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Case Report

An interesting case of papillary thyroid carcinoma with heterotrophic ossification
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ABSTRACT

Calcification in thyroid gland is associated with both benign and malignant lesion. However calcification
is most frequently seen in malignant lesions. Calcification can give rise to metaplasia and bone containing
marrow tissue. Papillary carcinoma with heterotrophic ossification has been associated with high incidence
extrathyroidal invasion, multifocality, lymphnode metastsasis and older age group than in those without
heterotrophic ossification. It has not been described as a specific entity in WHO classification because of
its rarity. Expression of both basic fibroblast growth factor and bone morphogenetic protein was highest
in papillary carcinoma with intratumoral heterotrophic ossification. In this case report we described a
71-year-old female patient who sought medical care for swelling in the neck for the past 4 years. The
cervical ultrasound showed a 2 well defined nodules measuring 2x2 cms and 4mm in the right lobe with
larger lesion showing peripheral rim of calcification and left lobe and isthumus shows well defined lesions
measuring Smm and 4 mm each. The clinical diagnosis was multinodular goitre. Patient subsequently
underwent thyroidectomy. On histopathological investigation right lobe showed follicular adenoma and
papillary carcinoma thyroid with extensive heterotrophic ossification and calcification within the tumor.
The margins were free of neoplasia and there was no extrathyroidal extension. No preineural/ vascular
invasion noted. One lymphnode was identified which was free of tumor. pTNM staging was pT1bNxMXx.
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1. Introduction

There has been a significant increase in thyroid carcinomas
in the last 20 years due to early detection with
cervical imaging and higher incidence in reporting

poorly defined margins and granular grey white cut
sections. Calcifications may be seen frequently. While
evaluating thyroid nodules one of the most significant
findings in USG/CT is calcifications. They are detected
more frequently in PTC than in other thyroid lesions.?

microcarcinomas.! Among thyroid malignancies papillary
carcinomas are the most frequent and carries the best
prognosis overall. Known risk factor for PTC is radiation
exposure. The average time from irradiation to recognition
of tumor ranges from 10-30 years.? Papillary carcinomas
are more common in middle aged adults with male to
female ratio of 1:3. The median age of presentation is
50 years. Grossly PTC presents with firm in consistency,
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Degenerative changes are more common in thyroid
nodules. Granulomatous reaction, forgein body giant
cells, fibrosis and areas of hemorrhage are seen due to
rupture of thyroid follicle. All these changes in turn
leads to ossification andcalcification. Virchow stated that
that osteoblast are derived from fibroblast by metaplasia
and termed them as modified fibroblasts.* PTC with
intratumoral heterotropic ossification is associated with high
incidence of extrathyroidal invasion, lymph node metastasis,
multifocality, and in older age group. Due to its rarity it
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has not been described as a specific entity.> Bai et al in his
study stated that stromal calcification was associated with
pT stage and lymph node metastasis.® Here we describe
a case of papillary carcinoma thyroid with intratumoral
heterotrophic calcification which is a rare entity.

2. Presentation of Case

A 71-year-old female patient came to the surgery OPD for
swelling in the neck for the past 6 years. She gave history
of change in voice, difficulty in swallowing and loss of
weight. She is a known diabetic for the past 6 years on
medication. She is a known hypertensive for the past 7
years. Examination of neck showed right thyroid nodule
which was hard, slightly mobile, non- tender. No cervical
lymphadenopathy. The clinical diagnosis was multinodular
goitre. In view of loss of weight and change in voice
differential diagnosis of papillary carcinoma and follicular
carcinoma was considered.

CBC, thyroid, renal, liver function tests, were normal.
Thyroglobulin, and thyroid antibodies (thyroid peroxidase,
thyroid globulin Antibodies) were also normal. Thyroid
Function Test: TSH: 3.1 Um/L (0.3-4.0 mU/L), freeT4:
1.04 (0.7-1.8 ng/dL). The cervical ultrasound showed a
2 well defined nodules measuring 2x2 cms and 4mm in
the right lobe with larger lesion showing peripheral rim of
calcification and left lobe and isthumus shows well defined
lesions measuring Smm and 4 mm each.

