CLINICALCHARACTERISTICSANDPROGNOSISOF
PAPILLARYTHYROIDCARCINOMAINADOLESCENT

PATIENTS
ABSTRACT
Backgroundandobjective:  Influencepatientmanagementstrategies.However,theclinical
characteristicsofptcinadolescents(ages10-19years)havenotbeenwidelystudied. Thisstudy

aims to provide an initial understanding of the clinical features and prognosis of ptc in
adolescent patients,whichcouldinform thedevelopment ofappropriatemanagement policies for
this age group. Methods :This research is a quantitative descriptive study utilizing secondary
data.Result : The study involved 7 cases of ptc in adolescents. The data revealed that all cases
were female, at least 15 years old, and classified as stage 1 with no distant
metastasis. Therewerevariationsintumorsize,regionallymphnodemetastasis(basedontnm
staging), treatment responses, riskstratification according to the americanthyroidassociation
(ata), and recurrence rates. The findings indicate differences between the characteristics of
adolescentpatientsandthoseofpediatricpatients.Conclusion:Despitethesedifferences,the
lifeexpectancyforadolescentswithptcappearsfavorable,similartothatofpediatricpatients, with 3
out of 7 cases experiencing recurrence.Further research is needed to explore the relationships
between these variables and prognosis in order to optimize the management of adolescent
patients with papillary thyroid carcinoma.
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1. INTRODUCTION

Papillary thyroid carcinoma (PTC) is the most common endocrine malignancy in both
pediatric and adult populations. Among pediatric thyroid cancers, approximately 90%
are papillary thyroid carcinoma [1]. Thyroid carcinoma in children has distinct
characteristics compared to adults. It is often asymptomatic in its early stages and is
typicallydiagnosedatamoreadvancedstage,particularlyinchildrenundertheageof10,when
widespread metastasis is already present [2]. The diagnosis of papillary thyroid carcinoma
ismadebasedonthecharacteristichistologicalfeaturesofthetumor,includingclearorgroovednuclei,
papillaryorfolliculararchitecturalpatterns,andthepresenceoffibrosisandpsammomabodies.[3]

Although the prognosis for thyroidcarcinoma is generally favorable, withlowmortalityeven in
metastatic cases, the management of pediatric patients with advanced disease presents
significantchallenges[4].Theclinicalcharacteristicsofthyroidcarcinoma,specificallyin



adolescentsaged10tol9yearsaccordingtotheWorldHealthOrganization(WHO),havenot
beenextensivelystudied.Most  existingresearchcombinesdatafrom  pediatricandadolescent
groups or uses age classifications that do not align with the WHO’s definition of adolescence
[5]. Some studies,forinstance, consider patients uptol8 yearsold asadolescents. Giventhat the
incidence of thyroid carcinoma increases with age, the adolescent population warrants
focused investigation.[6]

This article aims to examine the clinical characteristics and prognosis of papillary thyroid
carcinoma in adolescent patients to determine whether these differ from those observed in
younger children (under 10 years old) or adults.

2. RESEARCHMETHODOLOGY

This research is a quantitative descriptive study using secondary data in the form of a public
dataset on differentiated thyroid cancer recurrence, sourced from
https://archive.ics.uci.edu/dataset/915/differentiated+thyroid+cancer+recurrence. The dataset
consists of 383 data entries and contains 17 variables, which are: Age, Gender, Hx Smoking
(smoking history), Hx Radiotherapy (history of radiotherapy), Thyroid Function, Physical
Examination(presenceofthyroidnodule), Adenopathy(presenceoflymphnodeenlargement),
Pathology (subtype of carcinoma based on pathology results), Focality, Risk (based on the
American Thyroid Association guidelines), TNM Stage (scores for T, N, M, and stage),
Response (response to initial therapy), and Recurrence (thyroid cancer recurrence). The data
was collected from the Hamadan University of Medical Sciences and Healthcare Services
Hospital in Iran [7]

