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A rare and particular form of goiter to recognize
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Abstract: Dyshormonogenetic goiter is a rare cause of congenital hypothyroidism occurring due to
a lack of enzymes necessary for the synthesis of thyroid hormones. It is morphologically characterized
by architectural and cellular pleomorphism that may mimic thyroid malignancy and cause difficulties in
differential diagnosis.

We report a new case occurring in a 37-year-old male with history of hypothyroidism since the age of
6 years treated by L-thyroxin. He developed a progressively slow growing multinodular goiter and consulted
for recent dyspnea. Computed tomography scan showed a multinodular plunging goiter with compression of
the trachea and vessels in the left side. A total thyroidectomy was performed.
Gross examination revealed an enlarged and multinodular thyroid gland, presenting hemorrhagic changes in
the larger nodules. Histologically, the features were consistent with dyshormonogenetic goiter.
The literature on the histopathology of dyshormonogenetic goiter is reviewed and clues to avoid

inappropriate overdiagnosis of malignancy are given.
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Introduction contact with the aortic arch with displacement of the trachea

d Is in the left side.
Dyshormonogenetic goiter (DG) is a rare entity that affects and vessels In the felt side

1 in 30,000 to 50,000 live births, and it is the second most
common cause (10% to 15%) of permanent congenital

A total thyroidectomy was performed. Gross examination
revealed an enlarged and multinodular thyroid gland,
hypothyroidism (1). It is a genetically determined thyroid prf—‘:sentmg h.emorr.haglc changes in the l:flrger no.dules
hyperplasia due to an enzyme defect in thyroid-hormone (Figure I). Histologically, the process was diffuse, without
synthesis. It is morphologically characterized by architectural
and cellular pleomorphism that may mimic thyroid

malignancy and cause difficulties in differential diagnosis.

normal thyroid tissue. The nodules were markedly cellular
exhibiting a variety of architectural appearances with
microfollicular, trabecular and solid patterns (Figure 2). The
follicular cells typically exhibited severe cytologic atypia,
including bizarre and markedly enlarged, hyperchromatic
Case report nuclei (Figure 3). These nuclear changes were most

We report a case of a 37-year-old male patient with history of common in the inter nodular areas. There was no capsular

hypothyroidism since the age of 6 years treated by L-thyroxin
800 microgram per day. The patient’s brother had undergone
five years ago a thyroidectomy for a multinodular goiter
lasting from childhood. He presented with a voluminous
multinodular goiter with tracheal compression causing
dyspnea. Computed tomography scan showed a multinodular
plunging goiter at the right cervicothoracic space coming in
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or blood vessel invasion. These features were consistent
with dyshormonogenetic goiter.
The patient feels well one year after.

Discussion

Congenital hypothyroidism is the most common neonatal
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Figure 1 Cut surface showing nodules of varying size, fibrosis and
hemorrhage

including bizarre and markedly enlarged, hyperchromatic nuclei

metabolic disorder and results in severe neurodevelopmental
impairment and infertility if untreated. It is usually
sporadic, but up to 2% of thyroid dysgenesis is familial,
and congenital hypothyroidism caused by organification
defects is often recessively inherited. The candidate genes
associated with this genetically heterogeneous disorder
form two main groups: those causing thyroid gland
dysgenesis and those causing dyshormonogenesis (2).
Genes associated with thyroid gland dysgenesis include
the Thyroid stimulating hormone (T'SH) receptor in non-
syndromic congenital hypothyroidism, and Gsa and the
thyroid transcription factors (I'TF-1, T'TF-2, and Pax-8),
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Figure 2 Multiple hypercellular nodules with mixed solid and
follicular patterns

associated with different complex syndromes that include
congenital hypothyroidism (2,3).

Dyshormonogenetic goiter (10% to 15% of permanent
congenital hypothyroidism) is the name given to a family
of inborn errors of metabolism that lead to defects in the
synthesis of thyroid hormone (1).

Many biochemical defects can cause dyshormonogenetic
goiter. They include lack of responsiveness to TSH and
defects in iodide transport, organification, coupling,
thyroglobulin synthesis and secretion, deiodinase or thyroid
hormone transport (4-7).

The two most common causes for dyshormonogenesis
are the defective organification of iodide, and the defective
synthesis and secretion of thyroglobulin (8-11). The defect
in iodide organification is frequently the result of mutations
in the thyroid peroxydase (TPO) gene. Recently, new
genes involved in the etiology of dyshormonogenesis have
been identified: dual oxidase 2 (DUOX2) and dual oxidase
maturation factor 2 (DUOXA?2). They are the principal
elements generating the hydrogen peroxide needed for
TPO function (9,10). Iodide transport defect includes
defects in iodide trapping [NIS:Na(+)/I(-) symporter], in
the facilitated iodide efflux across the apical membrane
(PDS) 4,9).

