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КЛИНИЧЕСКИЙ СЛУЧАЙ CASE REPORT

Клинический случай наследственной формы папиллярного рака 
щитовидной железы, ассоциированного с дефектом гена DICER1
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Представлен клинический случай изолированного папиллярного рака щитовидной железы (ПРЩЖ), ассоциированного с 
дефектом гена DICER1 у мальчика и его отца.
Отец ребенка оперирован по поводу многоузлового эутиреоидного зоба в возрасте 7 и 9 лет. В 27 лет после повторной 
операции по поводу рецидива заболевания гистологически установлен диагноз ПРЩЖ. У мальчика в возрасте 7 лет, по 
данным УЗИ щитовидной железы, заподозрен многоузловой зоб, проведена тотальная тиреоидэктомия. При гистологи-
ческом исследовании операционного материала выявлена инкапсулированная папиллярная карцинома. Ни сам ребенок, 
ни его отец не подвергались воздействию радиационного облучения или химиотерапии до момента диагностики ПРЩЖ. 
Для уточнения этиологии заболевания проведен молекулярно-генетический анализ методом секвенирования следующего 
поколения (NGS). У пробанда и его родителя в экзоне 4 гена DICER1 выявлена гетерозиготная делеция тимина в позиции 
380, что приводило к сдвигу рамки считывания с образованием преждевременного стоп-кодона (c.380delT p.L127QfsX3).
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A clinical case of hereditary papillary thyroid carcinoma associated with a germline DICER1 gene 
mutation
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Here, we report a clinical case of isolated papillary thyroid cancer associated with a germline DICER1 gene mutation in a boy and 
his father. The father underwent surgery for a euthyroid multinodular goiter at the age of 7 and 9 years. On examination at the age 
of 27 years, he was diagnosed with papillary thyroid cancer. At the age of 7 years, the boy was suspected of having a multinodular 
goiter (based on thyroid ultrasonography findings); he underwent total thyroidectomy. A histological examination of the surgical 
material revealed encapsulated papillary carcinoma. Neither boy nor his father had been exposed to radiation or chemotherapy 
before the diagnosis of papillary thyroid cancer. To clarify the etiology of disease, a molecular genetic testing was performed us-
ing next-generation sequencing (NGS). The proband and his parent had a heterozygous thymine deletion in the exon 4 at position 
380, which led to a shift in the reading frame with the formation of a premature stop codon (c.380delT p.L127QfsX3).

Keywords: case report, thyroid cancer, papillary, DICER1 protein, human.

Copyright © 2017 by the MediaSphere 
Licensee: CC BY-NC-ND

doi: 10.14341/probl2017635320-324
Проблемы эндокринологии 2017;63(5):320-324
Problems of Endocrinology 2017;63(5):320-324

Malignant neoplasms are among the most common 
causes of childhood mortality all over the world. High-
differentiated carcinomas, such as papillary and follicular 
cancer, account for more than 90% of cases of thyroid 
malignancy [1]. According to the literature, the recur-
rence rate of thyroid cancer in children after primary sur-
gical treatment depends on the morphological structure 
of the tumor and varies in a wide range from 7 to 47% 
[2—4]. The study of the molecular mechanisms underly-
ing the development of these tumors is extremely impor-
tant, since it will not only improve the diagnosis and 
prognosis of the disease, but also will form the basis for 
the development of new targeted chemotherapeutic 
agents in the future.

This article reports a rare case of the familial form of 
papillary thyroid cancer (PTC). Molecular genetic stud-
ies using the next generation sequencing (NGS) have es-
tablished the relationship between the PTC in that family 
and DICER1 gene defect.

Case report
The patient A. was first admitted to the genetic endo-

crinopathy unit of the Endocrinology Research Center of 
the Ministry of Health of the Russian Federation at the 
age of 8 years with a diagnosis of papillary thyroid carci-
noma, pT1bNxMx stage, after thyroidectomy and radio-
iodine ablation. The patient was hospitalized due to in-
creasing blood level of thyroglobulin (TG), signs of sub-
mandibular and cervical lymphadenopathy, suspected 
preservation of residual glandular tissue at the thyroid 
bed.