Fig. 1: Papillae with fibrovascular core (H&E stain x100)

2.1. The clinical diagnosis was multinodular goitre

Patient subsequently underwent thyroidectomy. During
surgery one suspicious cervical lymph node was identified.
At gross examination, the surgical specimen weighed 6g.
The right lobe measured 2x2.5x1.5cms. The left lobe
measured 1.8x 1.3x 0.8 cms and the isthmus 1.8x1.5x

Fig. 2: Nuclear features of papillary carcinoma of thyroid-
Optically clear nuclei & nuclear grooves (H&E stain x400)

Fig. 3: a,b: Ossification as evidenced by mature bone formation
with adjacent tumor (H&E stain x400

0.3 cms. The right lobe on sectioning is nodular and on
sectioning a grey white nodule was identified measuring
1.7x 1.3 cms situated 0.1 cms from the capsule. The cut
surface of which is bony hard and gritty. Also seen is another
grey white nodule measuring 0.5x0.3 cms, the cut surface
of which is grey white. On sectioning the left lobe another
grey white lesion measuring 0.3x0.3cms identified situated
0.1 cms from the capsule. On sectioning the isthmus another
grey white lesion measuring 0.4x 0.3 cms situated 0.1 cms
from the capsule.

On histopathological investigation right lobe showed
follicular adenoma and papillary carcinoma thyroid
with extensive heterotrophic ossification and calcification
(Figures 1, 2 and 3a,b) within the tumor. The margins were
free of neoplasia and there was no extrathyroidal extension.
No preineural/ vascular invasion noted. One lymphnode was
identified which was free of tumor. pTNM staging was
pT1bNxMx.
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3. Pathological Discussion

Histopathological examination revealed an infiltrating
neoplasm arranged in papillary patteren. The epithelial
cells exhibit moderate to marked nuclear pleomorphism,
optically clear nuclei some of which shows nuclear grooves.
Extensive areas of calcification and ossification noted.

Papillary carcinoma thyroid is one of the most
common thyroid malignancies. One of the significant
findings in CT and ultrasound for evaluating thyroid
nodule is calcification.? The incidence of calcification is
most common in papillary carcinoma compared to other
malignant lesions of thyroid. The stroma of papillary
carcinoma thyroid consists of fibroblast, inflammatory
cells, endothelial cells, calcification and intratumoral
heterotopic ossification (IHO). IHO is a rare histological
finding in papillary carcinoma. Papillary carcinoma thyroid
is commonly associated with nodular fibrosis. This
fibrosis is composed of fibroblast, myofibroblasts, collagen
fiber, that promote angiogenesis, stimulate proliferation
of epithelial cells, and produce extracellular matrix,
growth factors, and cytokines.” Basic fibroblast growth
factor (bFGF) plays a important role as a mitogenic
factor as wells a chemotactic factor for proliferation
of smooth muscle cells and myofibroblast.® Basic
fibroblast growth factor acts as a signaling molecules
involved in several physiological processes, biological
functions, cellular growth, differentiation, tumor invasion
and angiogenesis.”!? About 20% of papillary carcinoma
exhibit heterotrophic ossification which is most commonly
associated with a higher incidence of multifocality,
extrathyroidal extension, lymph node metastasis and in
older age group.!' In our case, the patient was 71
years old and the tumor was multifocal, but there was
neither extrathyroidal extension nor lymph node metastasis.
Coarse calcification is most commonly seen in multinodular
goitre. ' But our patient presented with THO (intratumoral
heterotrophic ossification) and coarse calcification in
association with papillary carcinoma. Therefore IHO can be
seen in both benign and malignant lesions of thyroid. 314
The factor which leads to the formation of bone in thyroid
nodule remains unclear. Bone morphogenetic protein
(BMP) belongs to family of transforming growth factor 3
(TGF-f) which are capable of inducing bone formation in
ectopic muscle tissue when implanted in vivo.!> Recent
research states that BMP also plays an important role in
proliferation, apoptosis and differentiation. '°