The impaired synthesis of thyroid hormone leads to a
loss of the negative feedback to the pituitary gland, which
results in an overproduction of TSH. The overproduction
of TSH results in constant stimulation of the thyroid
follicular cells. The clinical presentation depends on the
severity of the inborn error. A severe defect will lead to
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neonatal or congenital hypothyroidism, goiter, mental
retardation, and growth abnormalities (cretinism). Milder
defects will present later in life (adolescence or young
adulthood) as goiter and minimal thyroid dysfunction.
Thyroid dysfunction may be absent (8,12).

Macroscopically, the thyroid gland is enlarged (up to
600 g) and multinodular, and fibrous bands encapsulate
individual nodules. Foci of thyroid cystic degeneration,
thyroid hemorrhages or myxoid changes may be observed.

Histologically, the process is diffuse, without normal
thyroid tissue. There is marked follicular hyperplasia,
hypercellularity, with a predominance of solid and
microfollicular patterns, sometimes papillary and insular
formations, and decreased to absent colloid. The follicular
cells typically exhibit severe cytologic atypia, including
bizarre and markedly enlarged, hyperchromatic or vesicular
nuclei. Mitotic figures are presumably due to continuous
thyrotropin stimulation. These nuclear changes are most
common in the inter nodular areas rather than in the
nodules themselves. The fibrosis entraps abnormal follicles,
which can simulate a malignancy. Irregularities at the edge
of the nodules can simulate capsular invasion (1,5,6,13). The
histology is thought to vary depending on site of enzymatic
block (5,6,14).

Clinically the differential diagnosis for congenital
hypothyroidism includes aplastic or hypoplastic thyroid and
autoimmune thyroiditis. In this case, although autoimmune
thyroiditis was suspected clinically, the lack of a lymphocytic
infiltrate made autoimmune thyroiditis very unlikely (14).

Microscopically, features of DG are similar to those
seen in jatrogenic goiters in infants following systemic
administration of antithyroidal agents or radioactive
iodine and those seen in Graves’ disease (thyroid diffuse
hyperplasia). Dyshormonogenetic goiter can mimic
follicular carcinoma or papillary carcinoma; In theses cases,
histologic criteria such lack of capsular or vessel invasion
and absence of cytoarchitectural features of papillary
carcinoma raise the diagnosis. Thyroid undifferentiated
carcinoma should be considered in differential diagnosis.
This is due to the fact that the morphologic criteria
employed to define undifferentiated thyroid carcinoma
in most publications have been trabecular, solid, insular,
cribriform growth patterns which can be seen in
dyshormonogenetic goiters. But strict histologic criteria
will help separate these lesions (1,5,6,14-17).

Follicular adenoma can occur in thyroids with DG and
the capsule may appear focally violated by the hyperplastic
process, in such case some observers have stated that
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diagnosis of malignancy can only be made if metastases have
occurred (16).

Random nuclear atypia can occur in the form of enlarged
pleomorphic nuclei with or without nuclear chromatin.
These cellular changes can be mistaken for follicular,
papillary, medullary, or undifferentiated thyroid carcinoma
in cytologic specimens. Awareness of the clinical situation
is, of course, extremely helpful (17).

Although rare, follicular carcinoma and papillary thyroid
carcinoma or microcarcinoma have also been reported in
patients with dyshormonogenetic goiters. There is two
reports of metastatic thyroid carcinoma arising within a
congenital goiter associated with a mutation in the TPO
gene (3,8). Despite the rare occurrence of thyroid carcinoma
in dyshormonogenetic multinodular goiter, long-term
follow-up and regular neck ultrasound imaging to prevent
delayed diagnosis of thyroid carcinoma is recommended (8).

Without treatment patients die at birth. Treatment can
be medical (thyroid hormone replacement) or surgical
if there is symptomatic enlargement. Early treatment is
particularly important in severe cases to avoid or diminish
mental retardation and growth abnormalities. The
prognosis is excellent with treatment (1,8-10). Results after
long-term follow-up have indicated satisfactory school
performance, normal mean IQ values, and minimal motor
dysfunction in treated children. However, specific defects
in hearing-speech performance scales and minimal central
nervous system deficits have been described.

