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ABSTRACT

الأهداف: تبحث هذه الدراسة في النتائج طويلة المدى لسرطان الغدة الدرقية 
المتمايز، والعوامل التنبؤية للاستجابة الممتازة وغير المكتملة للعلاج من خلال 

المتابعة على المدى الطويل للمرضى.

المنهجية: تم إجراء مراجعة وتحليل للسجلات الطبية بأثر رجعي في مستشفى 
معايير  تشمل  السعودية.  العربية  المملكة  جدة،  العزيز،  عبد  الملك  جامعة 
السجلات  في  بيانات مكتملة  لديهم  تتوفر  الذين  المرضى  للبحث  الانضمام 
الطبية، والذين تزيد أعمارهم عن 13 عاما، مع متابعة لا تقل عن 18 شهرا 
مريض.  لكل  والعلاجية  والنسيجية  الديموغرافية  البيانات  جمع  تم  أكثر.  أو 
غير  استجابة  محددة،  غير  استجابة  ممتازة،  استجابة  إلى:  النتائج  تقسيم  تم 
المخاطر  نسبة  تحديد  تم  هيكليًا.  مكتملة  غير  واستجابة  كيميائيًا،  مكتملة 
اختبرنا   .)OR( الأخيرة  الزيارة  في  المكتملة  غير  بالاستجابة  التنبؤ  لعوامل 
ثم  ومن  المكتملة،  غير  الاستجابة  مرضى  مع  المتغير  أحادية  الارتباطات  أولا 
تم تضمين المتغيرات ذات الدلالات الإحصائية في النموذج اللوجستي متعدد 

المتغيرات.

النتائج: من بين 230 مريضًا مصاب بسرطان الغدة الدرقية المتمايز، كان لدى 
%61.7 استجابة ممتازة للعلاج عند المتابعة على المدى الطويل، وكان لدى 
%24.3 استجابة غير مكتملة )كيميائية وهيكلية(. متوسط فترة المتابعة هو 
 p<0.05 الإحصائية   p وبقيمة  مؤثر  بشكل  المرتبطة  العوامل  سنوات.   4.6
 ،)OR=5( عاما   55< من  اكثر  العمر  هي:  للعلاج  الكاملة  غير  للاستجابة 
وجود انتشار للغدد اللمفاوية )OR=3.4(، وانتشار الورم )OR=29(. لم 
يؤثر التقدم في السن على النتيجة في المرضى الذين يعانون من سرطان الغدة 
المتمايز عند التصنيف المبدئي )منخفض الخطورة(. ولكن بالنسبة للتنصيف 
ارتبط   ،)p=0.003( الخطورة  وعالي   )p=0.04( الخطورة  متوسط  المبدئي 

العمر بشكل كبير بنتيجة )استجابة غير مكتملة(.

الخلاصة: نحن ندعو بشدة إلى دمج العمر في مؤشرات تقييم المرضى بخطر 
تكرار حدوث سرطان الغدة الدرقية المتمايز.

Objectives: To investigate the long-term outcomes of 
differentiated thyroid cancer )DTC( and the predictive 
factors for excellent and incomplete responses to 
therapy on long-term follow-up of patients.

Methods: A retrospective chart review and analysis 
was carried out at King Abdulaziz University Hospital, 
Jeddah, Saudi Arabia. Demographic, histological, and 
therapeutic data were collected from patients older 
than 13 years at the time of diagnosis, with a minimum 
follow-up of 18 months. Outcomes were divided into 
excellent, indeterminate, biochemically incomplete, 
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and structurally incomplete responses. Odds ratios 
)ORs( for predictors of incomplete response at the 
last visit were determined. We first tested associations 
univariately with incomplete responses, and then 
variables with significant associations were included 
in a multivariable logistic model.

Results: Among 230 patients with DTC, 61.7% had 
excellent responses to therapy on long-term follow-up, 
and 24.3% had incomplete biochemical and structural 
responses. The median follow-up was 4.6 years. Factors 
significantly associated with incomplete response to 
therapy in the multivariate analysis )p<0.05( were age 
>55 years )OR=5( and lymph node )OR=3.4( and 
distant metastases )OR=29(. Older age did not affect 
the outcome in low-risk patients with DTC but was 
significantly associated with incomplete responses in 
those with intermediate risk )p=0.04( and high risk 
)p=0.003(.

Conclusion: We strongly advocate incorporating 
age into recurrence risk assessment for patients with 
DTC.