3. RESULT

The total 383 patients in the dataset, 7 adolescent patients (1.83%) were diagnosed with
differentiated thyroid carcinoma. All adolescent patients in the study were found to have
PapillaryThyroidCarcinomabasedontheirpathologicalexamination,withanaverageageof

17.42 + 1.29 years and a minimum age of 15 years. All of these patients were female, non-
smokers, had no history of radiotherapy, and had normal thyroid function (euthyroid). At the
time of diagnosis, no metastasis was detected, and all patients were classified as Stage I. The
variations in clinical characteristics, prognosis, and recurrence events are presented in Tables
1land?2.

Tablel.VariationsinClinicalCharacteristicsandPrognosisofPapillaryThyroidCarcinoma in
Adolescent Patients

Case Age Nodul Riskbased T N Response Recurrence
on ATA

1 15 Normal Moderate  T3a N1b Incomplete Yes

2 17 Solitaryinrightlobe Low Tlb NO Good No

3 17 Multinodular Moderate T2 N1b Indeterminate No




4 17 Solitaryinrightlobe High T2 NO Incomplete Yes
5 18 Solitaryinrightlobe Moderate  T1bNZ1blncomplete Yes
6 19 Solitaryinrightlobe Low T2 NO Good No
7 19 Multinodular Low T3aNO0 Good No

Table2.DescriptiveAnalysisofVariationinClinicalCharacteristicsandPrognosisof Papillary
Thyroid Carcinoma in Adolescent Patients

Variable Mean n %

Age 17,42+1,29

Nodule

Normal 1 14,29

Solitaryinrightlobe 4 57,14

Multinodular 2 28,57

APARisk

Low 3 42,86

Moderate 1 14,29

High 3 42,86

T (TNM)

Tib 2 28,57

T2 3 42,86

T3a 2 28,57

N(TNM)

NO 4 57,14

N1b 3 42,86

Response

Good 3 42,86

Incomplete 3 42 86

Indeterminate 2 28,57

Recurrence

Yes 3 42,86

No 4 57,14
DISCUSSION

This descriptive study explores the characteristics of papillary thyroid carcinoma in
adolescents. The incidence of well-differentiated thyroid carcinoma in adolescents in this
dataset is 1.83%, with the incidence of papillary thyroid carcinoma specifically at 2.44%
amongpatientswithpapillarythyroidcarcinomaacrossallagegroups.Inthisstudy,therewere no
patients under the age of 10. This figure islower than that reported in previousstudies. (5) This
difference may be due to variations in policies across the countries where the research was
conducted. The incidence of subclinical papillary thyroid carcinoma has significantly
increasedincountriesthatperformscreeningtodetectsubclinicalpapillarythyroidcarcinoma. This
practice remains controversial, as some experts argue that early detection and screening



