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1 | INTRODUCTION

Parathyroid carcinoma (PTC) is an uncommon endocrine
tumor which comprises about 0.1%-5% of all cases of
primary hyperparathyroidism (PHPT).! On the basis of
serum levels of parathyroid hormone (PTH) and calcium,
PTC tumors are categorized into two subtypes; function-
ing and nonfunctioning PTC; the vast majority being
functioning PTC and produce elevated levels of functional
PTH. Patients that present with hyperparathyroidism have
high chances of having disease clinically detected early
due to signs and symptoms of profound hypercalcemia.
These include but not limited to kidney stones, nausea,
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abdominal pain, musculoskeletal aches, confusion, gen-
eralized body malaise, pancreatitis, headaches, osteoporo-
sis, and depression.z"4

Patients with PTC who show normal or slight elevated
serum levels of calcium and PTH are diagnosed as non-
functioning PTC. The nonfunctional PTC is even rarer.
As these patients do not experience of hypercalcemia, the
diagnosis is usually delayed and thus, made because of
locally advanced disease, such as a palpable neck mass,
dysphagia, vocal cord paralysis, or hoarseness.” To date,
only a few cases have been documented in the English lit-
erature. Herein, a case of nonfunctioning PTC is described
and a brief review of the literate provided.
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2 | CASE REPORT

A 42-year-old male presented to our institution's ear,
nose, and throat clinic with a 6-month history of gradual
onset and recent rapidly progressing left neck mass ac-
companied with hoarseness and tension pain. He denied
history of fever, difficulty in swallowing and hearing
loss. Physical examination revealed a 6 xX8x12cm mass
(Figure 1A), slightly mobile and non-tender with limi-
tation of the neck rotation. Ultrasonography revealed a
well-circumscribed heterogeneous and highly vascular-
ized mass. The thyroid glands appeared of normal in
size and consistency. A contrast CT imaging (Figure 2)
showed a heterogeneous enhancing mass in the left su-
praclavicular region measuring 8 x12cm abutting the
major vessels, and was associated with borderline neck
lymphadenopathy.

Laboratory investigations demonstrated normal ranges
of serum calcium and phosphorus levels. In addition,
thyrotropin hormone, free thyroxine, and free triiodothy-
ronine were within normal limits. Similarly, the serum
PTH level was within normal range. Differential diagnoses
of paraganglioma, parathyroid adenoma, and PTC were
suggested. With multiple uncertain diagnoses and the
rapidly worsening condition of the patient, an emergency
left neck en bloc tumor resection was performed after ob-
tained an informed consent which included a thorough
counseling on the benefits and potential complications of
the surgery such as the likelihood of postoperative cervi-
cal plexus neurological deficits.

Intraoperatively, the tumor appeared to arise from the
ipsilateral substernal region extending superiorly into
the tracheoesophageal groove, and laterally to invade the
cervical plexus, the carotid sheath, sternocleidomastoid
muscle, and the accessory nerve. Tumor resection-free
margins could not be established. Subsequent neck dis-
section of left level II through V was carried out.

The specimen, (Figure 1B) was submitted for his-
topathology evaluation. Histopathology analysis of the
mass reported infiltrating sheets of atypical cells with
spherical nuclei, prominent nucleoli, inconspicuous cy-
toplasm, intervening fibrous bands, and ample necrosis
(Figure 3A,B). The morphology was consistent with PTC
as confirmed by positive immunostaining (Figure 3C)
with PTH. Postoperative care was uneventful except for
mild pain during sleeping as well as minimal discharge
from the wound site. He was discharged on Day 7 after
surgery. About 8weeks postoperative, the he presented
back with a slurred speech, left side mild trismus, cranial
nerve IV, VII, IX, X, and XII palsy. At this point, the pa-
tient was not willing to undertake oncological treatment,
opting for nonmedical remedies at home. He is lost to fol-
low-up currently.

