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Abstract: Objective: To investigate the value of ®**™Tc-pertechnetate scan in postoperative differentiated thyroid cancer (DTC) patients
with lymph node (LN) metastases (LNM) uptake *°™Tc-pertechnetate, especially the predictive value to their response to radioiodine-131
(*31) therapy. Methods: This retrospective study collected 752 patients with DTC and LNM treated at Zhejiang Cancer Hospital between
May 2012 and December 2017. Depending on the ability of LNM uptake **"Tc-pertechnetate, the patients were grouped as the **"Tc-
pertechnetate-avid (n=88) vs. **"Tc-pertechnetate-non-avid (n=664) groups. And Propensity score matching (PSM) was performed at
a 1:4 ratio to reduce confounding bias. Results: In the PSM analysis, the 1:4 matched cohort comprised 752 patients (88 with *°*™Tc-
pertechnetate-avid LNM, 664 with **"Tc-pertechnetate-non-avid LNM). Patients’ age, initial 3| activity and frequency of iodine therapy
were included as covariates. After PSM analysis, 363 patients (*°°*"Tc-pertechnetate-avid group, n=83; **™Tc-pertechnetate-non-avid
group, n=280) were successfully matched. Among the 363 PSM-matched patients, 48/83 (57.8%) in the *"Tc-pertechnetate-avid
group and 158/280 (56.4%) in the *°™Tc-pertechnetate-non-avid group had two or more *3!| treatments. The nsTg and the percentage
of changes in ssTg between the **"Tc-pertechnetate-avid and ®*"Tc-pertechnetate-non-avid groups were significantly different ([0.05
(0.04 t0 0.90) vs. 0.40 (0.04 to 4.92), p=0.018] and [-88% (-98%, -50%) vs. -66% (-86%, -30%), p < 0.001], respectively). No significant
differences were observed between the two groups in the other parameters (age, pathological type, distant metastasis, follow-up time,
AJCC TNM stage, initial 3 treatment activity, and 3!l treatment frequency) after PSM (all p > 0.05). Conclusion: In patients with DTC
and LNM, LNM uptake of ®*"Tc-pertechnetate is a rare phenomenon. Patients with **"Tc-pertechnetate-avid LNMs were more likely to

benefit from 3!l therapy, even after adjustment for age, 3!l treatment frequency, and initial *3*| activity.
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Introduction

Thyroid cancer is the 11" most common cancer world-
wide, with an estimated 586,202 new cases in 2020 and
43,646 deaths [1]. In recent years, the incidence of dif-
ferentiated thyroid cancer (DTC) has shown a significant
upward trend [2, 3]. Papillary thyroid cancer (PTC) is the
most common type of thyroid cancer (reported to account
for about 80% of all thyroid cancers) [4]. PTC can be spo-
radic or genetic and can be subtyped as well-differentiat-
ed or poorly differentiated, with each subtype encompass-
ing multiple variants (some being more aggressive than
others) [4, 5]. Follicular thyroid cancer (FTC) arises from
thyroid follicular cells, is classified as a DTC, and accounts
for about 10%-20% of all thyroid cancers [6].

Radioactive iodine (RAIl) (*3!]) therapy can be used in some
patients with DTC to minimize the risk of disease recur-
rence and metastatic spread after total thyroidectomy [6].
The goals of administering postoperative RAI therapy after
total thyroidectomy include 1) Employing RAI remnant
ablation facilitates the identification of disease recur-
rence and initial staging through tests such as thyroglobu-

lin (Tg) measurements or whole-body RAIl scans, 2)
Utilizing RAI adjuvant therapy amins to improve disease-
free survival by eliminating suspected subclinical micro-
scopic residual disease, particularly in patients who are at
elevated risk of disease recurrence, and 3) RAI therapy is
employed to improve disease-specific and disease-free
survival by treating persistent disease in high-risk patients
[6].