According to the history, the child was born of the 2nd 
pregnancy at the age of 21; there was threatening miscar-
riage at 24 weeks. The child was born prematurely, weigh-
ing 760 g and having length of 48 cm. Apgar score was 7/7 
points. The early development was normal. Mother has 
no family history of oncological and endocrinological 
diseases. The child’s father was operated on for multi-
nodular euthyroid goiter at the age of 7 and 9 years. PTC 
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was histologically diagnosed at the age of 27 years, after 
the third surgery for disease recurrence. Ultrasound 
changes in thyroid structure were detected in patient’s 
younger brother at the age of 4 years and he is followed by 
endocrinologist.

History of the disease: the tumor on the left side of 
the neck was detected by palpation at the age of 7 years. 
Multinodular goiter was suspected based on ultrasound 
findings (2 masses in the left lobe sized 10 mm to 16 mm 
and a single nodular mass in the right lobe sized 4 mm in 
diameter), the total volume of the gland was 4.7 cm3, TI-
RADS II. Multiple enlarged lymph nodes in the right 
and left submandibular areas. Fine-needle aspiration bi-
opsy of the mass in the left thyroid lobe was carried out, 
cytological description corresponded to colloid goiter 
pattern (Bethesda II). Taking into account the rapid 
growth of nodes, suspected thyroid capsule invasion by 
one tumor node, as well as burdened family history, total 
thyroidectomy was carried out at the age of 7 years. His-
tological examination of resected tissue found encapsu-
lated papillary carcinoma with pronounced focal chang-
es, signs of focal invasive growth into the capsule and 
slightly beyond. Radioiodine ablation was carried out 3 
months after surgery, whole-body scintigraphy showed 
accumulation of the radiopharmaceutical in the projec-
tion of the thyroid bed (residual thyroid tissue?), no oth-
er foci of abnormal accumulation of radioactive iodine 
were detected. Preoperative TG level was not assessed. 
TG level 7—8 months after surgery was up to 0.2 ng/ml 
with underlying suppression. Stimulated TG level (4 
weeks after withdrawal of L-thyroxin with TTG > 100 
mIU/l was 9.0 ng/ml, antibodies to TG <3 IU/ml).

Neither the child nor his father were exposed to ra-
diation or chemotherapy before PTC was diagnosed. 
There was no evidence of other tumors in the family his-
tory.

The patient was examined at the pediatric depart-
ment of the Endocrinology Research Center, growth and 
somatic development are within the age norm, subcuta-
neous fat is moderately developed (height SDS = 0,71; 
BMI SDS = –0.29). Patient’s condition is relatively sat-
isfactory. Postoperative scar is located on the anterior 
surface of the neck in its lower third. No tumors were 
detected in projection of the thyroid gland during palpa-
tion. There are multiple palpable submandibular, anteri-
or and posterior cervical lymph nodes sized up to 1.5—2 
cm, palpation is painless. No abnormalities of other or-
gans and systems were detected.

The results of physical, laboratory, and instrumental 
studies

Ultrasound examination of the neck was carried out 
at the department; thyroid gland and space-occupying 
masses have not been detected. Multiple lymph nodes 
sized 0.5 cm to 1.8×0.8×0.4 cm and characterised by low 
echogenicity and homogeneous structure were observed 
on both sides of the neck along the vessels. CT of the 

chest showed no focal or infiltrative changes in the lungs. 
According to the results of scintigraphy with 99mTc-
pertechnetate, there were no sites of pathological hyper-
fixation of radiopharmaceutical in projection of thyroid 
bed. No pathological inclusion of radiopharmaceutical 
in the lungs and skeleton were found. No signs of func-
tioning residual thyroid tissue was detected.

