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Abstract 50 



Background Existing studies suggest that familial differentiated thyroid carcinoma 51 

(FDTC) may exhibit greater aggressiveness and poorer prognosis compared to sporadic 52 

differentiated thyroid carcinoma (SDTC). However, there remains no clear consensus 53 

regarding specific clinicopathological manifestations of invasiveness and the necessity 54 

for additional therapeutic interventions in FDTC. Thus, we implemented a retrospective 55 

cohort study to compare FDTC and SDTC through comprehensive clinicopathological 56 

profiling and RAIT outcome. 57 

Methods This retrospective cohort study compared 138 FDTC patients with 4816 SDTC 58 

controls through comprehensive clinicopathological profiling. Propensity score matching 59 

(PSM) was employed to assess the outcomes of radioiodine therapy (RAIT). 60 

Results FDTC exhibited a higher incidence of tumor bilaterality (46.4% vs 61 

38.0%, P=0.047) and the BRAFV600E mutation rates (85.5% vs 78.0%, P=0.046), but 62 

lower frequencies of capsular, vascular, and lateral lymph node invasion. In FDTC, 63 

having >5 metastatic lymph nodes was an independent risk factor for RAIT outcomes  64 

(HR: 2.68, 95%CI: 1.10-6.52, P=0.03). While the family history was not correlated with 65 

RAIT efficacy (P=0.154), and overall disease-free survival (DFS) was comparable 66 

between FDTC and SDTC (P=0.140). Furthermore, FDTC families with ≥3 affected 67 

members exhibited larger metastatic lymph node diameters (1.1cm vs 0.6 cm, P=0.014), 68 

higher lymph node burden (median 9 vs 4 nodes, P=0.013) and shorter DFS (P=0.004). 69 

Conclusion FDTC presented unique biological behaviors, including increased 70 

bilaterality and the BRAFV600E mutation, yet achieved comparable RAIT outcomes to 71 

SDTC under standard protocols. However, FDTC with ≥3 affected members showed 72 

higher aggressiveness and poor prognosis, which may warrant intensified management. 73 

Keywords Familial Differentiated Thyroid Carcinoma; Radioiodine Treatment; 74 

Outcomes 75 



Introduction  76 

Thyroid cancer (TC) has emerged as the most prevalent endocrine malignancy 77 

globally, with differentiated thyroid carcinoma (DTC) constituting >90% of cases [1,2]. 78 

While most DTC cases are sporadic, 5%-15% occur in familial clusters defined as 79 

familial differentiated thyroid carcinoma (FDTC), which refers to the diagnosis of DTC 80 

in ≥2 first-degree relatives without radiation exposure history [3]. FDTC encompasses 81 

two subtypes: 1) syndromic FDTC associated with hereditary tumor syndromes 82 

characterized by distinct extra-thyroid manifestations, including familial adenomatous 83 

polyposis (FAP), Cowden syndrome among others [4,5]; 2) non-syndromic FDTC with 84 

isolated thyroid involvement, lacking syndromic features. 85 

In recent years, studies have mainly focused on identifying novel mutations 86 

associated with non-syndromic FDTC, while relatively few studies regarding 87 

clinicopathological features and prognosis of FDTC have been published. Despite 88 

recognizing the aggressive potential of FDTC, consensus has not been reached on its 89 

specific clinicopathological signatures and the familial burden impact from the affected 90 

numbers. Also, no research has established a strict inclusion/exclusion cascade and 91 

systematically compared radioiodine therapy (RAIT) responsiveness between FDTC and 92 

sporadic differentiated thyroid cancer (SDTC) cohorts. The therapeutic implication of 93 

RAIT in FDTC is still unknown. In this study, we implemented a retrospective cohort 94 

study to compare FDTC and SDTC through comprehensive clinicopathological profiling. 95 

Furthermore, for the first time, we performed a rigorous analysis of RAIT outcomes using 96 

propensity score matching (PSM) methodology. 97 

Materials and methods 98 

Patients  99 



In this retrospective analysis, we included 5151 DTC patients undergoing total/near-100 

total thyroidectomy with radioiodine (I-131) examination or treatment during 101 

hospitalization from January 2016 to December 2022 at the Department of Nuclear 102 

Medicine, Zhujiang Hospital of Southern Medical University. Patients with incomplete 103 

records were excluded. In total, there were 138 (2.8%) FDTC patients coming from 114 104 

kindreds and 4816 (97.2%) SDTC patients included in this study (Figure 1). The ratio of 105 

the actual hospitalizations to the total patients in kindreds was 59.2% (138/233). This 106 

analysis was approved by the ethics review committee of Zhujiang Hospital, Southern 107 