®mTc-pertechnetate imaging is often used before 31
treatment for DTC to assess the residual thyroid status
after surgery [7]. Most studies of °°*"Tc-pertechnetate
scans in patients with DTC mainly focused on the diagnos-
tic efficiency of thyroid remnant or predicted value of low-
to intermediate-risk DTC’s therapy response to RAIl thera-
py [7-9]. In postoperative **™Tc-pertechnetate scan, *°™Tc-
pertechnetate avidity of DTC metastatic lesions is a rare
phenomenon, only described by case reports [10-15], in
which the °*"Tc-pertechnetate-avid metastatic foci were
detected serendipitously. Some literature described the
clinical characteristics of ®*"Tc-pertechnetate-avid meta-
static foci in DTC, including distant metastasis like lung
and bone [16-18]. A previous study showed that among


http://www.ajnmmi.us

9mTcO, LNM avidity and **'l effect in DTC

184 patients with stimulated serum thyroglobulin (ssTg) >
10 ng/mL, 72 patients had °°"Tc-pertechnetate-avid
metastases, and the °®°™Tc-pertechnetate scans would
have changed the therapeutic decisions in 10.3% of the
patients [16]. In addition, the decrease in ssTg after RAI
therapy was more significant in the **"Tc-pertechnetate-
avid group than in the **"Tc-pertechnetate-non-avid group
[16]. Still, the relationship between the avidity of meta-
static lesions for ®®™Tc-pertechnetate and the therapeutic
response to RAI still needs further exploration.

Therefore, this retrospective study analyzed the clinical
data of patients diagnosed with DTC and lymph node (LN)
metastases (LNM) who underwent RAIl treatment at a sin-
gle hospital. The findings aim to contribute to the delinea-
tion of the role of ®*"Tc-pertechnetate scans in the man-
agement of DTC.

Methods

Study design and patients

This retrospective study included patients with DTC and
LNM admitted to the Department of Nuclear Medicine of
the Zhejiang Cancer Hospital between May 2012 and
December 2017. The study was approved by the Ethics
Committee of Zhejiang Cancer Hospital. The requirement
for individual informed consent was waived by the com-
mittee because of the retrospective nature of the study.

The study included 970 consecutive patients with patho-
logically confirmed DTC and LNM that were proved by RAI
whole-body imaging after RAl treatment. All patients
underwent total or nearly total thyroidectomy (= 4 weeks)
followed by RAI therapy under hormone withdrawal proto-
col with thyroid-stimulating hormone (TSH) > 30 mU/L.
The exclusion criteria were 1) a history of other malignant
tumors, 2) thyroglobulin antibodies (TgAb) exceeded the
upper limit of normal (because the presence of TgAb
affects the accuracy of Tg measurements), or 3) ssTg
exceeded the upper limit of the measurement range
before the first and second RAI treatment.

Evaluation of the %°"Tc-pertechnetate uptake in meta-
static foci

The analysis of the ®*"Tc-pertechnetate imaging of the
metastatic lesions was performed by two experienced
nuclear medicine physicians in combination with the
results of neck B-mode ultrasound, chest computed
tomography (CT), other related imaging examinations,
and laboratory examinations. A consensus was reached
regarding the °°™Tc-pertechnetate avidity status of each
patient. The diagnostic criteria were as follows. Positive
lesions were considered when there were significant
radioactive signals outside the thyroid bed, exceeding the
surrounding background, and residual thyroid or physio-
logical uptake was excluded. The examination was nega-
tive when there were no radioactive signals outside the
thyroid bed, i.e., the same as the background. Whether
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the signal was an LNM depended on the radioiodine
whole-body scan (Rx-WBS) and single-photon emission
computed tomography (SPECT)/CT or postoperative
pathology as the gold standard. The number of ®™Tc-
pertechnetate-avid LNMs, the number of ®°™Tc-pertechne-
tate-avid uptake foci, and the location of **"Tc-pertechne-
tate-avid LNMs were collected.

