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Abstract

Multinodular goiter is a disease frequently encountered in endo-
crine surgery. Although histopathological examination of the thy-
roid gland often reveals fibrosis, calcification, degenerative and 
cystic changes, and hemorrhagic tissue, osseous metaplasia is a 
very rare phenomenon in the thyroid gland. We present a case of 
multinodular goiter with histological osseous metaplasia and ma-
ture bone formation in a 65 years old female patient.
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Introduction

Goiter is a common endocrine disorder throughout the 
world. In Turkey, thyroid disease is estimated to affect ap-
proximately 7% of the population, with 50% of cases in-
volving a thyroid nodule. The incidence of thyroid nodules 

increases with age and women are four times more likely 
to be affected than men. Histopathological evaluation of the 
thyroid reveals fibrosis, calcification, degenerative and cys-
tic changes, and hemorrhagic tissue [1]. Osseous metaplasia 
(OM) or ectopic bone formation (EBF) are very rare entities 
[2, 3]. OM or EBF is defined by the presence of heterotro-
phic normal bony tissue within a soft tissue. Extensive bone 
formation has been observed in malignant thyroid tumors 
but is rarely reported in benign thyroid diseases [4]. Here, 
we present a case of multinodular goiter with histological 
osseous metaplasia and mature bone formation.

 
Case Report

A 65-year-old female was admitted to our surgery clinic 
with a history of intermittent neck pain and swelling. She 
had noticed a lump in the front of the neck two years previ-
ously. The patient’s medical background revealed no previ-
ous irradiation or serious disease. Physical neck examination 
revealed a grade III multinodular goiter. On palpation, the 
thyroid gland was found to be semi-solid tissue with a solid 
nodule approximately 4 cm in diameter in the left lobe. No 
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Figure 1. Osseos metaplasia and bone formation in thyroid 
tissue (H and E, x100)
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lymphadenopathy was evident in the cervical region. Labo-
ratory test results, including complete blood counts, coagu-
lation profiles and thyroid hormone levels were also within 
normal limits. Biochemical parameters of calcium were 10.2 
mg/dL (8.4 - 10.2 mg/dL), phosphorus 3.43 mg/dL (2.3 - 4.7 
mg/dL), and parathormone 37 pg/mL (14 - 72 pg/mL). Pre-
operative liver and renal function tests were normal. Cervi-
cal radiography showed no calcification. Ultrasound of the 
thyroid showed multiple nodular lesions, the largest measur-
ing 30 x 44 mm and having increased vascularity and intense 
calcification in the left lobe of the thyroid gland. USG find-
ings were suggestive of malignancy. The lymph node was 
not observed in the USG examination. Fine needle aspiration 
biopsy (FNAC) of thyroid nodul yielded insufficient material 
for analysis. Total thyroidectomy was performed, and histo-
pathology of hematoxylin and eosin stained paraffin sections 
showed nodular hyperplastic, densely calcified thyroid tissue 
consistent with multinodular goiter. A section from bilateral 
lobes demonstrated intense calcification, common hyaliniza-
tion, and mature metaplastic bone with lamellae (Fig. 1).

Discussion
  
Thyroid disease is a common endocrine disorder throughout 
the world. Thyroid diseases are benign or malignant disor-
ders that affect the structure and function of the thyroid gland 
[5]. Thyroid histopathology typically shows hemorrhage, fi-
brosis, calcification, and cystic changes [6].

Dystrophic calcification and mature bone formation are 
usually observed in necrotic areas of the malign neoplasm. 
OM in the thyroid has been described in association with 
neoplasms such as teratomas and sarcomas [7-9]. But severe 
osseous metaplasia with bone formation is a very rare phe-
nomenon in benign thyroid diseases such as multinodular 
goiter. OM is usually observed in thyroid samples as inci-
dental microscopic findings. Isole osseous metaplasia with 
ectopic bone formation in the thyroid gland was first de-
scribed in the English literature by Tzanakakis et al. in 1979 
[10]. The case presented here describes the second known 
example of this phenomenon in the English literature.

The etiopathogenesis of osseous metaplasia is still un-
clear. Various theories have been proposed. Bone morpho-
genic proteins (BMP) play an important role in bone forma-
tion by inducing local ossification and synthesizing ground 
substance and collagen, but the final step in bone formation 
depends on adequate concentrations of calcium and phos-
phate [11]. A study published on 12th January 2012, con-
ducted by the Tumor Research Center, showed that calcified 
thyroid tissue has significantly higher expression of BMP-2 
than normal thyroid tissue.

In conclusion, we have reported a very rare case of mul-
tinodular goiter with extensive osseous metaplasia. Although 
the ethiopathogenesis of this phenomenon remains unclear, 

it is likley that BMP-2 is important to the aberrent calcifica-
tion pathway.
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