Molecular genetic studies
Molecular genetic analysis using next-generation se-

quencing (NGS) was carried out to clarify the etiology of 
the disease. The panel of primers Ion Ampliseq Custom 
DNA Panel («LifeTechnologies», USA) developed at the 
department of hereditary endocrinopathies of Endocri-
nology Research Center was used, covering the coding 
regions of the following genes: SDHB, SDHC, CDKN2C, 
MEN1, AIP, SDHD, SDKN1B, DICER1, PRKAR1A, 
PRKCA, GNAS, POU1F1, PTTG2, SDHA, CDKN2A. Se-
quencing was carried out on PGM semiconductor se-
quencer (IonTorrent, «LifeTechnologies», USA). Bioin-
formatic processing of sequencing results was carried out 
using a TorrentSuite 4.2.1 software module (IonTorrent, 
«LifeTechnologies», USA) and Annovar software pack-
age (version 2014Nov12) (http:/www.openbioinformat-
ics.org/annovar/) [K. Wang, M. Li, H. Hakonarson  
ANNOVAR: Functional annotation of genetic variants 
from next-generation sequencing data. Nucleic Acids 
Research, 38: e164, 2010]. NGS data were confirmed by 
Sanger sequencing. NM_177438.2 transcript was used as 
a reference sequence of the coding region of the DICER1 
gene (http://www.ncbi.nlm.nih.gov/sites/entrez).

Heterozygous deletion of thymine at position 380 in 
exon 4, leading to a shift in reading frame to form a pre-
mature stop codon (c.380delTp.L127QfsX3), was detect-
ed in the proband. The same mutation was detected in 
the patient’s father.

Discussion
DICER1 gene is located on the long arm of chromo-

some 14 (14q32.13) and consists of 36 exons. In recent 
years, increasingly more attention is being paid to this 
gene and DICER protein encoded by the gene due to the 
study of microRNA (miRNA), a class of small non-cod-
ing RNA molecules of about 22 nucleotides in length, 
which were discovered by V.Ambros in 1993 [5]. MicroR-
NAs are negative regulators of gene expression at the 
post-transcriptional level and are actively involved in 
many biological processes, including cell proliferation 
and apoptosis. [6,7]. In the RISC (RNA-induced silenc-
ing complex) complex with Argonaute (Ago) protein they 
interact with the non-coding portion of the 3’-end of 
mRNA, which prevents its translation or results in com-
plete degradation of the molecule [8, 9]. One of the stag-
es of miRNA biosynthesis includes cutting of pre-miR-
NA) molecules and involves DICER ribonuclease, which 
is subsequently included in formation of RISC complex 
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for its binding to mRNA [10]. DICER contains two 
RNase III domains and one PAZ domain. The distance 
between these portions in the molecule is determined by 
the length and angle of pre-miRNA connecting loop. 
DICER binds to pre-miRNA molecule and removes 
fragments of the molecule, which results in formation of 
miRNA and small interfering RNA (siRNA), gene ex-
pression regulators at the post-transcriptional level.

Several authors noted the role of microRNA biosyn-
thesis disorders in the occurrence and progression nature 
of some types of tumors, including various morphologi-
cal variants of thyroid cancer [11]. World literature pro-
vides no reliable data on the effect of inactivating muta-
tions in DICER1 gene on the development of malignant 
thyroid tumors. Several authors suggested that history of 
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the development of differentiated thyroid cancer in these 
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Two germinal heterozygous mutations in exons 8 and 
25 of DICER1 gene associated with PTC [15, 16] have 
been described so far. Family case of papillary thyroid 
cancer has been described in a female and her two daugh-
ters aged 12 and 14 years [15]. The female was first oper-
ated on for nodular goiter at the age of 13 years, and then 
for follicular thyroid cancer at the age of 18 years. She 
also underwent a sinistrous oophorectomy for the Serto-
li—Leydig cell tumor at the age of 7 years and dextral 
partial resection of the ovary at the age of 18 years. One of 
her daughters was diagnosed with androblastoma of the 
left ovary and cystic nephroma of the right kidney a 
month after thyroidectomy. Heterozygous missense mu-
tation c.5441C>T; p.S1814L in exon 25 was detected in 
the mother and five of her children. Another two of her 
younger children were operated on for nodular goiter at 
the time of writing this case report.