for subclinical papillary thyroid carcinoma may lead to overdiagnosis. Furthermore, in this
study, all adolescent patients with papillary thyroid carcinoma had no history of radiotherapy.
Radiation exposure, such as from radiotherapy, is considered a significant factor in
thedevelopmentofpapillarythyroidcarcinomaatayoungage, withalatencyperiodof5-10years.This
group of patients may carry BRAF mutations, which are commonly found, or less frequently,
RET/PTC fusions, but confirming the diagnosis would require genetic testing to confirm the
presence of genetic alterations [8] The absence of a history of radiotherapy may also explain
the very low incidence in this study compared to previous research, especially studies
conducted in areas with radiation exposure.[5] [9]
Alladolescentpatientswithpapillarythyroidcarcinomainthisstudywerefemale,which is
consistent with previous research [10] and existing literature, which states that papillary
thyroid carcinoma is found three times more often in females than in males [11] although
according to the WHO, this carcinoma subtype can occur in both males and females (1). The
small sample size may explain the absence of male adolescent patients with papillary thyroid
carcinomainthisstudy.Severaleffortshavebeenmadetodeterminetheprognosisofpatients with
papillary thyroid carcinoma. The staging system by the American Joint Committee onCancer
(AJCC) 8th edition uses the TNM system to predict the survival of cancer patients,while risk
stratification based on the American Thyroid Association (ATA) classification isused to
predict recurrence. According to the AJCC 8th edition staging system, tumor
sizecategoriesareasfollows: T1lafortumorsicm orsmaller andconfinedtothethyroid,;
T1bfortumorslargerthanl cm but not exceeding 2cm,confined tothe thyroid; T2for tumors
largerthan 2 cm but not exceeding 4 cm, confined to the thyroid; T3a for tumors larger than 4
cm,confined to the thyroid; T3b for tumors with macroscopic extrathyroidal extension to any
ofthesternohyoid,sternothyroid,thyrohyoid,oromohyoidmuscles,regardlessoftumorsize; T 4afor
tumors with macroscopic extrathyroidal extension to subcutaneous soft tissue, the
larynx,trachea,esophagus,orrecurrentlaryngealnerve,regardlessoftumorsize;andT4bfortumorsw
ith macroscopic extrathyroidal extension to the prevertebral fascia or encasing the
carotidartery or mediastinal blood vessels, regardless of tumor size. The regional lymph
nodecategories(N)includeNOa,NOb,N1a,andN1b.NOameansatleastonelymphnodeisfreeofmalig
nant cells, both cytologically and histologically. NOb means no regional lymph nodemetastasis
is detected either radiologically or clinically. N1a indicates metastasis to lymphnodes at levels
VI or VII (pretracheal, paratracheal, prelaryngeal, and superior mediastinal),either unilaterally
or bilaterally. N1b indicates metastasis to lateral cervical lymph nodes(levels I, II, I1I, 1V, or
V) or retropharyngeal nodes, either unilaterally, bilaterally, orcontralaterally [12].
Basedontumorsize,thepatientsinthisstudy'sdatasetfallintoarangebetweenminimal
Tlband maximal T3acategories. There were two patientsclassified as T1b,onewith NO and
the other with N1b. The patient in case 2, with TLbNOMO (stage 1), showed a good treatment
responseanddidnotexperiencerecurrence,whilethepatientincaseb,withT1bN1bMO(stage
1),showedanincompleteresponseandexperiencedrecurrence. Althoughtwooutofthree



patients with recurrence had regional lymph node metastasis (N1b), the lymph node
categoryalonedoesnotguaranteerecurrence,asseenincase3,wherethepatientwithT2N1bMO(stage
1)didnotexperiencerecurrence. Theminimumcategoryfound wasT 1b,suggestingthatearly
detection or screening for subclinical thyroid tumors was likely not conducted in this study.

Papillarythyroidcarcinomaisclassifiedasawell-differentiatedthyroidcarcinoma.The  8th
edition of the AJCCintroduces a newclassification specifically for patients under the age of
55. [12] [13]Thus, adolescent patients can use this classification. All T and N categories
willbeincludedinstagelifnodistantmetastasisisfound,asobservedinthedataofthisstudy. Papillary
thyroid carcinoma has an overall good prognosis, with a 5-year survival rate
approaching90%. Thepresenceofmetastasisinthelymphnodesdoesnotalterthe prognosis.
Theprognosisbecomespoorifmalignantcellshavespreadandmetastasizedtodistantsite