Conclusions

DG is a benign rare condition presenting architectural
and cytological criteria that may lead to overdiagnosis
of malignancy if not well known. So this entity must
be recognized in lack of strict histological criteria of
malignancy in patient with history of hypothyroidism
since infancy. An exact molecular diagnosis allows genetic
counseling and the identification of asymptomatic mutation
carriers (9).

Acknowledgements

Disclosure: The authors declare no conflict of interest.

References

1. Figueiredo MD, Cardoso LC, Ferreira AC, et al. Goiter
and hypothyroidism in two siblings due to impaired

www.atmjournal.org Ann Transl Med 2013;1(2):21



Page 4 of 4

Ca(+2)/NAD(P)H-dependent H(2)O(2)-generating
activity. ] Clin Endocrinol Metab 2001;86:4843-8.

2. Hermanns P, Grasberger H, Refetoff S, et al. Mutations
in the NKX2.5 gene and the PAX8 promoter in a girl
with thyroid dysgenesis. ] Clin Endocrinol Metab
2011;96:E977-81.

3. Thompson L. Dyshormonogenetic goiter of the thyroid
gland. Ear Nose Throat J 2005;84:200.

4. Fukata S, Hishinuma A, Nakatake N, et al. Diagnosis of
iodide transport defect: do we need to measure the saliva/
serum radioactive iodide ratio to diagnose iodide transport
defect? Thyroid 2010;20:1419-21.

5. Ghossein RA, Rosai J, Heffess C. Dyshormonogenetic
Goiter: A Clinicopathologic Study of 56 Cases. Endocr
Pathol 1997;8:283-92.

6. Camargo RY, Gross JL, Silveiro SP, et al. Pathological
Findings in Dyshormonogenetic Goiter with Defective
Iodide Transport. Endocr Pathol 1998;9:225-33.

7.  Medeiros-Neto G, Bunduki V, Tomimori E, et al. Prenatal
diagnosis and treatment of dyshormonogenetic fetal goiter
due to defective thyroglobulin synthesis. ] Clin Endocrinol
Metab 1997;82:4239-42.

8. Rakover YT, Chertok Shacham E, Ishay A, et al. Minimal
Invasive Follicular Thyroid Carcinoma Developed in
Dyshormonogenetic Multinodular Goiter Due to
Thyroid Peroxidase Gene Mutation. Thyroid 2012.

[Epub ahead of print].
9. Grasberger H, Refetoff S. Genetic causes of congenital

Cite this article as: Braham E, Ben Rejeb H, Marghli A,
Kilani T, El Mezni F. A rare and particular form of goiter
to recognize. Ann Transl Med 2013;1(2):21. doi: 10.3978/
j.issn.2305-5839.2013.01.10

© Annals of Translational Medicine. All rights reserved.

10.

11.

12.

13.

14.

15.

17.

Braham et al. Diagnostic of dyshormonogenetic goiter

hypothyroidism due to dyshormonogenesis. Curr Opin
Pediatr 2011;23:421-8.

Fugazzola L, Muzza M, Weber G, et al. DUOXS defects:
Genotype-phenotype correlations. Ann Endocrinol (Paris)
2011;72:82-6.

Park SM, Chatterjee VK. Genetics of congenital
hypothyroidism. ] Med Genet 2005;42:379-89.

Avbelj M, Tahirovic H, Debeljak M, et al. High prevalence
of thyroid peroxidase gene mutations in patients

with thyroid dyshormonogenesis. Eur ] Endocrinol
2007;156:511-9.

LiVolsi VA, Fadda G, Baloch ZW. Prognostic factors in
well-differentiated thyroid cancer. Rays 2000;25:163-75.
Albores-Saavedra J, Sharma S. Poorly differentiated

follicular thyroid carcinoma with rhabdoid phenotype:

a clinicopathologic, immunohistochemical and electron
microscopic study of two cases. Mod Pathol 2001;14:98-104.
Albores-Saavedra J, Housini I, Vuitch F, et al.
Macrofollicular variant of papillary thyroid carcinoma with
minor insular component. Cancer 1997;80:1110-6.

. Rosai J, Carcangiu ML, DeLellis RA. Atlas of Tumor

Pathology: Tumors of the Thyroid Gland [Third Series -
Fascicle 5]. Washington, DC: AFIP, 1992.

Baloch ZW, LiVolsi VA. Cytologic and architectural
mimics of papillary thyroid carcinoma. Diagnostic
challenges in fine-needle aspiration and surgical pathology
specimens. Am ] Clin Pathol 2006;125:5135-44.

www.atmjournal.org Ann Transl Med 2013;1(2):21



