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Prevalence of malignancy in thyroid nodulesin children and adolescents.
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Abstract

This study aims to look at the prevalence of thyroid malignancy in previously healthy children and
adolescents presented with multinodular goiter (MNG) and or solitary nodules for which they un-
derwent thyroid surgery. Twenty one children and adolescents (13 males and 8 females) underwent
partial or total thyroidectomy over a 10-year period. Papillary thyroid carcinoma was found in 4
(19%) patients. Three of them had metastasis to the cervical lymph nodes. Five year survival for all
diagnosed cases having malignancy was 100%. Multinodular goiter as well as solitary nodules in
children and adolescents may have a higher incidence of malignancy and should always be taken se-
rioudly. In absence of known environmental hazards and previously healthy individuals, a prevalence
of malignancy (19%) in 21 casesis considered alar ming.
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I ntroduction

Multinodular goiter (MNG) usually progresses fram
diffuse enlargement of the thyroid gland in childrend
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meters above the sea level) to the Red Sea, andelie
kilometers from the northern border of the neiglopr
Yemen. Primary health care services delivery ineAss
region is provided through a widespread networlR 28

neonates with advancing age [1]. Children presgntinprimary health care centers (PHCC). Each PHCC has

with asymptomatic solitary or multiple nodules ntzgyr-
bor thyroid carcinoma. Clinical findings that inase the
likelihood are male gender, history of externaliatidn to
the head and neck or exposure to nuclear fallastpry
of rapid growth, a firm or fixed thyroid mass, heamness

or dysphagia, and presence of cervical lymphadehgpa

[2].

Although thyroid cancer is a rare disease, in timéted
States it has an incidence of approximately 1.750@D

3].

There have been no studies among children to reberd

magnitude and pattern of this disease in this qddr
area of Saudi Arabia. In a study done by Abu Eshg
in 1995 on adults operated for multinodular goiter
Southwest area of Saudi Arabia, the prevalenckyobid
In spite of lack of published data on this problgmnthe

region, we observed an increase in the numberibf c

dren being referred for evaluation of thyroid nadulThis
could be a real increase in the disease of thygtaidd or
due to improvement in the detection of thyroid desi by
the primary health care physicians.

Material and Methods

Aseer region is located in the southwest of Saudbia
with a population of 12,00,000. This region extefrdsn
the high mountains of Sarawat (with an altitude3&00
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well-defined catchments’ area and population. Séapn
care services in the region are provided througbaterork
of 15 hospitals scattered all over the region.

A retrospective cohort of all children and adoledsavho
underwent thyroidectomy (lobectomy, subtotal thetem-
tomy and total thyroidectomy), at Aseer central pitzd
(ACH) and Abha Private Hospital (APH) for the pekio
July 2002 - May 2012 were included in the study.

The data collected from their charts include agehef
patient at the time of diagnosis, area of resideagpo-
sure to radiation, family history of thyroid diseasize of
the gland by clinical examination, presence of icatv
lymph nodes, thyroid function tests, presence gfaild
antibodies. The size of the gland on ultrasound) W&s
recorded and the presences of cystic changesficaticin
or thyroid nodules were noted. Follow up was reedrd
and the change in the gland size in response toxhy
therapy if given was taken into account by theicdh
examination and by measurement on US. The reagon fo
surgical intervention was also extracted from tharts as
well as the surgical procedure performed. Intraraidee
and postoperative complications were also recorded.