3 | DISCUSSION
PTC is a rare tumor and accounts for less than 1% of the
cases of PHPT. PTC tumors are initially characterized by
indolent, and later progressive and severe clinical mani-
festations." The nonfunctioning variant accounts for less
than 10% of all parathyroid tumors. While benign para-
thyroid diseases are four times predominant in the female
population, PTC occurs equally in both sexes where the
age of diagnosis is a decade earlier in the mid-40s com-
pared to mid-50s in the benign variant."™

Etiology of PTC remains unclear, and there is no proof
that it develops from parathyroid lesions that had already
been present.5 Instead, the recently discovered aberrant
microRNA expression profile and methylation signature
in PTCs show that benign lesions and cancers of the para-
thyroid gland are two different things. PTC can be spo-
radic or be a component of a hereditary disease.® Sporadic
PTC has been associated with radiation exposulre7 and,

FIGURE 1
left neck tumor with infiltration of the

Preoperative image of the

overlying skin, (A). Gross appearance of
the tumor specimen, (B).
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FIGURE 2 Coronal (A) and sagittal
sections (B) of neck CT scan showing

an enhancing mass occupying the left
supraclavicular region extending to the
posterior triangle with a displacement of
the sternocleidomastoid muscle and the
carotid sheath.

FIGURE 3
stain photomicrographs of PTC tumor

Hematoxylin & eosin

highlighting sheets of atypical cells
with spherical nuclei, prominent
nucleoli, inconspicuous cytoplasm,
intervening fibrous bands, and ample
necrosis, original 40x (A), and x100

(B) magnifications, respectively;
photomicroscopy of the tumor cells
demonstrating positive immunostaining
with PTH; 200x original magnification

(©).

less frequently, secondary and tertiary HPT brought on by
chronic renal failure. There has also been evidence linking
PTC, whether synchronous or metachronous, to a history
of PT gland hyperplasia, PA, or thyroid malignancy with
concurrent parathyroid adenoma.*® The parafibromin
gene (CDC73/HRPT?2) inactivating somatic mutations are
the most frequent genetic abnormalities linked to PTC;
other abnormalities include altered expression of the p53
and retinoblastoma proteins, as well as oncosuppressor
genes on chromosome 13.° Up to one-fifth of cases from
a recent large single-institution series indicated changes
of the PI3K/AKT/mTOR oncogenic pathway, and roughly
one-third of patients had cyclin D1 overexpression sup-
ported by its relative expression.’

About 10%-15% of the cases is related to hyperpara-
thyroidism jaw tumor (HPT JT) syndrome.’ An associa-
tion with familial isolated hyperparathyroidism, multiple
endocrine neoplasia types 1 and 2 have been reported.®
Functional PTC normally presents with the effect of se-
vere hypercalcemia, markedly raised PTH and manifesta-
tions in the renal and skeletal systems.® As evidenced in
our patient, nonfunctioning PTCs may be asymptomatic
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or symptomatic with a neck mass being an isolated sign

during physical examination.> CT and MRI are useful in

detecting regional lymph nodes and distant metastasis.
Recommended treatment of choice is en bloc re-

section with ipsilateral hemithyroidectomy and cen-
tral lymphadenectomy.*® Benefits of adjuvant therapy
(chemotherapy and radiotherapy) are unclear.'® A good
prognosis is dependent on the extent of resection of
tumor-free margins. In our patient, we failed to extir-
pate the tumor in totality which implies that our surgery
was not curative. This was partly due to considerably
huge size and infiltrative nature of the tumor in relation
to the vital neighboring organs including major blood
vessels. Other prognostic indicators include necrosis,
macronucleoli and more than 5 mitoses per 10 mm?
which were also seen in our case. Similarly, older age
at time of diagnosis, larger tumor size, and male gen-
der have been established to carry negative prognostic
factors as mirrored in the index case. Estimated 5-year
and 10-year overall survival rates are estimated to be
78%-85% and 49%—-70%, respectively.“ While clinical as-
sessment remains a challenge in the diagnosis of PTC,
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histopathology analysis is a valuable tool to help to get a
conclusive diagnosis.'*™**

4 | CONCLUSION

In summary, nonfunctional PTC is an extremely rare
malignant tumor. Due to limited symptoms of which a
palpable neck mass is the most common, most patients
with nonfunctional PTC tumors tend to present late with
advanced disease stage and therefore, they have poorer
outcomes than do those with functioning PTC and these
tumors behave more aggressively.

AUTHOR CONTRIBUTIONS

Alex Mremi: Conceptualization; data curation; investiga-
tion; writing — original draft. Michael Kayuza: Data cu-
ration; writing — review and editing. Patrick Amsi: Data
curation; investigation; writing - original draft. Marco
Magwizi: Data curation; writing - review and editing.
Desderius Chussi: Conceptualization; data curation;
validation; writing — original draft.

ACKNOWLEDGMENTS

The authors would like to thank Daniel Mbwambo and
Ummil-Khairat Koosa of Pathology department for sup-
porting the study as well as the patient for allowing us to
use his medical information for academic purposes.

FUNDING INFORMATION
The work did not receive fund from any source.

