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[ Abstract | Background and purpose: Cervical lymph node metastasis (LNM) following surgery for differentiated thyroid cancer
(DTC) is a significant prognostic factor. For patients who decline reoperation, radioiodine (') therapy serves as a crucial
alternative. However, previous studies, often based on imaging diagnosis alone, may overestimate its efficacy. This study aimed to
strictly enroll patients with cytologically confirmed solitary LNM to accurately evaluate the efficacy of "'l therapy in this specific
population and to identify factors. Methods: This was a single-center retrospective cohort study that analyzed 107 DTC patients
with postoperative, solitary cervical LNM who declined secondary surgery and were treated at Changde Hospital, Xiangya School of
Medicine, Central South University (The First People's Hospital of Changde City) from January 2019 to January 2023. This study
was approved by the Ethics Committee of Changde Hospital, Xiangya School of Medicine, Central South University (The First
People's Hospital of Changde City) (approval number: 2025-079-02, 2025-080-01). All patients received a single oral dose of 5.55
GBq "'l after thyroid hormone withdrawal and a low-iodine diet. Post-therapy "'l whole-body scan (WBS) and single-photon
emission computed tomography/computed tomography (SPECT/CT) were performed on day 3. Patients were categorized into a
radioiodine-avid group (n=64) and a non-avid group (n=43) based on whether the metastatic lymph node showed "'T uptake. All
patients were followed up for 12 months. Primary follow-up parameters included stimulated serum thyroglobulin (Tg) levels and the
short-axis diameter of the metastatic lymph node (measured via high-resolution ultrasound and thin-slice contrast-enhanced CT,
independently verified by two physicians). Therapeutic response was assessed at 12 months according to the "Guideline for
radioiodine therapy of differentiated thyroid cancer (2021 edition)" and classified as excellent response (ER), indeterminate response
(IDR), biochemical incomplete response (BIR), or structural incomplete response (SIR). The effective rate was defined as the sum of
ER and IDR. Secondary analysis focused on the percentage change in serum Tg and lymph node short-axis diameter. SPSS 26.0 was
used for statistical analysis. Continuous variables were presented as median (IQR) and compared using the Mann-Whitney U test.
Categorical variables were presented as n (%) and compared using the ) test. Multivariate analysis was performed using binary
logistic regression. Results: At 1 year post-therapy, the overall effective rate was 36.4% (39/107). The effective rate in the avid
group (51.6%, 33/64) was significantly higher than that in the non-avid group (14.0%, 6/43) (x’=16.25, P<0.001). Regarding serum
Tg changes, the median ATg% at 12 months was 85.2% in the avid group, significantly greater than 12.5% in the non-avid group
(P<0.001). For lymph node size reduction, the median AShortAxis% at 12 months was -47.8% in the avid group, also significantly
superior to -5.3% in the non-avid group (P<0.001). Confirmed that radioiodine avidity was an independent predictor of treatment
efficacy [odds ratio (OR)=3.27, 95% CI: 1.09-9.79, P=0.034]. Conclusion: For patients with postoperative solitary cervical LNM
who refuse surgery, *'T therapy is an effective alternative, particularly for radioiodine-avid metastases. Avidity of the metastatic
lymph node is the strongest independent predictor of treatment success, highlighting the importance of post-therapy SPECT/CT in
guiding personalized management.

[ Key words ] Differentiated thyroid cancer; "*'I; Lymph node metastasis; efficacy and influencing factors; Radioiodine avidity
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Fig.1 Lymph node radioiodine uptake on post-therapy

B3] scan

A: Post-therapy BIL.WBS shows focal radioactive concentration in the
BI.WBS reveals no
abnormal radioactive uptake in the neck (as shown by red arrow); C:
SPECT/CT fusion imaging demonstrates iodine-avid lymph nodes (as
shown by red arrow); D: SPECT/CT fusion imaging shows no

neck (as shown by red arrow); B: Post-therapy

evidence of iodine-avid lymph nodes (as shown by red arrow).
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Patients who received "*'I therapy for lymph node
metastasis after surgery for DTC from January
2019 to January 2023 (n=176)

Inclusion criteria:

(D a solitary lymph node, located in the neck (including Exclusion criteria:
thesupraclavicular area, categorized as level V), was (D positive anti-thyroglobulin antibody
identifiedthrough careful screening via ultrasound (Tg-Ab>115 1U/mL, n=48);

and high-resolutioncontrast-enhanced CT, and was
cytologically confimmed as metastasis from DTC;
(2 the patient definitively declined a second surgery.