The evaluation of the RAI therapy response was based on
the prognostic criteria of the 2015 American Thyroid
Association Guidelines (ATA Guidelines) [6], combined
with the ssTg levels of the last TSH suppression state
dynamically monitored after treatment and imaging
results to evaluate the effectiveness of RAI therapy. There
were four types of response: excellent response (ER),
indeterminate response (IDR), biochemical incomplete
response (BIR), and structural incomplete response (SIR).

Data collection

The patient’s demographic information, including gender
and age, along with details such as pathological type, fre-
quency of RAIl treatments, 3!l activity in the initial RAI
treatment, initial stimulated serum thyroglobulin before
the first RAI treatment (ssTgl), stimulated serum thyro-
globulin before the second RAI treatment (ssTg2), per-
centage changes in ssTg, LNM site, distant metastasis,
AJCC TNM stage, clinical outcomes, and other relevant
indicators, were systematically collected. The number of
patients who had treatment plan adjustments (converted
to surgical treatment or changes in RAIl activity) based on
their ®°"Tc-pertechnetate avidity was recorded. The per-
centage change in ssTg was calculated as (ssTg2-ssTgl)/
ssTgl x 100%.

Statistical analysis

SPSS 25.0 (IBM, Armonk, NY, USA) and Mstata medical
statistical robot were used for data analysis. Propensity
score matching (PSM) was performed to match the char-
acteristics between the patients exhibiting *°™Tc-pertech-
netate-avid and °°"Tc-pertechnetate-non-avid patients,
with a matching ratio of 1:4. Covariates such as patient
age, number of RAI treatments, and the initial 3! treat-
ment activity were incorporated into the analysis. The cali-
per value used for propensity score matching was set at
0.04. The continuous variables that conformed to the nor-
mal distribution were presented as means * standard
deviations and compared using the independent sample
t-test. Continuous variables deviating from normal distri-
bution were expressed as medians with interquartile
ranges (IQR) and compared using the Mann-Whitney
U-test. The categorical variables were presented as n (%)
and assessed using either the chi-square test or Fisher’s
exact test. Two-sided p-values < 0.05 were considered
indicative of statistically significant.

Results
A total of 970 patients with LNMs were initially collected.
Among them, 95 (9.79%) exhibited *°"Tc-pertechnetate-
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Table 1. Characteristics of the patients

Characteristics ®omTc-pertechnetate-avid group (n=88) °°™Tc-pertechnetate-non-avid group (n=664) p
Gender <0.001
Male 50 (56.8%) 248 (37.3%)
Female 38 (43.2%) 416 (62.7%)
Age 42.00 (32.00-53.00) 51.00 (40.00-60.00) <0.001
RAI treatment frequency 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.728
131 activity (mCi) 100.00 (100.00-150.00) 100.00 (100.00-120.00) 0.104
ssTg before the first 3 therapy (ng/ml) 23.61 (5.54-81.78) 12.57 (3.10-71.97) 0.041
Distant metastasis 0.010

MO
M1

62 (70.5%)
26 (29.5%)

548 (82.5%)
116 (17.5%)

All data are shown as n (%) or median (interquartile range).

Table 2. Site of *°*"Tc-pertechnetate-avid LNM and treatment strategy adjustment

Site of *°*"Tc-pertechnetate-avid lymph node n

Transfer to surgical treatment Increase 3! activity

Mediastinum 40
Lateral neck 19
Clavicular region 20
Mediastinum and lateral neck 1
Lateral neck and clavicular region 8
Mediastinum and clavicular region 5
Mediastinum, lateral neck, and clavicular regjon 2
Total 95

0 10
7 3
5 2
0 2
2 0
1 4
2 0
17 21

avid LNMs. After excluding 218 patients due to missing
data (n=106), high TgAb (n=76), and ssTg values exceed-
ing the upper limit of the measurement range during the
first two iodine treatments (n=36), baseline comparisons
were conducted between the remaining two groups (88
and 664 patients).