Keywords: thyroid cancer, prognosis, response to 
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The incidence of differentiated thyroid cancer )DTC( 
has increased over the last few decades, which can 

be attributed to incidental detection of occult cancers 
by imaging or pathology.1 In Saudi Arabia, thyroid 
cancer cases increased between 1990-2019 by 15-fold 
in females and 22-fold in males.2 Contrary to the global 
epidemiology, thyroid cancer is diagnosed at a younger 
age and with a larger mean tumor size in Saudi Arabia.3

Despite the progressive increase in incidence, disease-
specific mortality rates have been internationally stable, 
with excellent survival rates. In the United States, the 
5-year disease-specific survival )DSS( rate is reported to 
be collectively as high as 98.6%.4

Therefore, DTC management primarily focuses 
on recurrence risk. This is reflected in the most recent 
American Thyroid Association )ATA( guidelines and 
risk stratification system for DTC. The ATA dynamic 
risk stratification system for DTC is a well-validated 
tool used to predict the response to therapy and the risk 
of disease recurrence. Post-therapy, patients are classified 
into 4 categories based on their thyroglobulin )Tg( 
levels, thyroid antibodies, and imaging results: excellent, 
incomplete biochemical, incomplete structural, and 
indeterminate responses.5

The vast majority of low- and intermediate-risk 
patients with DTC attain an excellent response after 
treatment, with a low recurrence risk )1-4%( over 
5-10 years of follow-up. However, some patients do 
not achieve this goal.6 In a previous study, we examined 
the factors associated with an excellent response to 
therapy in patients with DTC during short-term 
follow-up )6-12 months(.7 In this study, we explored 
the long-term outcomes of patients with DTC and the 
predictive factors for an excellent response to therapy.

Methods. This research was a retrospective cohort 
study of thyroid cancer patients from 2012-2022 
carried out at King Abdulaziz University Hospital, 
Jeddah, Saudi Arabia. Data were collected between 
October 2022 and January 2023 from hospital records. 
We included all patients with DTC aged 13 years and 
above at the time of diagnosis with sufficient data and a 
minimum follow-up period of 18 months or more since 
diagnosis. We excluded pediatric patients )younger than 
13 years of age(, those with insufficient data, and those 
with a follow-up duration of less than 18 months.

Ethical approval was obtained from the Biomedical 
Ethics Committee of King Abdulaziz University, 
Riyadh, Saudi Arabia )IRB reference no.: 113-2(.

For each patient, we identified the following data: age 
and date of diagnosis, valid follow-up duration, gender, 
stage based on the 8th edition of the American Joint 
Committee on Cancer )AJCC( tumor-node-metastasis 
)TNM( staging system, histopathological data, and 
applied management lines, such as type of surgery and 
radioactive iodine therapy. Tumor risk stratification 
and response to treatment outcomes were determined 
according to the 2015 ATA guidelines for DTC.

Outcomes were divided into: excellent, 
indeterminate, biochemically incomplete, and 
structurally incomplete responses. If the patient had 
undergone total thyroidectomy but never received 
radioactive iodine therapy, the outcome was regarded as 
an excellent response if Tg <0.2 ng/ml, with stimulated 
Tg <1 ng/ml. The response was considered indeterminate 
if Tg was between 0.2-5 ng/ml and stimulated Tg was 
between 2-10 ng/ml. A biochemically incomplete 
response implied Tg >5.0 ng/ml, with stimulated 
Tg >10 ng/ml. In patients who underwent a lobectomy, 
an excellent response was defined as postoperative 
Tg <30 ng/ml, while an indeterminate response was 
defined as Tg >30 ng/ml. Mortality was identified and 
segregated according to thyroid cancer status.

Statistical analysis. All analyses were carried out 
using SAS 9.4 )SAS Institute, Cary, NC, USA(, with 
the significance level set at 0.05. Means ± standard 
deviations )SDs( and frequencies with percentages 
)%( were used to describe continuous and categorical 
variables. The study sample was categorized into low-, 
intermediate-, and high-risk groups based on the initial 
ATA risk stratification. To compare descriptive statistics 
among risk stratification levels, we used analysis of 
variance and the Chi-square test for normally distributed 
variables and frequency distributions of categorical 
variables. Logistic regression was used to determine the 
odds ratios )ORs( and 95% confidence intervals )CIs( 
for the predictors of incomplete responses )biochemical 
and structural( at the last visit. Initially, we tested the 
associations individually for incomplete responses, 
and variables exhibiting significant associations 
were included in a multivariable logistic model. The 
Kaplan-Meier survival curve and Log-rank test were 
used to investigate the cancer-free survival probabilities 
of different age groups )>55 years and ≤55 years( and 
initial ATA risk groups )Low, intermediate, and high 
risks(.