[11] [14] Thepatientsinthisstudyallhadnodistantmetastasis(MO0),withagoodprognosis
andhighsurvivalrate,asnomortalitywasobservedduringthel5-yeardatacollectionperiod.. The
pediatric and adolescent patients with well-differentiated thyroid cancer, including papillary
thyroid carcinoma, the risk classification is divided into the same categories:
low,moderate,andhighrisk.Accordingtothe AT Aclassificationforchildrenandadolescents,low
riskisdefinedasdiseaselimitedtothethyroidmacroscopicallywithNO/Nxstatus,orpatients
withsmallN1a.ModerateriskisassignedwhenextensiveN lastatusorminimalN21bisfound.
HighriskisidentifiedwhenthereisextensiveN1bstatus,accompaniedbyextrathyroidal
extension,withorwithoutdistantmetastasis..[15]Sapuppoetal.proposedthatsmallN1abe
definedaslowrisk,whichoccurswhenthenumberoflymphnodescontainingmetastatic cancer cells
is 5 or fewer. High risk is defined when N1b involves more than 5 lymph nodes
withmetastasisgreaterthan3cm.Moderateriskappliestocaseswherethestatusfallsbetween
lowandhighrisk. [10][16]

The data of this study, no adolescent patients experienced metastasis. This finding is
somewhatinconsistentwithotherstudies,whichhavestatedthat,comparedtopapillarythyroid
carcinoma in adults, papillary thyroid carcinoma in children tends to be more extensive, with
spread including metastasis to regional lymph nodes or distant metastasis[10] [17] This may
also be a factor contributing to the high survival rate observed in this study.

The limitation of the TNM system from the 8th edition of the AJCC is that it does not
account for histological subtypes or treatment response, and it is unable to predict recurrence.
Meanwhile, the ATA system only considers histopathological data without factoring in
treatment response. Another classification system that can be utilized is Dynamic Risk
Stratification (DRS). This system categorizes patient responses to treatment into four
categories: good, biochemically incomplete, structurally incomplete, and indeterminate
[15][10] The data was obtained from radiological results and thyroid markers (TSH,
Thyroglobulin, and anti-Thyroglobulin antibodies) (18). In this study's data, the
incompletedata refers to structural incompleteness, which may be due to the small sample
size..

Recurrence occurred in 3 patients out of a total of 7 adolescent patients with papillary
thyroidcarcinoma. TheriskofrecurrencetendstobelowinpatientswithNOstatus, but



increases in those with N1a and N1b status. Lymph node status-related recurrence risk is an
importantfactortoconsiderinthetreatmentofpatients.[10].Onelimitationofthisstudyisthe
verysmall number of cases. Additionally,thedata used issecondary data,whichmaycontain
variations in characteristics due to factors such as location-related management policies,
availabilityoffacilities,andenvironmentalfactorslikeradiationexposure.Earlydetectionand
thyroid tumor screening in children and adolescents, including the use of ultrasonography in
asymptomatic adolescent patients, are not recommended due to the risk of radiation exposure
for diagnostic and therapeutic purposes. The effects of such exposure are considered more
harmfulcomparedtowaitinguntilclinicalsymptomsappear,aspapillarythyroidcarcinomais
usuallyindolent.Therefore,diagnosisinyoungadulthoodstillprovidesagoodprognosis.[8][5]

CONCLUSIONANDSUGGESTIONS

The characteristics of papillary thyroid carcinoma in adolescents show slight differences
comparedtothoseinchildrenunder10yearsoldandadults. Inthisstudy,onlyafewadolescent

patients with papillary thyroid carcinoma experienced extensive spread, with a good survival
rate;however,recurrenceoccurredinsomecases.Furtherresearchisneededwithanadequate
samplesizetobetterunderstandtherelationshipbetweeneachvariable,includingclinicaland
histopathological characteristics such as stage, as well as treatment response, in predicting
recurrence and mortality. This will help optimize the management of papillary thyroid
carcinoma in adolescents.

DISCLAIMER(ARTIFICIALINTELLIGENCE)

TheauthorsherebystatethatnogenerativeAltoolssuchaslargelanguagemodels(ChatGPT,
COPILOT etc.)ortext-to-imagegeneratorswereutilizedinthecreationoreditingofthiswork.

DATAAVAILABILITY

Allrelevantdataareincludedinthepaperanditssupportinginformationfiles. Thisstudywill ~ assist
researchers in identifying critical areas for Clinical Characteristics and Prognosis of Papillary
Thyroid Carcinoma inAdolescent Patients.
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