Statistically significant differences were observed in gen-
der [38 (43.2%) vs. 416 (62.7%) female; 50 (56.8%) vs.
248 (37.3%) male], age [42.00 (32.00-53.00) years vs.
51.00 (40.00-60.00) years], distant metastasis cases
[26 (29.5%) vs. 116 (17.5%)], ssTg before 3! therapy
[23.61 (5.54-81.78) ng/ml vs. 12.57 (3.10-71.97) ng/
ml], percentage changes in ssTg between *"Tc-pertech-
netate-avid and ®*"Tc-pertechnetate-non-avid groups (all
p < 0.05). There are 51 patients in the *°"Tc-pertechne-
tate-avid group and 391 patients in the **"Tc-pertechne-
tate-non-avid group had more than two RAI treatments.
The percentage changes in ssTg between *°"Tc-pertech-
netate-avid and ®™Tc-pertechnetate-non-avid groups
were statistically significant [-89% (-97%, -54%) vs. -64%
(-87% to -31%), p < 0.001]. However, no significant differ-
ences were observed in RAI treatment frequency and 31
activity during the initial RAI treatment between the two
groups (Table 1).

The ®"Tc-pertechnetate imaging revealed a total of 143
LNMs in 95 patients. Among these, 40 patients had LNMs
in the upper chest (mediastinal region), 20 in the clavicu-
lar region, and 19 in the lateral neck (outside the thyroid
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bed). Eight patients exhibited °°™Tc-pertechnetate-avid
LNs in the lateral neck and clavicular region. Five patients
had ®°"Tc-pertechnetate-avid LNs in the mediastinal and
clavicular region. Two patients presented with %°™Tc-
pertechnetate-avid LNs in the lateral neck, mediastinal,
and clavicular region simultaneously. Furthermore, one
patient had **"Tc-pertechnetate-avid LNs in both the lat-
eral neck and mediastinal region (Table 2).

The presence of *mTc-pertechnetate-avid LNMs influ-
enced the treatment plan for 38 patients. Among them,
17 patients, with a total of 26 **"Tc-pertechnetate-avid
LNs, underwent a second neck LN dissection. Posto-
perative pathology confirmed the metastatic nature of all
these %°"Tc-pertechnetate-avid LNs. In 21 patients, the
RAI activity was increased during subsequent treatments
(Table 2). Following treatment, an Rx-WBS combined with
SPECT/CT revealed that the °°"Tc-pertechnetate-avid
LNMs exhibited a higher concentration of 31|,

Despite surgical intervention, four patients still had resid-
ual iodine-avid LNMs after a second operation. These
included two patients with three LNMs in the mediasti-
num and one in the retropharyngeal space, which was
challenging to access during surgery. Additionally, two
other patients had positive LNs in the supraclavicular
region that had been overlooked by CT and ultrasound
examinations before reoperation. The preoperative evalu-
ation did not consider the positive results of the ®°™Tc-
pertechnetate scan, resulting in residual LNMs after dis-
section (Figure 1). The concentration of iodine in the post-
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Figure 1. *3'-avid-supraclavicular LNM accumulating *°"Tc-pertechnetate. A 63-year-old male patient with PTC presented with suspected
LNM two months after total thyroidectomy with ssTg of 233.20 ng/mL and TSH of 120.80 mU/L. The first **"Tc-pertechnetate imaging
showed residual thyroid tissue and bilateral cervical LNM (A) with surgical indication, and the patient was then gone back to surgery for
cervical dissection. But only right cervical lymph node dissection was performed, for the left supraclavicular LNM was missed diagnosis
by CT (D) and ultrasound. Thus, the second **"Tc-pertechnetate scan showed the LNM remaining visible (B). 3! planar image (C) and
SPECT/CT (E, F) 5 days after the initial administration of 5.5 MBq (150 mCi) 3| correspondingly showed the residual thyroid tissue and

supraclavicular LNM with increased 3!l accumulation.

therapeutic radioiodine Rx-WBS reveals a more pro-
nounced localization in LNMs compared to the %°™Tc-
pertechnetate imaging. The latter often exhibits a mild to
moderate *°"Tc-pertechnetate uptake (Figure 2).