() presence of distant metastasis (n=12);
(3 concurrent other malignancies (n=6);
(@) pregnancy or lactation (n=3).

A total of 107 patients were enrolled in this study

B2 BEMNMHERREZE

Fig. 2 Flowchart of patients inclusion and exclusion

#1 1076IDTC EHEMEZER
Tab. 1 Baseline characteristics of the 107 patients with DTC

Characteristic Non-avid group Avid group X P value

Gender n (%)

Female 11 (42.3) 15 (57.7) 0.06 0.802

Male 32(39.5) 49 (60.5)
Agelyear n (%)

<55 36 (41.4) 51(58.6) 0.27 0.600

=55 7(35.0) 13 (65.0)
TNM n (%)

I 21(35.6) 38 (64.4) 0.12 0.861

I 15 (53.6) 13 (46.4)

I 5(38.5) 8(61.5)

v 3(42.9) 4(57.1)
Dynamic risk stratification 7 (%)

Low risk 2 (40.0) 3(60.0) 1.14 0.580

Intermediate risk 32 (45.1) 39 (54.9)

High risk 9 (28.1) 23(71.9)
Lymph node level n (%)

I 1(50.0) 1(50.0) 4.96 0.410

I 5(27.8) 13 (72.2)

IIr 16 (45.7) 19 (54.3)

v 12 (54.5) 10 (45.5)

Vv 4(30.8) 9(69.2)

A\l 5(29.4) 12 (70.6)
Ns-Tg/(ng*mL™") M (Q1, Q3) 4.37(0.32,10.17) 0.37(0.14, 2.32) 1.98 0.011
Ns-Tg-Ab/(U-mL™) M (Q1, Q3) 20.06 (17.21, 31.83) 19.11 (14.55, 99.23) 0.35 0.722
Ns-TSH/(U-mL™") M (Q1, Q3) 0.24 (0.07, 0.89) 0.28 (0.04, 0.97) -1.62 0.103
sTg/(ng*mL™") M (Q1, Q3) 38.27 (11.48, 87.68) 6.58 (0.96, 25.88) 3.29 0.000
Tg-Ab/(U-mL™") M (Q1, Q3) 19.15 (15.00, 26.30) 21.50 (16.68, 71.15) 0.64 0.520
TSH/(U-mL™) M (Q1, Q3) 100.00 (91.38, 100.23) 100.00 (80.95, 100.15) 1.56 0.120
Short axis baseline/mm M (Q1, Q3) 5.45(3.72,7.14) 4.72 (3.93, 5.64) 1.70 0.090

22 AIFREMBETYKERMKELERNYTUER  852%, i 5l B4 7 T RN 12.5%,
7% M ZFNE (P<0.001); ML LR

PR PH PR T Teg KRR &s4s /. FFE S R, SEMBHMEA Mg /NEE (P24 /N
R RE YY) B R . LAY e 121 H 47.8%) B ERTHBAMEA (P Ai4E /) 5.3%)
o), FERLH M AL Tg K FRERIE  ZRASGIFEE X (P<0.001, #£2., 3),
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Tab.2 Comparison of the percentage change in serum Tg levels from baseline between the two groups

[M (Q1, Q3), %]

Group ATg% (1 month) ATg% (3 months) ATg% (6 months) ATg% (12 months)
Avid group (n=64) -65.5 (-78.2,-50.1) -78.3 (-85.6, -65.4) -82.7 (-90.5, -70.2) -85.2 (-92.1,-75.8)
Non-avid group (n=43) -10.5 (-25.3,+5.8) -8.7(-20.1,+10.3) -11.4 (-23.5,+8.9) -12.5(-28.3,+15.6)
P value 0.007 0.003 <0.001 <0.001

ATg%= [ (Tg at follow-up—baseline Tg) /baseline Tg] x100%, where a negative value indicates a decrease. The Mann-Whitney U test was
used for intergroup comparisons.