Medical University (batch no. 2022-KY-022-02). 108 

Data collection  109 

Patient's original data were collected and input into our electronic medical record 110 

system before RAIT, including demographics, records of the operation procedure, and 111 

the post-operation pathology report. Among them, capsular invasion refers to tumor cells 112 

penetrating the thyroid capsule; neural invasion refers to tumor cell involvement of nerve 113 

sheath structures. Both parameters are associated with increased locoregional 114 

aggressiveness and have been incorporated into ATA recurrence risk stratification and 115 

our institutional routine pathology reporting. All tissue specimens of primary lesions 116 

were initially evaluated by a qualified pathologist, followed by a secondary review by 117 

an experienced senior pathologist in our hospital. The family history of patients and their 118 

relatives was confirmed by patient interview and pathology report. In this study, FDTC 119 

was defined as the diagnosis of DTC in ≥2 first-degree relatives without a radiation 120 

exposure history. The information was also updated in the SDTC cohort during the 121 

follow-up survey to ensure no first-degree family member was diagnosed with TC until 122 

the end of this study (December 31, 2024). Tumor staging was according to the 8th 123 

edition of the American Joint Committee on Cancer (AJCC) Cancer Staging Manual [6] 124 



and recurrence risk stratification was based on the 2015 American Thyroid Association 125 

(ATA) guidelines [7]. A protocol of RAIT was established by our team to optimize the 126 

process of treatment [8,9]. 127 

Clinical-outcome evaluation  128 

The follow-up time was defined as the duration between the initial thyroid operation 129 

and the final follow-up. Based on the 2015 ATA guidelines, the response of TC treatment 130 

could be divided into having a good response (ER), a biochemical incomplete response 131 

(BIR), a structural incomplete response (SIR), and an indeterminate response (IDR). The 132 

outcomes of RAIT were stratified into two groups in this research: long-term remission 133 

(ER and IDR) and persistent/recurrent (SIR and BIR). Persistent disease was defined as 134 

patients who remained at BIR or SIR from the time of initial surgery through the 135 

assessment of treatment response. Recurrent disease was defined as patients who 136 

achieved a good response after initial surgery but were subsequently assessed as BIR or 137 

SIR at a later follow up evaluation. The disease-free survival (DFS) was defined as the 138 

duration between the initial thyroid operation and the time when the disease 139 

persistent/recurrent was confirmed. Specific indicators referred to previous research 140 

conducted by our team [10]. 141 

Statistical analysis 142 

Statistical analysis was conducted by SPSS version 27.0. Categorical variables were 143 

assessed with Pearson's chi-square tests and Fisher’s exact test. Continuous variables 144 

were processed with the Mann-Whitney U test. The Kaplan-Meier curve was used to 145 

compare the DFS of patients receiving RAIT and was checked by the log-rank test. DFS 146 

curves were plotted using GraphPad Prism software version 9.0. The Cox proportional-147 

hazards regression model was used for univariate and multivariate analysis to assess the 148 



influencing factors of RAIT. PSM was used to conduct the survival analysis. P<0.05 149 

indicates a statistically significant difference. In the post-hoc pairwise comparisons, 150 

P<0.0167 indicates a statistically significant difference. 151 

Results 152 

Clinicopathological comparisons of FDTC vs. SDTC 153 

A total of 4953 patients were included in the study, and their demographic, clinical 154 

and pathological data are summarized in the Table1. FDTC was associated with a higher 155 

rate of bilateral lobe involvement (46.4% vs 38.0%, P=0.047) and a greater prevalence 156 

of the BRAFV600E mutation (85.5% vs 78.0%, P=0.046) compared with SDTC. However, 157 

FDTC showed reduced invasiveness, with lower frequencies of capsular invasion (65.7% 158 

vs 74.1%, P=0.023) and vascular invasion (5.1% vs 12.1%, P=0.013). Furthermore, 159 

FDTC patients had a lower proportion (94.2% vs 98.6%, P<0.001) and smaller extent 160 