After matching, the two groups achieved balance in age,
with no statistically significant difference (p > 0.05, SMD
value < 10%). Additionally, the balance of other indicators
without statistically significant difference was significantly
improved (Table 3).

Among the 363 patients successfully matched, 48 in the
®mTc-pertechnetate-avid group and 158 in the ®MTc-
pertechnetate-non-avid group underwent more than two
RAIl treatments. The median age for the ®*"Tc-pertechne-
tate-avid group was 42.00 (35.50-52.00) years, and for
the ®°™Tc-pertechnetate-non-avid group, it was 47.00
(36.00-55.00) years, with no significant difference after
the match (p=0.320). Regarding gender, there were 19
females (39.6%) in the °°"Tc-pertechnetate-avid group
compared to 92 females (58.2%) in the non-avid group,
indicating a significant difference between the two groups
(p=0.035). There were no missing data in these variables.
After PSM, the median value of RAIl treatment frequency
and 3 activity for both groups were similar, with no sig-
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nificant differences (p=0.677 and p=0.649, respectively).
Additionally, no significant differences were found bet-
ween the two groups in terms of sstgl, sstg2, thyroid can-
cer subtype, TSH, metastatic site, distant metastasis sta-
tus, follow-up time, AJCC TNM stage, or clinical outcomes.
However, there was a significant difference in gender,
nsTg level, and the percentage changes in ssTg between
the two groups (p=0.035, p=0.018 and p < 0.001,
respectively).

The initial ssTg (ssTgl) levels before the first RAI treat-
ment in **™Tc-pertechnetate-avid group (n=48) and **Tc-
pertechnetate-nonavid group (n=158) were 36.44 (7.80-
95.47) ng/mL and 29.12 (5.50-141.20) ng/mL respec-
tively with no significant differences observed (p=0.759).
While ssTg level before the second RAI treatment (ssTg2)
in the **™Tc-pertechnetate-avid group and °°™Tc-pertech-
netate-non-avid group were 5.00 (0.25-23.87) ng/mL
and 9.10 (1.04-59.70) ng/mL, respectively. The percent-
age of changes in ssTg between the **"Tc-pertechnetate-
avid and **"Tc-pertechnetate-non-avid groups was statis-
tically significant [-88% (-98%, -50%) vs. -66% (-86%,
-30%), p < 0.001]. Similarly, there was a significant differ-
ence in nsTg [0.05 (0.04 to 0.90) vs. 0.40 (0.04 to 4.92),
p=0.018] between the two groups (Table 4).
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Figure 2. 3!-avid mediastinum LNM accumulating ®°"Tc-pertechnetate. A 70-year-old male with PTC presented with suspicious lung
metastatic two months after total thyroidectomy with elevated ssTg of 77.65 ng/mL and TSH of 43.60 mU/L. ®*"Tc-pertechnetate scan
(A) and CT image (D) before the initial administration of 7.4 MBq (200 mCi) 3| followed by Rx-WBS (B) and ***|-SPECT/CT (E) showed
radiotracer-avid calcified LNs in the superior mediastinum (red arrow). ssTg decreased to 1.80 ng/mL with TSH of 67.63 mU/L just before
the third course of 3! therapy. Disappeared uptake of 3!l in LNs in the neck, lung and superior mediastinum was revealed by the third
131 scan (C) and CT revealed the lung metastatic lesion shrank after RAI (F, G). And the patient’s nsTg remained at a low level (0.05 ng/
mL) during 4 years’ follow-up.

Table 3. Comparison of age, treatment frequency, and initial 3!l treatment activity before and after matching between
the ®*"Tc-pertechnetate-avid and ®*™Tc-pertechnetate-non-avid groups

Before Matching

After Matching

Characteristics 9mTc-pertechnetate-non-

9mTe-pertechnetate-avid

9mTe-pertechnetate- 9mTc-pertechnetate-

avid group (n=664) group (n=88) SMD non-avid group (280) avid group (n=83) SMD
Age 50.09+13.04 43.73+13.90 -0.458 46.55+12.83 44.23+13.49 -0.024
RAI treatment frequency 1.90+1.10 1.95+1.13 0.046 1.90+1.04 1.95+1.13 0.042
131 Activity 115.11+27.89 120.45+30.73 0.174 116.43+£28.70 117.47+28.41 -0.067

Data are shown as means + standard deviations.