There is also case report describing manifestation of 
papillary thyroid cancer in a 29-years-old female [16]. A 
year earlier, the patient was examined for the low-differ-
entiated Sertoli-Leydig cell blastoma of the right ovarian. 
Nonsense mutation c.947G> A; pW376X in exon 8 of 
DICER1 gene was detected. Thyroid nodule has been de-
scribed as undetermined follicular lesion (AUS/FLUS 
according to Bethesda classification) based on aspiration 
biopsy findings. Taking into account the results of mo-
lecular genetic studies, the risk of malignancy of the nod-
ule was considered as high and therefore total thyroidec-
tomy was carried out. Follicular papillary thyroid cancer 

without extracapsular invasion and involvement of lymph 
nodes was diagnosed based on histological study of post-
operative material. Family history of the patient is un-
known.

There are numerous case reports in the world litera-
ture describing concomitant ovarian androblastoma and 
multinodular goiter or PTC, and for this reason the role 
of genetic disorders in the development of this syndrome 
was suspected. Currently, DICER-syndrome includes 
pleuropulmonary blastoma, ovarian tumors (including 
Sertoli-Leydig cell tumors), cystic kidney tumors, as well 
as multinodular goiter [17, 18]. The literature reports fa-
milial variants of PTC in patients, who have not previ-
ously been subjected to radiation, which does not exclude 
the development of this morphological type of thyroid 
carcinoma as a component of DICER1-syndrome.

C.380delT p.L127QfsX3 mutation in DICER1 gene 
was described for the first time, and it is not associated 
with disorders of other organ in this family. The carriers 
of this mutation should be followed for timely detection 
of other tumors occurring as a part of DICER-syndrome

Conclusion
This clinical case proves the causal relationship be-

tween the nodular thyroid pathology, including malig-
nancy, and germinal mutation in DICER1 gene. The case 
like this was described in Russian literature for the first 
time. Further studies are required to evaluate the inci-
dence, penetrance, and prognostic impact of carriage of 
mutant DICER1 gene in familial variants of non-medul-
lary thyroid cancer. The present case emphasizes the im-
portance of considering family history as the only way to 
identify genetic variants of nodular thyroid pathology.

ADDITIONAL INFORMATION
Funding source. Preparation of material for this article was sup-

ported by the Endocrinology Research Center of the Ministry of Health 
of the Russian Federation and “Alfa Endo” assistance programs for 
children with endocrine pathology with the financial support from the 
Alfa Group.

Patient consent. Patients voluntarily signed an informed consent 
for publication of personal health information in anonymized form in 
this journal.

Conflict of interest. The authors declare no explicit or potential 
conflicts of interest associated with publication of this article.

1.	 Ries LAG, Young Jr JL, Keel GE, et al. Cancer survival among 
adults: US SEER program, 1988—2001. Patient and tumor charac-
teristics SEER Survival Monograph Publication. 2007;07-6215.

2.	 Осипов С.В. Клиническое течение и отдаленные результа-
ты хирургического лечения рака щитовидной железы у детей 
и подростков: Дис. … канд. мед. наук. — Челябинск; 2005. 
[Osipov SV. Clinical course and long-term results of surgical treat-

ment of thyroid cancer in children and adolescents.  [dissertation] 
Chelyabinsk; 2005. (In Russ.)].

3.	 Гостимский А.В. Хирургическое лечение детей и подростков с 
патогенетически разным раком щитовидной железы: Дис. … 
д-ра мед. наук. — СПб; 2009. [Gostimskiy AV. Surgical treatment 
of children and adolescents with pathogenetically different thyroid 
cancer. [dissertation]ю Saint Petersburg; 2009. (In Russ.)].