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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Results. We included 230 patients who fulfilled the 
inclusion criteria, most of whom were female )73.9%(. 
Papillary thyroid cancer )PTC( was the primary cancer 
subtype, present in 92.6% of DTC cases. Upon 
diagnosis, most of the patients were classified as low 
risk based on the ATA risk stratification )45.2%(. 
Approximately one-third of the patients showed 
evidence of lymph node metastasis )32.2%(, and 8.7% 
showed evidence of distant metastasis. Table 1 presents 

the detailed histological characteristics of the study 
sample and the applied management lines based on the 
initial ATA risk stratification.

The median follow-up period for the study sample was 
4.6 years, and most patients had excellent responses to 
therapy on long-term follow-up )61.7%(. Nevertheless, 
24.3% of patients had incomplete biochemical and 
structural responses. Patients with initial high-risk 
DTC upon presentation were more likely to have a 

Table 1 - Descriptive characteristics of the study participants overall and by initial risk status )N=230(.

Variables Total
Initial risk

P-values
Low (n=104) Intermediate (n=71) High (n=55)

Age )years(, mean±SD 41.33±14.53 41.14±12.19 38.44±15.40 45.40±16.64 0.03
Age

≤55 years
>55 years

191 )83.0(
39 )17.0(

90 )86.5(
14 )13.5(

61 )85.9(
10 )14.1(

40 )72.7(
15 )27.3( 0.06

Gender
Male
Female

60 )26.1(
170 )73.9(

13 )12.5(
91 )87.5(

25 )35.2(
46 )64.8(

22 )40.0(
33 )60.0( <0.0001

Pathology
Papillary
Follicular or oncocytic

213 )92.6(
17 )7.4(

99 )95.2(
5 )4.8(

65 )91.5(
6 )8.5(

49 )89.1(
6 )10.9( 0.29

N
N0 or NX
N1

156 )67.8(
74 )32.2(

100 )96.2(
4 )3.8(

28 )39.4(
43 )60.6(

28 )50.9(
27 )49.1( <0.0001

M
M0
M1

210 )91.3(
20 )8.7(

104 )100(
0 )0.0(

71 )100(
0 )0.0(

35 )63.6(
20 )36.4( <0.0001

Vascular invasion 54 )26.5( 0 )0.0( 31 )50.8( 23 )48.9( <0.0001
Margin involvement 41 )20.9( 6 )6.6( 17 )27.9( 18 )40.9( <0.0001
Extrathyroidal extension 34 )15.7( 0 )0.0( 13 )19.04( 21 )42.0( <0.0001
Variant

Non papillary
PTC-low risk variants
PTC-high risk variants

15 )8.1(
157 )84.9(
13 )7.0(

5 )5.8(
81 )94.2(
0 )0.0(

4 )7.3(
46 )83.6(
5 )9.1(

6 )13.6(
30 )68.2(
8 )18.2(

0.001

Multifocality 106 )49.5( 40 )40.4( 37 )55.2( 29 )60.4( 0.04
Size of the largest focus )cm(, median )Q1, Q3( 2.3 )1.0, 4.0( 1.5 )0.8, 3.0( 3.0 )2.0, 4.0( 3.5 )1.5, 5.0( <0.0001
Size of the largest focus

≤4 cm
>4 cm

164 )81.2(
38 )18.8(

83 )86.5(
13 )13.5(

50 )82.0(
11 )18.0(

31 )68.9(
14 )31.1( 0.04

Size of the largest focus
≤2.3 cm
>2.3 cm

104 )51.5(
98 )48.5(

65 )67.7(
31 )32.3(

21 )34.4(
40 )65.6(

18 )40.0(
27 )60.0( <0.0001

Stage at diagnosis
1
2
3
4b

202 )87.8(
18 )7.8(
5 )2.2(
5 )2.2(

104 )100.0(
0 )0.0(
0 )0.0(
0 )0.0(

65 )91.5(
6 )8.5(
0 )0.0(
0 )0.0(

33 )60.0(
12 )21.8(
5 )9.1(
5 )9.1(

<0.0001

Type of surgery
Lobectomy/hemithyroidectomy
Total or subtotal thyroidectomy

11 )4.8(
219 )95.2(

8 )7.7(
96 )92.3(

1 )1.4(
70 )98.6(

2 )3.6(
53 )96.4( 0.14

Given at least one RAI, dose ≥30 mCi 183 )79.6( 67 )64.4( 67 )94.4( 49 )89.1( <0.0001