During the follow-up with a median duration of 27 (5.00-
52.00) months for the **"Tc-pertechnetate-avid group and
30 (6.00-59.50) months for the *°*™Tc-pertechnetate-non-
avid group (p > 0.05), the proportion of ER, IDR, BIR, and
SIR in ®MTc-pertechnetate-avid group were 62.50%
(30/48), 10.42% (5/48), 16.67% (8/48), and 10.42%
(5/48), respectively. In the *°*"Tc-pertechnetate-nonavid
group, 11 cases of patients were lost to follow-up. Among
the remaining patients, 40.81% (60/147), 19.04%
(28/147), 22.44% (33/147), 17.68% (26/147) were cate-
gorized into ER, IDR, BIR, and SIR, respectively. The differ-
ence in therapeutic response between *°"Tc-pertechne-
tate-avid group and °°"Tc-pertechnetate-nonavid group
was not statistically significant (x?=7.06; p=0.07). Nor
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was the difference in follow-up time between the two
groups (p=0.470) (Table 4).

Discussion

The occurrence of LNM in DTC is notably high, constitut-
ing a significant risk factor for the recurrence of DTC
and diminished overall survival [2, 3]. Hence, the identifi-
cation of LNMs subsequent to DTC surgery holds para-
mount significance for patients’ prognosis and treatment
considerations. ®*"Tc-pertechnetate imaging is extensive-
ly employed for evaluating residual thyroid both pre- and
post- RAI treatment [8, 9]. This phenomenon can be eluci-
dated by the homologous nature of technetium and
iodine; possessing comparable physical and chemical

Am J Nucl Med Mol Imaging 2024;14(1):63-71



9mTcO, LNM avidity and **'l effect in DTC

Table 4. Comparison between the *°*"Tc-pertechnetate-avid and °°™Tc-pertechnetate-non-avid groups who received two
or more 3! treatments after matching

Characteristics 99mTc-pertechnetate-avid (n=48) %9mTe-pertechnetate-non-avid (n=158) b
Age 42.00 (35.50-52.00) 47.00 (36.00-55.00) 0.320
Gender 0.035
Female 19 (39.6%) 92 (58.2%)
Male 29 (60.4%) 66 (41.8%)
RAI treatment frequency 2.00 (2.00 to 3.00) 2.00 (2.00 to 3.00) 0.677
11 activity (mCi) 100.00 (100.00-150.00) 100.00 (100.00-150.00) 0.649
ssTgl (ng/ml) 36.44 (7.80-95.47) 29.12 (5.50-141.20) 0.759
ssTg2 (ng/ml) 5.00 (0.25-23.87) 9.10 (1.04-59.70) 0.126
Percentage changes in ssTg -88% (-98%-50%) -66% (-86%-30%) <0.001
Pathological type 0.657
PTC 47 (97.9%) 155 (98.1%)
FTC 1(2.1%) 2 (1.3%)
FTC+PTC 0 1 (0.6%)
TSH (mIU/L) 72.94 (52.98-105.96) 86.71 (61.44-115.29) 0.143
Metastatic site 0.193
LN 29 (60.4%) 114 (72.2%)
LN and lung 18 (37.5%) 38 (24.1%)
Others 1(2.1%) 6 (3.8%)
Distant metastasis -0.172
MO 29 (60.4%) 114 (72.2%)
M1 19 (39.6%) 44 (27.8%)
nsTg (ng/ml) 0.05 (0.04 to 0.90) 0.40 (0.04 to 4.92) 0.018
Follow-up time (months) 27.00 (5.00-52.00) 30.00 (6.00-59.50) 0.470
Tumor staging 0.109
[ 21 (43.8%) 94 (59.5%)
Il 21 (43.8%) 54 (34.2%)
I 1(2.1%) 4 (2.5%)
v 5 (10.4%) 6 (3.8%)
Clinical outcome 0.070
ER 30 (62.5%) 60 (40.8%)
IDR 5 (10.4%) 28 (19.0%)
BIR 8 (16.7%) 33 (22.4%)
SIR 5 (10.4%) 26 (17.7%)