It plays important role in synthesizing ground substance
and collagen in presence of calcium and phosphate. '’ BMP-
1 converts pro-collagen 1,2,3 and 7 into mature forms which
results in formation of extracellular matrix. Histologically
there was a coexistence of stromal calcification and bone
formation. The bone formation was located at the edge
of calcification, suggesting that ossification arises from
calcified stroma. IHO is more common with longer duration

of thyroid disease.'® In our case duration of disease was 6
year which clearly shows more chances of developing IHO.
According to Bataille et al. ! ectopic bone formation is most
commonly seen in older age which is similar to our case.
Aurora et al stated that heterotrophic ossification is seen in
benign lesions of thyroid as well as in malignant lesions like
thyroid hyperplasia, follicular adenoma, papillary thyroid
carcinoma and anaplastic carcinoma. >® Papillary carcinoma
with THO showed high incidence of vascular invasion and
their capillaries expressed nestin and vascular endothelial
growth factor.

4. Management

The patient’s outcome was uneventful. Post operatively, the
patient was put on thyroxin replacement dose and was sent
to radiotherapy. She has her regular follow up in both the
surgery and the endocrine clinics. She is euthyroid and has
no more complaint

5. Final Diagnosis

The final diagnosis in our case was papillary thyroid
carcinoma with heterotrophic ossification.

6. Conclusion

Due to the rare incidence of papillary thyroid carcinoma
with intra tumoral heterotrophic ossification it has not
been described in as separate entity in WHO classification.
Papillary carcinoma with THO showed frequent lymph node
metastasis, multifocality, and extrathyroidal invasion. This
suggests that the prognostic outcomes for PTC with IHO
are different from those seen in conventional papillary
carcinomas. Hence it is important to recognise these
features.

7. Source of Funding

None.

8. Conflict of Interest

None.

References

1. American Joint Committee on Cancer (AJCC). . In: American Joint
Committee on Cancer staging manual. 8th Edn.. vol. 8. Chicago:
Springer; 2017.

2. Mileva M, Stoilovska B, Jovanovska A, Ugrinska A, Petrushevska G,
Kostadinova-Kunovska S, et al. Thyroid cancer detection rate and
associated risk factors in patients with thyroid nodules classified as
Bethesda category III. Radiol Oncol. 2018;52(4):370-6.

3. and Y Mu LZ, Zhu H. Clinical alue of using ultrasound to
assess calcification patterns in thyroid nodules.  World J Surg.
2011;35(1):122-7. BarTO OO 7SO AR-OTIEOR I 7.3,

4. Gal-Gombos E, Esserman LE, Poniecka AW, Odzer SL, Weisberg
S, Godinez J, et al. Osseous Metaplasia of the Breast:
Diagnosis with Stereotactic Core Biopsy. Breast J. 2002;8(1):50-2.



http://dx.doi.org/10.1007/s00268-010-0827-3

10.

11.

12.

13.

14.

15.

Bharathi, Porko and Priyadharisini / IP Archives of Cytology and Histopathology Research 2023;8(2):138—141

O1: ] -

Lloyd RV Osamura RY, Kloppel G. WHO Classification of Tumours
of Endocrine Organs. vol. 10. Lyon: IARC; 2017.

Bai Y, Zhou G, Nakamura M.
body,
thyr01d

Survival impact of psammoma
and bone formation in papillary
Mod  Pathol.  2009;22(7):887-94.

stromal calcification,
carcinoma.