Values are presented as numbers and precentages )%(, mean ± standard deviation )SD(, or median )first quartile [Q1], third quartile [Q3](. 
PTC: papillary thyroid cancer, RAI: radioactive iodine
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structurally incomplete response to therapy at the 
final follow-up period )40%( compared to 9.9% of 
patients with intermediate risk and 2.9% of patients 
with low risk. A total of 8 )3.5%( patients died during 
follow-up. Mortality was directly related to metastatic 
thyroid cancer in 6 )2.6% of the total( patients, and 
2 )0.9%( patients died due to causes unrelated to 
thyroid cancer )both died secondary to septic shock(. 
Table 2 presents the long-term outcomes of the study 
cohort, categorized based on initial risk stratification. 
As the initial risk increased, the probability of 
cancer-free survival decreased, as illustrated in Figure 1. 

Our analysis indicated that age did not significantly 
affect the outcome or probability of an excellent 
response in patients with a low-risk initial stratification 
)p=0.135(, as shown in Figure 2A. In contrast, older 
patients )>55 years( with intermediate and high risks 
had a higher chance of incomplete response and lower 
cancer-free survival compared to younger patients aged 
≤55 years. Similarly, older patients )>55 years( with 
high risk also had higher chance of incomplete response 
and lower cancer free survival )p=0.003( as shown in 
Figures 2B & 2C.

Table 2 - Long-term outcomes based on initial risk )N=230(.

Variables Total
Initial risk P-values

Low (n=104) Intermediate (n=71) High (n=55)
Follow-up )years(, median )Q1, Q3( 4.6 )2.7, 7.4( 5.2 )3.0, 8.0( 4.6 )2.3, 7.0( 3.5 )2.5, 5.1( 0.01
Outcome at last visit

Excellent response
Indetermined response
Biochemically incomplete
Structurally incomplete

142 )61.7(
32 )13.9(
24 )10.4(
32 )13.9(

81 )77.9(
16 )15.4(
4 )3.8(
3 )2.9(

47 )66.2(
7 )9.9(

10 )14.1(
7 )9.9(

14 )25.5(
9 )16.4(
10 )18.2(
22 )40.0(

<0.0001

Death related to thyroid cancer
Alive
Yes
no

222 )96.5(
6 )2.6(
2 )0.9(

103 )99.0(
0 )0.0(
1 )1.0(

71 )100(
0 )0.0(
0 )0.0(

48 )87.3(
6 )10.9(
1 )1.8(

0.0003

Values are presented as numbers and precentages )%( or median )first quartile [Q1], third quartile [Q3](. 

Figure 1 - Cancer-free survival probability among different initial American Thyroid Association risk 
groups.
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When analyzing the factors associated with an 
incomplete response )both biochemical and structural( 
to therapy, we found that older age )>55 years( was 

significantly associated with a higher probability of an 
incomplete response to therapy )OR=5, p=0.001( in 
multivariable analysis. Furthermore, using multivariable 
analysis, incomplete response to the therapy was found 
to be significantly associated with the presence of lymph 
node metastasis )OR=3.4, p=0.01( and distant metastasis 
)OR=29, p≤0.0001(. Extrathyroidal extension )ETE(, 
multifocality, vascular invasion, and tumor size, were 
associated with poor outcomes or response to therapy 
only in the univariate analysis but did not reach 
statistical significance in multivariable analysis. Gender, 
non-papillary tumor type were not associated with 
incomplete response to therapy. Table 3 presents the 
full details of the factors affecting the probability of an 
incomplete response to therapy.

