 2 R R K e AT A
Gy I VR I L B R AN B A 2y BRI AT /N B IR Y
H 5 & 1 Graves HUIR B D R JC #4752 W AT IR 9T
J7 %L PTLIRYTY & A IR IR T A8 R N K B R AT R AR
1BIT .

S % ik

[1] CERVELLI R, MAZZEO S, BONI G, et al.
Comparison between radioiodine therapy and
single-session radiofrequency ablation of auton-
omously functioning thyroid nodules: a retro-
spective study[J]. Clin Endocrinol (oxf),2019,
90(4):608-616.

[2] SALIH A M, KAKAMAD F H, NIHAD H.
Hyperfunction papillary thyroid carcinoma: a
case report with literature review[ ] ]. Int ] Surg
Case Rep,2016,26:202-204.

[3] HAUGEN B R,ALEXANDER E K,BIBLE K
C, et al. 2015 American Thyroid Association
Management Guidelines for Adult
with Thyroid Nodules and Differentiated Thy-

roid Cancer; The American Thyroid Associa-

Patients

tion Guidelines Task Force on Thyroid Nodules
and Differentiated Thyroid Cancer [ J]. Thy-
roid,2016,26(1) :1-133.

[4] FLOOR S L.TRESALLET C,HEBRANT A,
et al. microRNA expression in autonomous thy-
roid adenomas: correlation with mRNA regula-
tion[J]. Mol Cell Endocrinol,2015,411:1-10.

[5] VERBURG F A, AKTOLUN C,CHITI A,et al.
Why the European Association of Nuclear Medicine
has declined to endorse the 2015 American Thyroid
Association management guidelines for adult pa-
tients with thyroid nodules and differentiated thy-
roid cancer [ J]. Eur J Nucl Med Mol Imaging,
2016,43(6) :1001-1005.

[6] ROSA C,MONIKA L,AGATA S,et al. Sub-
clinical hyperthyroidism in the( FH58 117 T)



FTHRESF 2021 F 1A% 50455 18

f14 JL PR R Ty SR mes [ 1. v [ 4P B4 PR, 2017, 17
(9):1274-1277.

(4] B ICU B4 A DA s 4 5 9% 55 1 0F 50 i e
[J]. PHBERFSE . 2018.32(21) : 3325-3328.

(5] Ehf, EET, AN, % ICU I+ BT ik & &
95 55 B BE S H S ) RV R A g [ ). AR B O
#,2017,52(2) :211-215.

[6] BARACH P. Why alarm fatigue is a pivotal is-
sue that affects the acoustical design of health-
care facilities[J]. ] Acous Soci Am, 2013, 134
(5):40-41.

[7] PALACIOSJ A,PELTER M,BAI Y,et al. Re-
ducing clinical alarm fatigue through heart rate
alarm adjustment[ J]. Crit Care Med, 2015, 43
(12 SuppD :28.

[8] CVACH M. Monitor alarm fatigue:an integra-
tive review[ ] ]. Biomed Instrum Technol, 2012,
46(4).268-277.

[9] MUROI C,MEIER S,DELUCA V,et al. Auto-
mated false alarm reduction in a real-life inten-
sive care setting using motion detection[ Z .
2019.

[10] TORABIZADEH C,YOUSEFINYA A,ZAND
F,et al. A nurses’ alarm fatigue questionnaire;
development and psychometric properties[]]. ]
Clin Monit Comput,2017,31(6):1305-1312.

(11 Jimif 9205, BOChR 5. b SU ICU BB
TR R R AEIT FAF R PN [T ], A4

117

5,2018,53(4):508-512.

(127 ZEuigR . X2, 5008 = . 5. UGB AR N H &R
FRRE I R E AT ()], Ry B4k,
2015,50(8):1009-1013.

[13] BF . L HE%FAE SR M. 2 i Jb
50 NIRRT iRt , 2014,

(14 ] s s, 50 0 B, PR Bk, 3 3R 4 il b 9 2 3008
FeE R LT . R K22 i (R0 . 2012,
37(2):152-155.

[15] ZEmEms. BE2rgeit s [M . 2 hi Jbat . W S5 A8 F
R A . 2008:239-273.

[16] XIZE. SPSS Giit 43 M 7 = = Bk vh i g FH M.
dtmt . AR B A Rk, 2012 175-183.

(1771 SBHRE. 454 J7 A AL . AMOS W #1551 A
(M. H R R R 2% H A, 2009 . 238-267.

(18] #kridh . . B B 24 A 58 BB ) &2 R T Ak )%
HACEE R B [T, $ B 5T, 2019, 33 (2): 233-
236.

[19] B0, 88 R, A2 50 F, 5. SO R O R T 1R 45
P abL DN VA O R R o A M ke v
Z75,2019,34(1) :12-16.

[20]) BRI 2=, TN 8, J7 27 9, 55 BRI 47 1 id o7 Bk AT
PN RN ESTNE TR DS R R ok v R S
PR ,2018,34(31) :2458-2463.

[21] SZRWIRE. MBS E 55 ML E R . R R 2
H R, 2010.

(s B 11:2020-03-25 &[0 H 11 :2020-09-15)

CEHE5E 112 5O
course of autonomous nodules-clinical evalua-
tion[ J]. Endokrynologia Polska,2019,70(2);
157-164.

[7] YANO Y,SUGINO K, AKAISHI J, et al. Treat-
ment of autonomously functioning thyroid nod-
ules at a single institution;radioiodine therapy,
surgery,and ethanol injection therapy[J]. Ann
Nucl Med,2011,25(10) :749-754.

[8] CHARKES N D. Graves’disease with functio-
ning nodules (Marine-Lenhart syndrome)[]]. ]
Nucl Med,1972,13(12) :885-892.

(9] 440, MR By s BRJK #5 » 4%F. Marine-Lenhart Z5 &
fE—BILT 1. A o WA 2 5, 2010, 26 (6)
521-522.

(107 ¥ 2% 35, X2, J& i i » 5. dE L8 Marine-Len-
hart 5G4 2 B4 8 IF SCERE > [T, B bR N 43
W4 A5 . 2017.37(1) . 65-67.

[11] AVCI E, NARCI H. Coexistence of Graves'
disease and toxic adenoma:a rare presentation
of Marine-Lenhar syndrome[]J]. ] Ayub Med
Coll Abbottabad,2015,27(1) :248-250.

[12] DUNKELMANN S,WOLF R,KOCH A,et al.
Incidence of radiation-induced Graves' disease
in patients treated with radioiodine for thyroid
autonomy before and after introduction of a
high-sensitivity TSH receptor antibody assay
[J]. Eur J Nucl Med Mol Imaging, 2004, 31
(10):1428-1434.

[13] CUSTRO N, GANCI A,SCAFIDI V. Relapses
of hyperthyroidism in patients treated with ra-
dioiodine for nodular toxic goiter: relation to
thyroid autoimmunity[ ] ]. J Endocrinol Invest,
2003,26(2):106-110.

(Wi B 1 :2020-02-26 &[] H 111 :2020-08-06)