Wever OD, Mareel M. Role of tissue stroma in cancer invasion. J
Pathol. 2003;200(4):429-47. o1 10-T002/path-1399.
Inoue Y, Jr TK, Barker E, Daniloff E, Newman LS. Basic
fibroblast growth factor and its receptor in idiopathic pulmonary
fibrosis and lymphangioleiomyomatosis. Am J Respir Crit care Med.
2002;166(5):765-73.
Dailey L, Ambrosetti D, Mansukhani A, Basilico C. Mechanisms
underlying differential responses to FGF signaling. Cytokine Growth
Factor Rev. 2005;16(2):233-47. For:10.1016/].cyt0gIT.2005.01.001.
Ribatti D, Rusnati MVA. The discovery of basic fibroblast growth
factor/ fibroblast growth factor-2 and its role in hematological
malignancies. Cytokine Growth Factor Rev. 2007;18(3-4):327-34.
01 10.1016 oIr.2007.04.011.
Takeda M, Mikami T, Numata CY, Okamoto M, Okayasu I. Papillary
thyroid carcinoma with heterotopic ossification is a special subtype
with extensive progression. Am J Clin Pathol. 2013;139(5):587-98.
Anil G, Hegde A, Chong FH. Thyroid nodules: risk stratification
for malignancy with ultrasound and guided biopsy. Cancer Imaging.
2011;11(1):209-23. BEorTOITT/TA70-7330 01T 0030
Aurora N, Hashmi I, Misra S, Aydin N. A rare presentation: a
case report of osseous metaplasia and mature bone formation in a
follicular adenoma of the thyroid. Int J Surg Case Rep. 2017;37:83-9.
oL TI]SCT.
Ponukldes N, B0t51os D Karlkl E, Vassiliadis K, Krassas GE.
Extramedullary hematopoiesis in a thyroid nodule with extensive bone
metaplasia and mature bone formation. Thyroid. 2003;13(9):877-80.
Wozney JM, Rosen A, Mitsock LM, Whitters MJ, Kriz RW,
Hewick RM, et al Novel regulators of bone formation:

do1- 1O 1 16d/rcem JOTO0D A

18.

19.

20.

141

molecular clones and activities.
nis SCclence

Chen D, Zhao M, Mundy GR. Bone morphogenetic proteins. Growth

Factors. 2004;22(4):233-4 1. BorTOTORORI 77 TINATI IITT 79R90.

Science. 1988;242(4885):1528-34.

. Pontikides N, Botsios D, Kariki E, Vassiliadis K, Krassas GE.

Extramedullary hemopoiesis in a thyroid nodule with extensive bone

metaplasia and mature bone formation. Thyroid. 2003;13(9):877-80.

o1 1O TOXO/TON0 /30337 7A0 10X A,

Watters DA, Ahuja AT, Evans RM, Chick W, King WW, Metreweli C,

et al. Role of ultrasound in the management of thyroid nodules. Am J

Surg. 1992;164(6):654-7.

Bataille S, Daniel L, Legris T, Vacher-Coponat H, Purgus R, Berland

Y. Osseous metaplasia in a kidney allograft. Nephrol Dial Transplant.

2010;25(11):3796-8.

Aurora I, Hashmi I, Misra S, Ayedin N. A rare presentation: A

case report of osseous metaplasia and mature bone formation in a

follicular adenoma of the thyroid. Int J Surg Case Rep. 2017;37:83-6.
OT:10. TIISCr.

Author biography

U Bharathi, Associate Professor

Sivaganesh Porko, Associate Professor

J Priyadharisini, Associate Professor

Cite this article: Bharathi U, Porko S, Priyadharisini J. An interesting
case of papillary thyroid carcinoma with heterotrophic ossification. IP
Arch Cytol Histopathology Res 2023;8(2):138-141.



http://dx.doi.org/10.1046/j.1524-4741.2002.08011.x
http://dx.doi.org/10.1038/modpathol.2009.38
http://dx.doi.org/10.1002/path.1398
http://dx.doi.org/10.1164/rccm.2010014
http://dx.doi.org/10.1016/j.cytogfr.2005.01.007
http://dx.doi.org/10.1016/j.cytogfr.2007.04.011
http://dx.doi.org/10.1102/1470-7330.2011.0030
http://dx.doi.org/10.1016/j.ijscr.2017.06.031
http://dx.doi.org/10.1126/science.3201241
http://dx.doi.org/10.1080/08977190412331279890
http://dx.doi.org/10.1089/105072503322401087
http://dx.doi.org/10.1016/j.ijscr.2017.06.031

	Introduction
	Presentation of Case 
	The clinical diagnosis was multinodular goitre

	Pathological Discussion 
	Management 
	Final Diagnosis 
	Conclusion
	Source of Funding
	Conflict of Interest