(central and lateral dissection: 44.9% vs 57.3%, P=0.006) to receive lymph node 161 

dissection. Accordingly, FDTC patients were more likely to present only central lymph 162 

node metastases as in N1a stage (43.8% vs 34.8%, P=0.028). The rest of the 163 

clinicopathological characteristics were not significantly associated with the presence of 164 

family history. 165 

Clinicopathological comparisons of FDTC subgroups vs. SDTC  166 

138 FDTC patients were included in the subgroup analysis of FDTC according to 167 

the number of affected family members. 128 patients (92.8%) had two affected members 168 

and 10 patients (7.2%) had three or more affected members in the family. Due to the 169 

limited sample size of patients with three or more affected members in the family, we 170 

merely describe the findings as observed and the relevant subgroup results should be 171 

interpreted with caution. The maximum diameter of metastatic lymph nodes appeared to 172 

be greater in those with three or more affected members (1.1 cm vs 0.6 cm, P=0.014) than 173 



in those with two affected members. In the subgroup analysis of FDTC stratified by the 174 

generation of patients (Table 2), 78 patients (56.5%) were classified as first-generation 175 

onset and 60 (43.5%) as second-generation onset. Patients with second-generation onset 176 

tended to be younger at diagnosis than the first-generation cohort (33 years vs 44 years, 177 

P<0.001). The first-generation cohort seemed to show more tumor multifocality (70.1% 178 

vs. 56.4%, P=0.016) and a lower proportion of receiving lymph node dissection (98.6% 179 

vs. 93.6%, P=0.006) compared with the SDTC cohort. Finally, according to the 180 

relationship between the patient and their affected members, 68 patients (49.3%) were 181 

noted as parent/offspring type, 63 patients (45.7%) as sibling type, and 7 patients (5.0%) 182 

as parent/offspring/sibling type. No significant differences were observed between the 183 

three groups (Supplement Table 1). 184 

Patient baseline characteristics in treatment efficacy studies  185 

We investigated the influencing factors and outcomes of RAIT for FDTC and SDTC 186 

patients undergoing total/near-total thyroidectomy. The exclusion cascade was: 1) the 187 

presence of distant metastases; 2) the presence of metastatic structural lesions confirmed 188 

by imaging or biopsy before initial RAIT, or functional imaging-detected metastases 189 

proved by 131-I whole-body scan (WBS) following initial RAIT; 3) without receiving 190 

postoperative I-131 ablation; 4) <6-month follow-up. Finally, 76 FDTC and 2309 SDTC 191 

patients met the eligibility of RAIT efficacy evaluation (Figure 2). In FDTC patients, 54 192 

patients (71.1%) achieved long-term remission and 22 patients (28.9%) showed 193 

persistent/recurrent status. In SDTC patients, 1716 patients (74.3%) achieved long-term 194 

remission and 593 patients (25.7%) showed persistent/recurrent status. Up to the time of 195 

this study, the average follow-up duration of FDTC was 49±31 months, with a median 196 

of 44 months. The average follow-up duration of SDTC was 41±26 months, with a 197 

median of 36 months. FDTC exhibited higher stimulant thyroglobulin (ps-Tg) level 198 



before RAIT compared to sporadic cases (median 4.7 vs 2.5 ng/ml, P=0.011) 199 

(Supplement Table 2). No significant differences were observed in the cumulative I-131 200 

dose between familial and sporadic cohorts, nor across FDTC subgroups. 201 

Influencing factors of RAIT in DTC 202 

For FDTC patients, over five invaded lymph nodes (HR: 2.68, 95%CI: 1.10-6.52, 203 

P=0.030) was an independent risk factor for RAIT efficacy (Supplement Table 3), and 204 

FDTC patients who had over five invaded lymph nodes showed shorter DFS than the 205 

other group (P=0.013) (Figure 3A). In the preliminary data calculation of this study, the 206 

median number of cervical lymph node metastases among all DTC patients was found to 207 

be 5. For SDTC patients, the age over 55 (P<0.001), comorbidity with nodular goiter 208 

(P=0.001), multifocality (P=0.038), capsular invasion (P=0.030), vascular invasion 209 

(P=0.001), over five invaded lymph nodes (P=0.010), extracapsular extension of invaded 210 

lymph nodes (P=0.012), maximal diameter of metastatic lymph nodes (P=0.014) and the 211 

cumulative dose of I-131 (P<0.001) were independent risk factors for RAIT efficacy 212 

(Supplementary Table 4). SDTC patients who had over five invaded lymph nodes showed 213 

shorter DFS than the other group (P<0.001) (Figure 3B). 214 

Comparisons of FDTC vs SDTC in RAIT outcomes 215 

In order to explore the differences in RAIT outcomes between FDTC and SDTC, 216 

we conducted a 1:2 propensity score matching (PSM) between the two groups after 217 

adjusting variables like age, gender and all confounding factors examined in the above 218 

multivariable Cox analysis. After matching, all covariates showed p-values greater than 219 