Frequencies, arithmetic mean, standard deviationds a
medians were used to present data. Non-paramegis t
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of significance (Mann-Whitney and Fisher's ExacsfBg tion of symptoms ranged from 3 to 60 months with a

were used at 5% level of significance. mean of 23.63 (19.41) and a median of 18.0 monile
most common presenting complaint was neck mass no-
Results ticed by the parents or by the doctor. None of éhes-

tients had pressure symptoms such as difficultiesnial-
The present study included a total of 21 patied ( 'owing or voice changes. None of those patients raad
males and 8 females) who had surgical treatmeringlur diation exposure to the head or neck area. Onlypane

clinical data in first presentation. Their age ragrom Showed cysts by ultrasonography and 19 cases had no

10 to17 years with a mean of 12.75 (2.12) and aianed ules. Only 3 cases had an abnormal thyroid fundgsis
of 12.5 years. No statistical significant age difece was ©n presentation.
found between males and females ( P=0.189). Tha- dur

Table 1. Data on First Presentation — Demographic, Cliniddltrasonography, and Thyroid Function Tests

No. Age Sex  Symptoms Family Ultrasonogr aphy T4(ug/dL)/ TSH(mMIU/L)
Duration History Size (cm) Cystg/Nodules
(Years) Rt /Lt

1 11 M 3M No 5x4 / 6x4  Nodules Normal
2 17 F 5Y No 4x4 | 5x4  Nodules Normal
3 12 M 1Y Yes 2x2 /1 3x3  Cysts Normal
4 10 M 6M No 3x3/2x2  Nodules Normal
5 13 F 3Y No 5x6/4x3  None 15.7/21.1
6 12 F 2Y No 2x3/3x4  Not done 19.9/10.4
7 13 F 3Y No 3x3/2x2  Cysts 11.2/61.4
8 14 M 1y No 5x5/3x4  Nodules Normal
9 10 M 5M No 3x3/3x5 Nodules Normal
10 13 M 4M No 4x3/4x4  Nodules Normal
11 15 F 3M No 4x4/2x3 Nodules Normal
12 17 F ™ No 3x3/2x2 Nodules Normal
13 12 M 1y No 4x4/2x3  Nodules Normal
14 10 M 1y No 2x3/3x4  Nodules Normal
15 11 F 3M No 2X2/3X3  Nodules Normal
16 13 M 6M No 3x3/3x5  Nodules Normal
17 15 F 3M No 2X3/4X4  Nodules Normal
18 10 M 8M No 5x4 /3x3  Nodules Normal
19 11 M oM No 4X4/3X3  Nodules Normal
20 12 M 2Y No 2X2/4X3  Nodules Normal
21 13 M 1Y No 5X2/3X3  Nodules Normal

34 Curr Pediatr Res 2014 Volume 18 Issue 1



Prevalence of malignancy in thyroid nodules indtgh and adolescents.

Table 2. Surgical intervention, results and follow-up data

Surgical Intervention Pathology Complica- Referral For
No. Reason Type of Lymph Nodes tions lodine Therapy
Thyroidectomy M etastasis
1 Abnormal FNAC Total Positive Papillary Carcinoma Transient
Hypocalcemia Yes

2 Rapid Enlargement Total Negative Micro-carcindviaaiant of Permanent

Papillary Carcinoma Hypocalcemia Yes
3 Cosmetic Lt. lobe + Isthmus Positive Moderateiffedentiated None Yes

Papillary Carcinoma
4 Firm to hard Total Positive Papillary Carcinoma Transient Yes

Consistency Hypocalcemia
5 Cystic and Total Negative Hashimotos Thyroiditis None No
Nodular Changes

6 Large size Subtotal Negative MNG None No
7 Cystic Changes Subtotal Negative Hashimotos Ttii® None No
8 Large size Subtotal Negative MNG None No
9 Nodule enlargement Rt. Lobectomy Negative MNG né&lo No
10 Nodule enlargement Lt. Lobectomy Negative MNG ndlo No
11 Rapid Enlargement Rt. Lobectomy Negative MNG &lon No
12 Nodule enlargement Rt. Lobectomy Negative Sylinodule None No
13 Nodule enlargement Rt. Lobectomy Negative Syliodule None No
14 Nodule enlargement Lt. Lobectomy Negative Solitdodule None No
15 Large size Lt. Lobectomy Negative Solitary Nedul None No
16 Nodule enlargement Lt. Lobectomy Negative Solitdodule None No
17 Nodule enlargement Rt. Lobectomy Negative Sylinodule None No
18 Nodule enlargement Rt. Lobectomy Negative MNG né&o No
19 Nodule enlargement Lt. Lobectomy Negative Solitdodule None No
20 Large size Rt. Lobectomy Negative Solitary Nedul None No
21 Nodule enlargement Lt. Lobectomy Negative Solitdodule None No