properties, they both function as monovalent anions that
can accumulate through the sodium iodide symporter
(Na+/I-symporter) situated in the membrane of thyroid
cells, facilitating imaging [19]. Once *°"Tc-pertechnetate
enters thyroid cells, it is unable to partake in further thy-
roid hormone synthesis (with faster elution). As a result,
metastases from differentiated thyroid cancer (DTC) typi-
cally do not exhibit uptake of ®*"Tc-pertechnetate [20].

In clinical practice, unexpected findings of **"Tc-pertech-
netate-avid DTC metastatic lesions is an infrequent phe-
nomenon, with such instances documented in only a lim-
ited number of case reports [1, 21, 22].

Owing to the low frequency of **"Tc-pertechnetate-avid
LNs, only a limited number of studies have undertaken
the analysis of the diagnostic significance of °°™Tc-
pertechnetate avidity in patients with DTC [16-18]. These

68

studies have indicated that ®*"Tc-pertechnetate scanning
exhibits low sensitivity in identifying metastatic lesions in
DTC. However, its positive predictive value in detecting
DTC metastatic lesions is high, and its predictive signifi-
cance for the efficacy of RAl therapy has not been compre-
hensively assessed.

The current findings reveal that the majority of cases with
%mTc-pertechnetate-avid metastases predominantly in-
volve lymph node, lung, and bone metastases, with lymph
node metastases being particularly prevalent. However,
the underlying mechanism remains unclear. Theoretically,
the visualization of DTC metastatic lesions on a *°"Tc-
pertechnetate scan may signify a heightened activity of
the sodium iodide symporter, demonstrating a robust
ability to concentrate ®*"Tc-pertechnetate for imaging.
Conversely, these lesions may also exhibit enhanced con-
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centration of 3!, resulting in a higher radiation dose,
and patients with such avid lesions may be expected to
respond more favorably to radioiodine therapy compared
to those with **"Tc-pertechnetate-nonavid lesions [23].

The prospective study conducted by Liu et al. [16] report-
ed that patients with DTC and °°"Tc-pertechnetate-avid
metastatic foci exhibited a more favorable response to
RAI therapy.

Nevertheless, due to the scarcity of cases and the relative
difficulty in collecting and comparing them, only the pro-
spective case-control study by Liu et al. [16] confirmed
that patients with **"Tc-pertechnetate-avid DTC metasta-
ses could benefit from RAI treatment. Considering the
small number of patients in their study (13 patients with
9mTc-pertechnetate-avid LNs and two or more RAI treat-
ments), their conclusions were relatively weak. Despite its
retrospective nature, the present study encompassed a
larger patient cohort and substantiated the observation
that individuals with **"Tc-pertechnetate-avid lymph node
metastases (LNMs) demonstrated a more favorable
response to treatment. While a comparison with the find-
ings of Liu et al. [16] reveals a relatively lesser reduction
in stimulated serum thyroglobulin (ssTg) levels after the
second RAl treatment in the present study and no statisti-
cally significant divergence in clinical outcomes, the pri-
mary outcomes still align with and lend support to the
conclusions drawn in their research.