0.05, indicating balanced baseline characteristics between the two groups 220 

(Supplementary Table 5). Finally, a total of 189 DTC patients were enrolled, including 221 

63 in the FDTC cohort and 126 in the SDTC cohort. No statistically significant difference 222 

was observed in RAIT outcomes between the two groups (P=0.057, long-term remission 223 



of FDTC vs SDTC: 71.4% vs. 83.3%; persistent/recurrent: 28.6% vs 16.7%). Univariate 224 

and multivariate Cox regression analyses confirmed that family history was not 225 

significantly associated with RAIT efficacy in the matched cohort (P=0.159) (Table 3). 226 

Consistently, there was no statistically significant difference in DFS between the two 227 

groups (P=0.140) (Figure 3C). 228 

Subgroup analysis was performed to further explore the differences in RAIT 229 

outcomes between FDTC and SDTC. It was observed that FDTC patients with three or 230 

more affected family members appeared to have relatively shorter DFS in comparison 231 

with those having two affected relatives (P=0.010) and SDTC patients (P=0.001) (Figure 232 

3D). First-generation FDTC cases tended to show shorter DFS duration relative to 233 

second-generation FDTC patients (P=0.004) (Figure 3E), and seemingly presented less 234 

favorable DFS status than SDTC patients after 36 months of follow-up (P=0.008) (Figure 235 

3E). Meanwhile, no obvious DFS divergence was noted among parent-offspring and 236 

sibling paired cases (P=0.758) (Figure 3F). 237 

Discussion  238 

Research on non-syndromic FDTC began with a report of 24-year-old identical 239 

twins with isolated familial DTC in 1955, published by Robinson and Orr [11]. Since 240 

then, several studies regarding having a family history of DTC have been published, 241 

suggesting FDTC is a unique clinical entity [12,13]. Nevertheless, studies on 242 

clinicopathological features of FDTC are controversial and limited. Moreover, 243 

evidence regarding RAIT outcomes in these patients is notably lacking. 244 

In this study, we observed that FDTC may be more aggressive in certain 245 

clinicopathological. FDTC patients had a higher chance of bilateral lobes affected than 246 

SDTC patients. Capezzone et al. found that familial papillary thyroid carcinoma (FPTC) 247 

patients had bilateral tumors more frequently than sporadic papillary thyroid carcinoma 248 



(SPTC) patients (39.6% vs 26.7%) [14]. The meta-analysis conducted by Wang et al. 249 

summarized that FDTC tended to have a higher risk of bilaterality (OR: 1.29, 95% CI: 250 

1.00-1.66) based on four studies [15]. Furthermore, the analysis demonstrated that the 251 

rate of BRAFV600E mutation was higher in FDTC compared with SDTC. Several studies 252 

have suggested that the BRAFV600E mutation is a contributing factor to greater 253 

aggressiveness and poorer prognosis in PTC patients [16,17]. However, we also found 254 

that FDTC has a lower risk of lateral lymph node metastases. Accordingly, FDTC 255 

patients tended to receive less lymph node dissection than SDTC patients in surgical 256 

treatment, especially the operation of central and lateral lymph node dissection. It is worth 257 

mentioning that tumor bilaterality appears to be a risk factor for the development of lateral 258 

lymph node metastases [18], but this phenomenon has not been described in this study. 259 

Our study showed the age of diagnosis of the second generation was younger than the 260 

first generation and SDTC (33±8.5 vs 44±12.1 vs 40±12.7). Thus, the smaller range of 261 

lymph node metastases and dissection at diagnosis of FDTC might partly be owing to the 262 

early detection bias, which meant proactive screening in high-risk families promoted by 263 

DTC-affected family members.  264 

However, earlier detection in screened families artificially lowers perceived 265 

aggressiveness but not aggressive biology. FDTC had a higher prevalence of bilateral 266 

lobes and the BRAFV600E mutation, yet a lower frequency of vascular invasion. This 267 

observation was consistent with our previous finding [19] that PTC patients with the 268 

BRAFV600E mutation are associated with a reduced incidence of vascular invasion.Thus, 269 

family history should be incorporated into the risk assessment for thyroid nodules. 270 