Discussion. In our study, most patients with an 
initial low )77.4%( or intermediate risk )66.7%( of 
recurrence had an excellent response to therapy on 
long-term follow-up. Only 25.5% of the patients with 
an initial high risk had an excellent response to therapy, 
and 50% had evidence of either biochemical or structural 
disease on long-term follow-up. In a similar Saudi study 
carried out in 2022, the excellent response rate among 
high-risk patients was 27%, which is similar to our 
findings. However, 81.7% of intermediate-risk patients 
achieved an excellent response.8 Correspondingly, a 
study carried out in the Netherlands produced similar 
results, where 29% of patients with a high risk of 
developing DTC had an excellent response and 51% 
had evidence of structural recurrence.9

Regarding the predictors of an excellent versus 
incomplete response to therapy, our study found that 
older age )>55 years( was associated with an incomplete 
response )both biochemical and structural( even after 
adjusting for other factors. The influence of age was 
prominent in patients with intermediate- and high-risk 
DTC. The effect of age was not evident when the initial 
risk was low. There is a growing evidence that age is a 
key factor affecting recurrence risk, as discussed recently 
in multiple local and international studies in which 
patients aged <55 years had higher rates of overall 
survival, cancer-free survival, and cancer-specific survival 
compared to patients aged >55 years.8,10,11 Shah et al12 
found that patients younger than 55 years with a high 
risk )ATA classification( had twice the probability of 
producing an excellent response to therapy compared 
to older patients.

Age is not considered as an independent predictor of 
DTC recurrence in the current ATA risk stratification. 
It is only included in the TNM staging system to 
predict mortality. Therefore, Ghaznavi et al13 proposed 

Figure 2 - Probability of cancer-free survival in differentiated thyroid 
cancer patients based on the risk. A) Low risk; B) intermediate 
risk; and C) high risk.
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integrating the TNM classification )8th edition( with 
the 2015 ATA risk stratification system to enhance risk 
assessment for patients with DTC and provide a more 
accurate representation of DSS on long-term follow-up. 
The authors concluded that regardless of age, if the 
patient had an initial low-to-intermediate risk, the DSS 
was close to 100%. In contrast, older patients with an 
initial high risk at a stage higher than stage I had an 
estimated DSS of 61%, while young high-risk patients 
with stage II disease had an estimated DSS of 78%. 
Additionally, their cohort had a 2.5% thyroid cancer-
related mortality rate, which is similar to the 2.6% 
reported in our cohort.13

Lymph nodes are a common site of DTC metastasis, 
and the presence of lymph node metastasis has a 
negative impact on both recurrence risk and survival, 
especially if the metastatic focus is >3 cm.14,15 We noted 
in a previous publication that lymph node metastasis 
is associated with an incomplete response to therapy 
during short-term follow-up )6-12 months(.7 In this 
study, we extended our statistical analysis to a long-term 
follow-up )>18 months( and found that lymph 
node metastasis negatively affected the probability 
of obtaining an excellent response to therapy. An 
additional study carried out on 829 PTC cases supports 
our results, demonstrating that the presence of lymph 
node metastasis is an independent predictive factor 
for distant metastasis and recurrence in patients with 
PTC.16

Despite being significantly associated with an 
incomplete response to therapy in our univariate 
analysis, vascular invasion did not reach statistical 
significance in the multivariate analysis )p=0.18(. This 
is consistent with a study from the Philippines that 
found no relationship between vascular invasion and 

an incomplete response to therapy.17 One systematic 
review carried out in 2017 is not consistent with our 
results, as it indicated that the presence and extent of 
vascular invasion should be considered a predictor of 
adverse outcomes in DTC and is associated with an 
increased risk of recurrence and mortality.18

The ETE is a well-established risk factor for 
recurrence and mortality and has been included in 
several risk stratification and staging systems. In this 
study, we found that ETE was strongly associated with 
an incomplete response to therapy in the univariate 
analysis only )p<0.0001(. In a study that included 
160 patients with DTC, Weber et al19 found that 
structural recurrence rate was not significantly different 
among patients with microscopic ETE compared to 
tumor confined to thyroid gland. However, this finding 
is not universal, as other researchers have found that even 
minimal ETE can impose recurrence risk and produce 
an incomplete response to therapy.20 In Bortz et al’s21 
study, patients with minimal ETE had a worse 10-year 
survival rate than those with intrathyroidal disease 
)89.3% vs. 93.1%(.