In the present study, we observed that the initial ssTg of
the °°"Tc-pertechnetate-avid group were higher than
those in the °°™Tc-pertechnetate-nonavid group. Addi-
tionally, the reduction in ssTg following the initial iodine
treatment was more pronounced in the **"Tc-pertechne-
tate-avid group compared to the **"Tc-pertechnetate-non-
avid group. These findings suggest that LNMs displaying
®mTe-pertechnetate avidity may exhibit a better-differenti-
ated state, rendering them more responsive to iodine
therapy. However, the baseline characteristics of the two
groups exhibited differences, with a higher number of dis-
tant metastasis cases in the °°"Tc-pertechnetate-avid
group (n=26, 29.5%) compared to the **"Tc-pertechne-
tate-non-avid group (n=116, 17.5%; p=0.01) (Table 1).
This discrepancy may be attributed to the larger sample
size of ®*"Tc-pertechnetate-non-avid group, and potential
poorly differentiated cases in °°"Tc-pertechnetate-non-
avid group were not detected in the Rx-WBS with
131.SPECT/CT. Following PSM matching, the distribution
of age, ssTgl and distant metastatic cases between the
two groups was harmonized. The results suggested that
patients with ®**"Tc-pertechnetate-avid LNMs were more
likely to derive benefit from RAI therapy compared to
those with ®°"Tc-pertechnetate-non-avid LNMs.

This study reveals that the unexpected detection of *°"Tc-
pertechnetate-avid LNMs would have influenced the treat-
ment decisions in 38/970 (3.9%) patients. These altera-
tions included a shift towards repeating neck dissection

69

surgery (n=17) or escalating the 3! activity in RAI treat-
ment (n=21). Notably, this rate is comparatively lower
than the 11% reported by Liu et al. [16]. Discrepancies in
these figures may stem from variations in patient charac-
teristics and the retrospective/prospective design of the
respective studies.

Furthermore, the present study revealed that the propor-
tion of male patients with **™Tc-pertechnetate-avid LNMs
was abnormally high, constituting for 56.8% (54/95), in
contrast to the 36.1% observed in male patients with
%mTc-pertechnetate-non-avid lesions indicating a statisti-
cally significant difference. This finding deviates from the
outcomes reported by Liu et al. [16]. The discrepancy may
be attributed to the relatively small sample size (n=13;
women =7, men =6) [16]. Additionally, DTC is more preva-
lent in women than in men [24], implying potential varia-
tions in the biology and natural progression of °mTc-
pertechnetate-avid DTC compared to *°"Tc-pertechnetate-
non-avid DTC. Furthermore, the impact of gender on the
recurrence risk of DTC remains a subject of controversy
[25-28], yet discernible gender differences in the inci-
dence rate, invasiveness, and prognosis of thyroid cancer
[29].

Hei et al. [30] reported that male patients with *°™Tc-
pertechnetate-avid have a higher risk of extra-glandular
invasion compared to their female counterparts. Park et
al. [25] presented findings indicating a higher incidence
and number of LNMs and an increased occurrence of vas-
cular invasion in men compared to women. Nevertheless,
it is noteworthy that in the aforementioned studies, the
proportion of male patients was significantly lower com-
pared with female patients. Hence, the observed gender
discrepancy observed in the present study remains unex-
plained. Firstly, the patient cohort originated from a single
center, and the study period was confined, resulting in a
relatively small sample size. Additionally, the outcomes
may have been influenced by local practices and the
expertise of the nuclear medicine physicians involved.
The imaging protocol was restricted to local **"Tc-pertech-
netate planar scans of the neck and chest, precluding the
assessment of distant metastases beyond the scanning
range.

This study has several limitations. Firstly, the patient
cohort originated from a single center, and the study peri-
od was confined, resulting in a relatively small sample
size. Additionally, the outcomes may have been influ-
enced by local practices and the expertise of the nu-
clear medicine physicians involved. The imaging protocol
was restricted to local **"Tc-pertechnetate planar scans
of the neck and chest, precluding the assessment of dis-
tant metastases beyond the scanning range. In conclu-
sion, patients with **™Tc-pertechnetate-avid LNMs demon-
strated a greater likelihood of deriving benefits from RAI
therapy, even following adjustment for age, frequency of
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RAI treatment, and the initial activity of 3!l in the RAI
treatment.

In summary, individuals with °*™Tc-pertechnetate-avid
LNMs demonstrated a greater likelihood of deriving ben-
efits from RAIl therapy, even following adjustments for age,
frequency of RAI treatment, and the initial dose of 3| in
the RAIl treatment.
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