®3 WMARFRTEEBHEEECHERTELZNTHERILER
Tab.3 Comparison of the percentage change in short-axis diameter of metastatic lymph nodes from baseline between the two groups

[M (Q1, Q3), %

Group Ashort axis% (3 months) Ashort axis% (6 months) Ashort axis% (12 months)
Avid group (n=64) -25.4 (-35.6, -15.8) -38.9 (-50.2, -28.7) -47.8 (-60.5, -35.1)
Non-avid group (n=43) -3.5(-8.9,+2.1) -4.1(-10.5, +5.8) -5.3(-12.4,+10.2)
P value 0.036 <0.001 <0.001

Ashort axis%= [ (short diameter at follow-up—baseline short diameter) /baseline short diameter | x100%, where a negative value indicates a
reduction. The Mann-Whitney U test was used for intergroup comparisons.

2.3 ITEMSZEERS T 0.001), Z K% logistic [FIH43HT B/, L5

TR VAE, MAREN TN RN A BUHME S PSR s B R 2 [ L (odds
L REBUR N 36.4%., B LEH 1 41 A BR ratio, OR) =3.27, 95% CI. 1.09~9.79, P=
(51.6%) W& @& THRMAEA (14.0%) (P< 0034, £4, 5],

®4 RITE1ETRER

Tab.4 Therapeutic response at 1-year follow-up

[n (%))
Group ER IDR BIR SIR ER+IDR
Avid group (n=64) 25(39.1) 8(12.5) 5(7.8) 26 (40.6) 33 (51.6)
Non-avid group (n=43) 2 (4.7) 4(9.3) 2 (4.7) 35(81.4) 6(14.0)
P value 0.024 0.013 0.064 0.051 <0.001
®5 "BFHREEE logistic BYASHT
Tab.S Multivariate logistic regression analysis of radioiodine therapeutic efficacy
Variables B SE Wald X2 P value OR (95% CI)
TNM 2.18 0.516
I - - - - 1.00 (reference)
I -0.32 0.52 0.38 0.539 0.73 (0.26-2.02)
I 0.41 0.68 0.36 0.547 1.51 (0.40-5.72)
v -0.58 0.91 0.41 0.524 0.56 (0.09-3.34)
Dynamic Risk Stratification 3.05 0.217
Low risk - - - - 1.00 (reference)
Intermediate risk 0.70 0.85 0.68 0.410 2.01 (0.38-10.61)
High risk 1.22 0.89 1.88 0.170 3.39(0.59-19.42)
Radioiodine avidity
Avidity vs non-avid 1.18 0.56 4.52 0.034 3.27 (1.09-9.79)
Short axis/mm 0.28 0.14 3.72 0.055 1.32 (0.99-1.75)
Tg/(ng-mL™") 1.57 0.83 2.78 0.059 4.81(0.94-24.62)

Constant -1.80 0.81 4.94 0.026 0.17
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(76.4%~88.07%) il ", HARAJEHAE TA
FFEANA T 535 40.2% AIFEBBA PR 1], i i
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HEERIERTE S E, "'1IEY7 )5 SPECT/CT
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78 ERECIDR, X FREEE, RIT RSPk
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FEB
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FRAMIE, FIRES BRAF V60OE %5 3L [H 28 A5 4 13
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b AR IR AR, PR ORI A R,
k2 H HIB I VAT AUTERL, B R
LR R AT, i, — B aisf
B LNM, 1l PR 2R 55 I R W st % 1) G Al 96 7 A6
X, WIRRFARYIBR .. BEEmaTE S xF
LT ARBIE G #, MO, JF %5 I&
1 "F-FDG 1E L TR SR Z R (positron
emission tomography and computed tomography,
PET/CT) PPAGHACEITE P, o )m 28 il BES 21
Sy FHR AT SR AR

AT Y Jay BRAAE A 7 Ay B s [l B 35
i, MEAREAIR, HEEUiREER (1240H),
R T ER B 2 BTG, BRE 20
JrAmE e (e o J 3 TR AR L 25 0 R 32
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F—1EE:

Bt3 (ORCID: 0009-0009-6271-7289), #i-1-, 34
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