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INTRODUCTION:  Various  degenerative  changes  can be  seen  in multinodular  goiter.  These  include  cystic
changes,  hemorrhage,  fibrosis  and calcification.  However,  osseous  metaplasia  is extremely  rare.
PRESENTATION  OF  THE  CASE:  Here  we  present  a  44-year-old  lady  with  multiple  ill-defined  thyroid  nod-
ules  upon  physical  examination.  Thyroid  ultrasound  showed  multiple  variably  sized  nodules  with  cystic
degeneration.  The  largest  left  lobe  nodule  showed  macrocalcification.  Further  evaluation  was  advised  by
the radiologist.  Total  thyroidectomy  was  performed  and  it revealed  histological  osseous  metaplasia  with
lamellar  bone  formation.  The  clinical  course  following  resection  was unremarkable.
sseous metaplasia
hyroid

DISCUSSION:  Osseous  metaplasia  with  ectopic  bone  formation  is extremely  rare  in  benign  thyroid  disor-
ders.  To  the  best of  our  knowledge,  only  thirteen  cases  of  sporadic  goiter  with  heterotopic  bone  formation
are  reported.
CONCLUSION:  Osseous  metaplasia  can be a pitfall  in  the diagnosis  of multinodular  goiter.  Ruling  out
comorbidities  is  mandatory,  and  further  genetic  and  follow-up  studies  are  needed.
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. Introduction

Multinodular goiter is one of the most common surgical thy-
oid diseases. Moreover, thyroid nodules are seen in up to 85% of
utopsy specimens [1]. The incidence increases with age and shows

 significantly high female to male ratio [2]. The pathogenesis of
ultinodular goiter is still unknown. However, iodine deficiency,

mpaired hormone synthesis and increased insulin-like growth fac-
or are among the suggested causes [3,4]. Various histopathological
ndings can be seen in thyroidectomies done for multinodular
oiter. These include cystic changes, hemorrhage, fibrosis and cal-
ification [5]. Osseous metaplasia with ectopic bone formation is
xtremely rare in benign thyroid disorders. To the best of our
nowledge, only thirteen cases of sporadic goiter with heterotopic
one formation are reported [6,7]. In line with SCARE criteria, we
resent a 44-year-old lady with multinodular goiter showing his-
ological osseous metaplasia and lamellar bone formation [8].
. Report of the case

This 44-year-old lady had a 6-month history of thyroid enlarge-
ent. No compressive symptoms were reported. In addition, there
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were no symptoms of hyper- or hypothyroidism. The results of
thyroid function test were normal. Physical examination revealed
palpable ill-defined nodules, and thyroid ultrasound showed mul-
tiple variably sized nodules with cystic degeneration. The largest
one in the right lobe measured 1.2 cm in maximum dimension,
while the largest nodules in the left lobe and isthmus mea-
sured 0.6 cm and 1.1 cm,  respectively. The largest left lobe nodule
showed macrocalcification and further evaluation was  advised by
the radiologist. Total thyroidectomy was  performed. Gross exam-
ination revealed multiple well-circumscribed nodules throughout
the gland. Sectioning of the left lobe revealed a hard whitish mass
that required decalcification. Microscopic examination of the hard
nodule showed osseous metaplasia with lamellar bone formation
and fatty marrow (Figs. 1 and 2). This was surrounded by extensive
fibrosis and nodular hyperplasia with focal cystic degeneration in
the remaining thyroid tissue. The clinical course following resection
was unremarkable.

3. Discussion

Multinodular goiter is the most common thyroid disorder with
iodine deficiency being the main contributing factor [9]. A wide
range of degenerative changes can accompany thyroid nodular
hyperplasia. Of the changes commonly observed, dystrophic cal-

cification is well-appreciated. However, osseous metaplasia with
mature bone formation, as in our case, is extremely rare with
only 13 cases reported in the English literature [6,7]. Our  case
was of an adult female and this was comparable to other reports

p Ltd. This is an open access article under the CC BY license (http://creativecommons.

https://doi.org/10.1016/j.ijscr.2019.05.030
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2019.05.030&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:ali.alkhader@bau.edu.jo
mailto:dr_esra83@yahoo.com
mailto:aaneweiri@yahoo.com
mailto:drsaghbini@bau.edu.jo
https://doi.org/10.1016/j.ijscr.2019.05.030
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


CASE  REPORT  –  O
2 A. Al Khader et al. / International Journal of

Fig. 1. Lamellar bone with fatty marrow in a background of multinodular goiter and
extensive intrathyroidal fibrosis (HE staining, ×40).
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nodule with suspicious Afirma® gene expression classifier, Endocr. Pract. 24
ig. 2. The lamellar bone contains osteocytes in lacunae and the fatty marrow is
evoid of hematopoiesis (HE staining, ×100).

10]. Interestingly, all reported cases of mature bony metapla-
ia were of female patients. On the other hand, extramedullary
ematopoiesis involving the thyroid was reported in 33 cases in
he English literature with only 3 cases were of male patients [11].
he pathogenesis of this condition is still unknown. Bone morpho-
enetic proteins are of the major contributors in bone formation
12]. The initial steps in ossification require local osteogenic fac-
ors that induce the osteoblasts to synthesize collagens and ground
ubstance. However, full maturation into lamellar bone requires an
dequate concentration of calcium and phosphates that is neces-
ary for the process of mineralization [13]. In one of the reported
ases, a parathyroid abnormality was identified [14]. However,
arathyroid glands were normal in our case. The presence of macro-
alcification on the ultrasound in our case raised the suspicion that
he calcified nodule may  be malignant. This can be a diagnostic pit-
all especially in the presence of osteoclasts in frozen section [6,15].
he extensive fibrosis present in our case was comparable to the
ases reported by Handra-Luca et al. [6]. However, no inflammation
as present and Riedel thyroiditis was excluded due to the absence

f extrathyroid extension [16]. The thyroid function was normal in
ur case as documented in most of the reported cases. Only three
eports documented hyperthyroidism [6,17,18].

. Conclusion
In conclusion, osseous metaplasia can be a pitfall in the diagnosis
f multinodular goiter. Ruling out comorbidities is mandatory, and
urther genetic and follow-up studies are needed.
PEN  ACCESS
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