The traditional definition of FDTC refers to the occurrence of two or more first-271 

degree relatives simultaneously diagnosed with DTC, while a theoretical concern with 272 

this definition has been proposed as Charkes suggested that 62%-69% kindreds with only 273 



two DTC-affected members may represent a contingent association of two sporadic cases 274 

according to his mathematical simulations. Therefore, only families with three or more 275 

affected relatives should be discussed as FDTC in terms of clinical and genetic patterns 276 

[20]. In this study, there was no difference in the rate of lymph node metastases between 277 

FDTC patients with three or more affected members and those with two affected 278 

members, which was consistent with other research [21]. However, the maximum 279 

diameter of metastatic lymph nodes was larger in FDTC patients with three or more 280 

affected members than in those with two affected members. Although it is worth noting 281 

that these results should be interpreted with caution due to the limited sample size, no 282 

previous studies have further explored the size of invaded lymph nodes, just focusing on 283 

the size of thyroid nodules. This finding provided preliminary insights for our further 284 

investigation into the characteristics of FDTC with three or more affected members. In a 285 

prospective cohort study with yearly screening of > 0.5 cm thyroid nodule(s) in 286 

individuals whose relatives were diagnosed with FDTC, the tumor was newly detected 287 

in 4.6% (2/43) individuals from families with two affected members, and in 22.7% (15/66) 288 

individuals from families with three or more patients affected (P=0.010) [19].  289 

We reported a younger age at diagnosis in second-generation FDTC patients, but 290 

other clinicopathological features were similar between the first-generation and the 291 

second-generation, which is inconsistent with “genetic anticipation”. The concept refers 292 

to a phenomenon revealing a gradually earlier age and more aggressive features occurring 293 

with the diagnosis of genetic disorders in the next generation [22,23]. Moreover, Park et 294 

al. found that the second-generation showed a higher recurrence rate (50.0% vs. 19.0%) 295 

and shorter recurrence-free survival than the first-generation [24], but our study showed 296 

that the first-generation exhibited shorter DFS than the second-generation and the SDTC 297 

patients beyond 36 months. This difference could be owing to the age at diagnosis in our 298 



study was lower than that of others. Capezzone et al. found that FPTC patients with age 299 

at diagnosis ≤ 45 years old had more aggressive tumor characteristics and showed 300 

worse outcome compared to the matched group of sporadic PTCs [25]. The mean age of 301 

the first-generation at the diagnosis in our study was 44±12.1 years, and the mean age of 302 

other studies was more than 45 years. For example, the first-generation subgroup was 303 

associated with a higher risk of multifocality, although this trend was not found in overall 304 

FDTC patients [15,23,24,26–31]. Molecular genetic changes related to non-syndromic 305 

FDTC are complex and heterogeneous, involving polygenic inheritance patterns, which 306 

may explain the difference with “genetic anticipation”.  307 

Intriguingly, our survival analysis showed that the long-term remission was not 308 

statistically significant between FDTC and SDTC. Capezzone et al. [14] suggested that 309 

FPTC patients had a higher rate of persistent disease at the time of the first follow-up (1–310 

2 years after initial therapy), while the long-term clinical outcome was not different from 311 

SPTC. Several studies have come to similar conclusions in terms of final prognosis 312 

[23,27,32–34]. Some scholars have proposed that this phenomenon may be attributed to 313 

the generally favorable prognosis of DTC. Although radioiodine ablation was included 314 

as a factor in some studies, it has not been analyzed as a main part. In this study, we 315 

conducted PSM to adjust confounding factors and made strict inclusion criteria to 316 

exclude patients without receiving RAIT, patients with confirmed metastatic, enabling 317 

their RAIT efficacy to be comparable and evaluable. There are no significant differences 318 

in RAIT outcomes between FDTC and SDTC statistically. These findings suggest that 319 

standard surgical intervention may effectively mitigate the clinicopathologic 320 

aggressiveness of FDTC, yielding comparable therapeutic results to those in SDTC. 321 

Notably, the patient selection in the efficacy study may have introduced selection bias. 322 

The excluded patients may have included those with characteristics that prompted  323 



physicians to alter treatment strategies based on the knowledge of a 'familial' thyroid 324 

tumor pattern. 325 

However, the data showed a trend towards a lower long-term remission rate in the 326 

FDTC group (71.4%), thus close monitoring of FDTC patients remains essential. 327 

Furthermore, FDTC patients with three or more affected members had shorter DFS than 328 

those with two affected members, which lined up with our above conclusion that they 329 

had the larger maximum diameter of metastatic lymph nodes. Earlier studies have 330 

demonstrated that more and larger metastatic lymph nodes correspond with a higher 331 

likelihood of recurrence and a less favorable prognosis [35,36], and few studies found 332 

that FDTC with ≥3 first-degree affected relatives tended to have a poorer prognosis 333 