Finally, we found that gender, multifocality, and non-
papillary DTC pathology were not associated with poor 
outcomes or responses to therapy in the multivariate 
analysis. The impact of gender on DTC recurrence 
has been extensively investigated, yet it remains a topic 
of debate. In a study utilizing the National Institute’s 
Surveillance, Epidemiology, and End Results database 
to investigate the effect of gender on DTC recurrence 
risk, the results indicated that DSS for women under 
the age of 55 years was significantly better than that 
of men )hazard ratio [HR]=0.33, CI: [0.13-0.81](. 
However, for women aged 55-69 years, the HR for 
DSS was comparable to that of men )HR=1.01, CI: 

Table 3 - Odds ratios )95% confidence interval( for predictors of incomplete response )reference value of excellent and 
indeterminate responses(.

Variables
Univariable Multivariable

OR (95% CI) P-values OR (95% CI) P-values
Age >55 years 4.5 )2.2-9.4( <0.0001* 5.0 )1.9-13.0( 0.001*

Gender )male( 2.3 )1.2-4.4( 0.01* 1.3 )0.6-3.2( 0.51
Pathology )others vs papillary( 0.9 )0.3-3.1( 0.94 - -
Lymph node metastasis 3.8 )2.0-7.1( <0.0001* 3.4 )1.4-8.6( 0.01*

Distant metastasis 24.8 )6.9-89.0( <0.0001* 29.0 )6.9-122.6( <0.0001*

Vascular invasion 3.4 )1.7-6.7( 0.001* 1.8 )0.8-4.4( 0.18
Extrathyroidal extension 6.7 )3.1-14.7( <0.0001* 1.8 )0.6-5.0( 0.29
Multifocality 2.5 )1.3-4.9( 0.006* 1.8 )0.7-4.3( 0.20
Tumor size >2.3 cm )median( 2.1 )1.1, 4.1( 0.03* 1.6 )0.6, 3.9( 0.31
Received radioactive iodine 1.5 )0.7-3.2( 0.35 - -

Values are presented as odds ratios )OR( and )95% confidence interval [CI](. *Indicates statistical significance.
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[0.42-2.37](.22 In another study from the Canadian 
Collaborative Network for Cancer of the Thyroid, 
men had a greater risk of DTC recurrence compared 
to women )HR=2.31, CI: [1.48-3.60], p<0.001( after 
adjusting for TNM stage.23

Multiple studies have suggested that multifocality is 
associated with increased recurrence risk.24,25 In 2019, 
a published study demonstrated that multifocality is 
an independent risk factor for recurrence in PTC of 
>1 cm but not in papillary thyroid microcarcinoma.26 
However, in our study, multifocality did not reach 
statistical significance in the multivariate analysis as 
an independent risk factor for recurrence )p=0.20(. 
Further, in the most recent ATA guidelines for DTC, 
multifocality is not considered a factor that increases 
patient risk stratification.

Concerning tumor size and thyroid cancer 
outcomes, Tran et al27 studied 574 patients diagnosed 
with PTC and concluded that a tumor size of >2 cm is 
associated with unfavorable outcomes and an increased 
risk of mortality only in patients older than 55 years. 
In another study from Saudi Arabia, tumor size was 
significantly associated with an incomplete response to 
therapy in initial intermediate- and high-risk patients 
but not in low-risk patients.8,28 In our study, tumor 
size affected the long-term outcomes in the univariate 
analysis but did not reach statistical significance in 
the multivariate analysis )p=0.31(. Our sample size is 
230 patients, while in the above mentioned studies, 
the sample size was more than 500 patients. We believe 
that our smaller number of included patients might 
explain the discrepancy. Future research can investigate 
this matter by utilizing a larger sample size and possibly 
conducting an analysis based on age.

Study limitations. Our study has some limitations, 
including its retrospective nature and the fact that it 
was carried out in a single center. On the contrary, this 
study is strengthened by the fact that it is among the 
few studies from Saudi Arabia with long-term thyroid 
cancer outcomes. It also supports the recent literature 
regarding the influence of age on recurrence/persistent 
disease in the field of DTC.

In conclusion, DTC is a common malignancy with 
low mortality, and most patients have an excellent 
response to therapy at their follow-up, even high-risk 
patients. However, tumor recurrence is still a significant 
morbidity concern and a cause of anxiety in patients 
with DTC. Age is currently not considered to be a 
factor influencing recurrence risk in patients with DTC. 
However, based on this research and others, we strongly 
advocate incorporating age into patient risk assessment 
to refine the intensity of the management, and properly 
allocating the expected outcome. Moreover, tumor 

histological factors, especially lymph node metastasis, 
significantly impact the risk of persistent and recurrent 
disease in the short and long term, which should then 
influence the intensity of follow-up and management.
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