The indications for surgical intervention were wahie
and included some clinical findings, cosmetic reaso
abnormal findings on ultrasonography, and abnoihisl
tology on fine needle aspiration. Thyroid lobectomgs
done in 15 cases, subtotal thyroidectomy in 3 ¢aséd
thyroidectomy in 3 cases. After follow up of 5 yeame

thyroid cancer is uncommon. In a study conductethén
southwestern United States, thyroid nodules weesgut
in 1.8% of school children between the ages ofrid 18
years [7]. The incidence of thyroid carcinoma irldrien
is reported to be approximately 1.75 per 100,0Q0AL
though several studies suggest that most of thmithy
nodules in children are benign, it was found thaadults

patient developed MNG in his other lobe and subsethe tendency of the nodules to harbor malignanegiyg-

guently went for the other side lobectomy. Fouresad 9
%) had papillary carcinoma and two cases had Hashim
tos thyroiditis (9%) and the rest were diagnosesdimple
non-toxic multinodular goiter. Three patients hadipve
papillary carcinoma metastasis to the local lymples.
Permanent hypocalcemia were present only in twdl-pap
lary carcinoma patients. All cases that had thyragil-
lary cancer metastasis went for iodine ablatiorrae
and no recurrent laryngeal nerve injury was notedriy
of the operated patients.

Discussion
Thyroid cancer is rare below the age of 15 yedrsHap-

illary and follicular thyroid cancer in childhoodhé ado-
lescence is more advanced upon presentation than

ing from 2% up to 40% [8,9,10].

In UK a significant increase in the incidence ofrtid
cancer after the Chernobyl accident was noticecks&h
temporal and spatial changes in incidence are si@mgi
with a casual association with the Chernobyl actide
although a greater effect in the younger rathen ttinee
older age group would have been anticipated. Howeve
factors including improvements in ascertainment ead
lier detection of tumors may also have contributedhe
increasing incidence [11].

In the present study, our patients did not repoytexpo-
sure to radiation of the head and neck, did ndesyire-
vious malignancies or being in an area with knowmi-e
fi@anment risk factors.

adults, as evident from a higher frequency of extra

thyroidal spread. The recurrence rate is also higkev-
ertheless, the prognosis for survival in childrex ado-
lescents is better than in adults; the reason resmain-
clear [5,6] An approximately 30-fold increase in the in-
cidence of thyroid cancer has been observed irdreimil
exposed to the fallout of the Chernobyl accidespee
cially in the age groupf less than one year at the time of
the disease [6]. In the absence of known precipgaisk
factors such as Hodgkin lymphoma or other tumonhef
head and neck treated with irradiation or nucladpit,
Curr Pediatr Res 2014 Volume 18 Issue 1

In a study done by Lyshchik et al, Power DoppleSYU
was a useful diagnostic tool to predict thyroid aamin
children with thyroid nodules. In their study, adotes
with diameter of 15 mm and smaller, the most rédiab
diagnostic criteria for malignancy were an irreguait-
line (sensitivity, 69.6%; specificity, 86.4%'< .001), sub
capsular location (sensitivity 65.2%; specificity.8%;
P< .001), and increased intranodular vasculariza(seam-
sitivity 69.6%; specificity 87.9%pP< .01). For nodules
larger than 15 mm in diameter, the accuracy of g-d
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nosis was much lower than that for smaller nodulés
only reliable criterion for this group was hypoegkaic-
ity (sensitivity 60.0 %; specificity 84.09%9< .01) [12].

In our study, there were no significant differenoesthe
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metastasis to the regional lymph nodes at the difrsir-
gery and this similar to the world literature.