323

4.	 Palmer BA, Zarroug AE, Poley RN, et al. Papillary thyroid carci-
noma in children: risk factors and complications of disease recur-
rence. J Pediatr Surg. 2005;40(8):1284-1288. 

	 doi: 10.1016/j.jpedsurg.2005.05.012
5.	 Lee RC, Feinbaum RL, Ambros V. The C elegans heterochronic 

gene lin-4 encodes small RNAs with antisense complementarity to 
lin-14. Cell. 1993;75(5):843-854. 

	 doi: 10.1016/0092-8674(93)90529-Y
6.	 Rio Frio T, Bahubeshi A, Kanellopoulou C, et al. DICER1 

mutations in familial multinodular goiter with and without ovarian 
Sertoli—Leydig cell tumors. JAMA. 2011;305(1):68-77. 

	 doi: 10.1001/jama.2010.1910
7.	 Slade I, Bacchelli C, Davies H, et al. DICER1 syndrome: 

clarifying the diagnosis, clinical features and management 
implications of a pleiotropic tumour predisposition syndrome. J 
Med Genet. 2011;48(4):273-278. doi: 10.1136/jmg.2010.083790

8.	 Saj A, Lai EC. Control of microRNA biogenesis and transcription 
by cell signaling pathways. Curr Opin Genet Dev. 2011;21(4):504-
510. doi: 10.1016/j.gde.2011.04.010

9.	 Chen K, Rajewsky N. The evolution of gene regulation 
by transcription factors and microRNAs. Nat Rev Genet. 
2007;8(2):93-103. doi: 10.1038/nrg1990

10.	 Koscianska E, Starega-Roslan J, Krzyzosiak WJ. The role of Dicer 
protein partners in the processing of microRNA precursors. PLoS 
One. 2011;6(12):e28548. doi: 10.1371/journal.pone.0028548

11.	 Gao Y, Wang C, Shan Z, et al. miRNA expression in a human 
papillary thyroid carcinoma cell line varies with invasiveness. 
Endocr J. 2010;57(1):81-86. doi: 10.1507/endocrj.K09E-220

12.	 Rome A, Gentet JC, Coze C, Andre N. Pediatric thyroid cancer 
arising as a fourth cancer in a child with pleuropulmonary 
blastoma. Pediatr Blood Cancer. 2008;50(5):1081. 

	 doi: 10.1002/pbc.21431
13.	 Oue T, Inoue M, Kubota A, et al. Pediatric thyroid cancer arising 

after treatment for pleuropulmonary blastoma. Pediatr Blood 
Cancer. 2008;50(4):901-902. doi: 10.1002/pbc.21265

14.	 de Kock L, Sabbaghian N, Soglio DB, et al. Exploring the 
association Between DICER1 mutations and differentiated thyroid 
carcinoma. J Clin Endocrinol Metab. 2014;99(6):E1072-E1077. 

	 doi: 10.1210/jc.2013-4206
15.	 Poiana C, Virtej I, Carsote M, et al. Virilising Sertoli—Leydig cell 

tumour associated with thyroid papillary carcinoma: case report 
and general considerations. Gynecol Endocrinol. 2010;26(8):617-
622. doi: 10.3109/09513591003686361

16.	 Rutter MM, Jha P, Schultz KA, et al. DICER1 mutations and 
differentiated thyroid carcinoma: evidence of a direct association. 
J Clin Endocrinol Metab. 2016;101(1):1-5. 

	 doi: 10.1210/jc.2015-2169
17.	 Slade I, Bacchelli C, Davies H, et al. DICER1 syndrome: 

clarifying the diagnosis, clinical features and management 
implications of a pleiotropic tumour predisposition syndrome. J 
Med Genet. 2011;48(4):273-278. doi: 10.1136/jmg.2010.083790