[13,37]. Additionally, the numerical difference in long-term remission between FDTC 334 

and SDTC is large (71.4% vs 83.3%), and the clinically relevant difference in RAIT 335 

outcomes might potentially be detected with larger cohorts. Thus, FDTC patients from 336 

families with three or more affected members may warrant a more proactive surgical 337 

approach and consideration of higher therapeutic 131‑I doses. Additionally, non‑DTC 338 

members in such high‑risk families should undergo enhanced surveillance for early 339 

detection of thyroid cancer. 340 

We examined the parameters impacting RAIT efficacy for FDTC. Having over five 341 

invaded lymph nodes was an independent risk factor, and those patients showed shorter 342 

DFS than the other group, which is consistent with the guidelines of 2015 ATA risk 343 

stratification that the number of over five metastatic lymph nodes was an important risk 344 

factor for recurrence [7]. Previous studies also showed that over five clinically apparent 345 

metastatic lymph nodes independently affected DFS in PTC patients and should be 346 

regarded as a high-risk caution [38]. It was also an important risk factor for RAIT 347 

outcomes in SDTC groups in our study. 348 



This study has several limitations. Firstly, the prevalence of FDTC in our center was 349 

2.8%, which is lower than the epidemiological data. Secondly, the number of FDTC and 350 

certain subgroups was a small sample size. This may have introduced selection bias, and 351 

the corresponding findings should therefore be regarded as exploratory and 352 

hypothesis‑generating, necessitating validation in larger prospective studies. 353 

Furthermore, as Charkes noted, the occurrence of DTC in two family members may 354 

simply be a statistical coincidence [20]. This implies that if a true familial pattern with 355 

higher risk exists, this risk would be diluted by the large number of patients without such 356 

a familial pattern. Therefore, increasing the sample size of ≥3 affected members 357 

subgroup is necessary in future studies. Thirdly, some surgical data needed to be 358 

supplemented to more comprehensively evaluate the extent of cervical lymph node 359 

dissection in patients, as these factors may have an impact on DFS. Also, the study was 360 

limited by the inherent flaws of the single-center, retrospective study, and some patients 361 

belong to the same family, which may result in a lack of full independence in data 362 

selection. Finally, an extensive exploration of susceptibility genes and chromosomal 363 

regions associated with non-syndromic FDTC was awaited. Efforts to establish multi-364 

center prospective studies with a larger-scale sample and a longer follow-up duration 365 

are underway. 366 

Conclusion  367 

FDTC displayed distinct biological features including increased bilaterality and a 368 

higher prevalence of BRAF V600E mutations，but under standard protocols, it may 369 

achieve RAIT outcomes comparable to those of SDTC. However, FDTC with ≥3 370 

affected members showed a trend toward higher aggressiveness and poorer prognosis, 371 

raising the possibility that more intensive management might be beneficial in this 372 



subgroup, though further validation is needed. 373 
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Figure 1. Flowchart of the inclusion/exclusion cascade and subgroup classification of 

FDTC patients. DTC: differentiated thyroid carcinoma; RAI: radioiodine.

Figure 2. Flowchart of the inclusion/exclusion cascade of DTC patients in the study of 

RAIT outcomes. FDTC: familial differentiated thyroid carcinoma; SDTC: sporadic 

differentiated thyroid carcinoma; RAIT: radioiodine therapy. 

Figure 3. (A) DFS curves of FDTC with over five invaded lymph nodes and FDTC with 

five or less invaded lymph nodes (P=0.013). (B) DFS curves of FDTC and SDTC after 

propensity score matching (P>0.05). (C) DFS curves of FDTC with 2 members affected 

and FDTC with ≥3 members affected (P=0.045). (D) DFS curves of FDTC with 2 

members affected, FDTC with ≥3 members affected and SDTC after propensity score 

matching (P=0.003). (E) DFS curves after 36 months of the first-generation FDTC, the 

second-generation FDTC and SDTC after propensity score matching (P=0.034). (F) DFS 

curves of the parent-offspring type FDTC, the sibling type FDTC and the parent-

offspring-sibling type FDTC (P>0.05). DFS: disease-free survival; FDTC: familial 

differentiated thyroid carcinoma; SDTC: sporadic differentiated thyroid carcinoma; HR: 

hazard ratio; CI: confidence intervals.
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