Guidelines taskforce released detailed managensent r
ommendations for differentiated thyroid cancer, chhi

US findings between those having single nodule angrimarily addressed the approach for treating agak

those with multiple nodules. US were not helpfubire-
dicting cancer in our cases. Prediction of maligiyaim
thyroid lesions remains directly related to the ezignce
of the radiologists and the sensitivity of the maehused.

In the previous study done by Al-Fifi et al, theeusf %™
Tc pertechnetate thyroid scans was of only modgt u
It did not detect lesions, which are not clinicgtigipable
or seen by ultrasound. The functional informatidoou
the nodules, in itself, did not seem to alter theision for
surgery or conservative management. EspeciallytHer
cold lesions, there were other features; unilatpedhol-
ogy, presumed solitary in nature, size or consgstehat
apparently directed the way of management. All deld
sions were biopsied or excised and one was detedtn
be papillary carcinoma. There were no cases ofgmali
nancy in the warm or hot lesions. The existingditere is
insufficient to provide strong evidence of maligogmisk
depending on the uptake, unlike the case for sglitex
sions in adults [13,14]. In our series we did remlfthat
9MT¢ pertechnetatthyroid scans would add significantly
to the evaluation or therapy.

Thyroid function (TSH and Free T4) seems to be also
limited value in the prediction of thyroid maligran
This was evident in our study, as all the fourgyas with
thyroid cancer had a normal function at the timeliafy-
nosis while three of those were benign pathology d&la
tered thyroid functions.

Fine needle aspiration (FNAC) especially if donedvy
expert is a helpful tool for the diagnosis of diéfet thy-
roid pathologies. It is not commonly used in cleldrat
our center. Only one patient had FNAC and turnedmu
be suspicious for malignancy. From the histopatiplo
point of view, approximately 90% of thyroid cancéns
children are papillary carcinoma or the folliculariant
of papillary carcinoma, 10 percent are follicularano-
mas, and 1- 2 % are medullary carcinomas [1]. dfest
thological specimens of all the four patients wporged
here revealed papillary thyroid carcinoma.

Children with thyroid carcinoma tend to have adweshc
disease at presentation as compared to adults.idss
illustrated in a review of 540 children from ninarde
centers that found 71 to 90 percent of the childrad
spread to regional lymph nodes, 20 to 60 percettexa
tra capsular extension with invasion of the traclaea 30
percent had involvement of the recurrent laryngesale
[8,9,14,15]. Distant metastases commonly occuth&

lungs (10 - 28 %), followed by the bones and brain

[15,16]. Three of our patients with thyroid canckad
36

tients. Children with differentiated thyroid canqaesent
with more advanced disease and yet have a more-favo
able outcome than adults. Thus optimal treatment fo
younger patients with differentiated thyroid canoceay
differ from that for adults. All available data erding
differentiated thyroid cancer treatment in childrare
retrospective. In the past year, several large sasies
have been published that strengthen the argumetutéd
thyroidectomy at the time of diagnosis, followed dny-
ministration of radioactive iodine for remnant dtda.
There have also been recent advances in undensgandi
the genetic abnormalities associated with pediand
adolescent’s thyroid cancer. The optimal treatnodalif-
ferentiated thyroid cancer in pediatric patientattwes

to be debated. Recent publications from institiion
around the world provide useful data regarding enirr
approaches to this unusual disease. Further codtibe
studies are needed to further refine the surgigptaach,
particularly the extent of lymph-node dissecticagioac-
tive iodine dosing, and the role of genetic analysidi-
agnosis and clinical approach [16].

Conclusion

In conclusion, carcinoma of the thyroid should alsvle
considered in children presenting with thyroid nledu
Surgical treatment remains the best method of piyera
with excellent outcome. Close postoperative follguwfor
those treated with thyroid lobectomy and subtdigtdi-
dectomy is recommended. Radioactive iodine theiapy
reserved for cases having papillary carcinoma rtetiss
Prognosis is generally good.
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