18.	 Doros L, Schultz KA, Stewart DR, et al. DICER1-Related 
Disorders. 2014 Apr 24. In: Pagon RA, Adam MP, Ardinger 
HH, et al., editors. Gene Reviews® [Internet]. Seattle (WA): 
University of Washington, Seattle; 1993—2017.  Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK196157/

CASE REPORTDOI: http://dx.doi.org/10.14341/probl2017635320-324 

PROBLEMS of ENDOCRINOLOGY 2017;63(5):320-324

ИНФОРМАЦИЯ ОБ АВТОРАХ
Бабинская Светлана Алексеевна  [Svetlana A. Babinskaya, MD]; адрес: Россия, 117036, Москва, ул. Дм. Ульянова, д. 11 [address: 11 
Dm Ulyanova street, 117036 Moscow, Russia]; ORCID: http://orcid.org/0000-0001-9985-9832; eLibrary SPIN: 6076-6158; 
e-mail: sanae@inbox.ru
Калинченко Наталья Юрьевна, к.м.н. [Natalia Yu. Kalinchenko, MD, PhD]; ORCID: http://orcid.org/0000-0002-2000-7694; 
eLibrary SPIN: 6727-9653; e-mail: kalinnat@rambler.ru
Ильин Алексей Амурович, д.м.н. [Alexey A. Ilyin, MD, PhD]; ORCID: http://orcid.org/0000-0002-6581-633X; 
eLibrary SPIN: 2493-6490; e-mail: ilyin@mrrc.obninsk.ru
Северская Наталья Викторовна, к.м.н. [Natalia V. Severskaya, MD, PhD]; ORCID: http://orcid.org/0000-0002-9426-8459; 
eLibrary SPIN: 3999-8816; e-mail: invitro@mrrc.obninsk.ru
Чеботарева Ирина Викторовна [Irina V. Chebotareva, MD]; ORCID: http://orcid.org/0000-0002-2622-5641; 
eLibrary SPIN: 6792-2350;  e-mail: invitro@mrrc.obninsk.ru
Нижегородова Ксения Сергеевна [Kseniya S. Nizhegorodova, MD]; ORCID: http://orcid.org/0000-0003-2478-8712; 
eLibrary SPIN: 2913-6514; e-mail: ksnizhegorodova@gmail.com
Румянцев Павел Олегович, д.м.н. [Pavel О. Rumyantsev, MD, PhD]; ORCID: http://orcid.org/0000-0002-7721-634X; 
eLibrary SPIN: 7085-7976; e-mail: pavelrum@gmail.com
Тюльпаков Анатолий Николаевич, д.м.н., профессор [Anatoly N. Tiulpakov, MD, PhD, Professor]; 
ORCID: http://orcid.org/0000-0001-8500-4841; eLibrary SPIN: 8396-1798; e-mail: genes@endocrincentr.ru

ИНФОРМАЦИЯ
Рукопись получена: 19.04.2017. Одобрена к публикации: 23.05.2017.

КАК ЦИТИРОВАТЬ:
Бабинская С.А., Калинченко Н.Ю., Ильин А.А., Северская Н.В., Чеботарева И.В., Нижегородова К.С., Румянцев П.О., Тюльпа-
ков А.Н. Клинический случай наследственной формы папиллярного рака щитовидной железы, ассоциированного с дефектом гена 
DICER1 // Проблемы эндокринологии. — 2017. — Т. 63. — №5. — С. 320—324. doi: 10.14341/probl2017635320-324

TO CITE THIS ARTICLE:
Babinskaya SA, Kalinchenko NY, Ilyin AA, Severskaya NV, Chebotareva IV, Nizhegorodova KS, Rumyantsev PO, Tiulpakov AN. A clinical case 
of hereditary papillary thyroid carcinoma associated with a germline DICER1 gene mutation.  Problems of Endocrinology. 2017;63(5):320-324.  
doi: 10.14341/probl2017635320-324