CONFLICT OF INTEREST STATEMENT
All authors have declared that no competing interests
exist.

DATA AVAILABILITY STATEMENT
None.

ETHICAL APPROVAL

The patient provided written informed consent to allow
for his deidentified medical information to be used in this
publication. A waiver for ethical approval was obtained
from the authors' institution review board committee.

ORCID
Alex Mremi
Michael Kayuza

https://orcid.org/0000-0001-7226-0168
https://orcid.org/0000-0001-5207-3226

REFERENCES

1. GiviB, Shah JP. Parathyroid carcinoma. Clin Oncol. 2010;22:498-
507. doi:10.1016/j.clon.2010.04.007

10.

11.

12.

13.

14.

15.

Gao WC, Ruan CP, Zhang JC, et al. Nonfunctional parathy-
roid carcinoma. J Cancer Res Clin Oncol. 2010;136(7):969-974.
doi:10.1007/s00432-009-0740-z

Sturniolo G, Gagliano E, Tonante A, et al. Parathyroid carci-
noma: case report. G Chir. 2013;34(5-6):170-172. d0i:10.11138/
gchir/2013.34.5.170

Alberti A, Smussi D, Zamparini M, et al. Treatment and out-
come of metastatic parathyroid carcinoma: a systematic re-
view and pooled analysis of published cases. Front Oncol.
2022;26(12):997009. doi:10.3389/fonc.2022.997009

Ferraro V, Sgaramella LI, di Meo G, et al. Current concepts in
parathyroid carcinoma: a single Centre experience. BMC Endocr
Disord. 2019;19(Suppl 1):46. doi:10.1186/s12902-019-0368-1
Shattuck TM, Vilimiki S, Obara T, et al. Somatic and germ-
line mutations of the HRPT2 gene in sporadic parathyroid car-
cinoma. N Engl J Med. 2003;349(18):1722-1729. doi:10.1056/
NEJMoa031237

Singh Ospina N, Sebo TJ, Thompson GB, Clarke BL, Young WF
Jr. Prevalence of parathyroid carcinoma in 348 patients with
multiple endocrine neoplasia type 1 - case report and review
of the literature. Clin Endocrinol (Oxf). 2016;84(2):244-249.
doi:10.1111/cen.12714

Christmas TJ, Chapple CR, Noble JG, Milroy EJ, Cowie
AG. Hyperparathyroidism after neck irradiation. Br J Surg.
1988;75(9):873-874. d0i:10.1002/bjs.1800750914

Salcuni AS, Cetani F, Guarnieri V, et al. Parathyroid carci-
noma. Best Pract Res Clin Endocrinol Metab. 2018;32:877-8809.
doi:10.1016/j.beem.2018.11.002

Schulte KM, Talat N. Diagnosis and management of parathyroid
cancer. Nat Rev Endocrinol. 2012;8(10):612-622. doi:10.1038/
nrendo.2012.102

Erovic BM, Goldstein DP, Kim D, et al. Parathyroid cancer: out-
come analysis of 16 patients treated at the Princess Margaret
hospital. Head Neck. 2013;35(1):35-39. d0i:10.1002/hed.22908
Asare EA, Sturgeon C, Winchester DJ, et al. Parathyroid carci-
noma: an update on treatment outcomes and prognostic factors
from the National Cancer Data Base (NCDB). Ann Surg Oncol.
2015;22(12):3990-3995. doi:10.1245/s10434-015-4672-3
Giessler GA, Beech DJ. Nonfunctional parathyroid carcinoma.
J Natl Med Assoc. 2001;93:251-255.

Dikmen K, Bostanci H, Gobut H, et al. Nonfunctional double
parathyroid carcinoma with incidental thyroid micropapillary
carcinoma: a rare case. Pan Afr Med J. 2017;27:1-9.

Cocorullo G, Scerrino G, Melfa G, et al. Non-functioning para-
thyroid cystic tumour: malignant or not? Report of a case. G
Chir. 2017;38:243-249.

How to cite this article: Mremi A, Kayuza M,
Amsi P, Magwizi M, Chussi D. Diagnostic dilemma
in a rare case of nonfunctional parathyroid
carcinoma at a referral facility in Northern
Tanzania. Clin Case Rep. 2023;11:e7737.
doi:10.1002/ccr3.7737



https://orcid.org/0000-0001-7226-0168
https://orcid.org/0000-0001-7226-0168
https://orcid.org/0000-0001-5207-3226
https://orcid.org/0000-0001-5207-3226
https://doi.org//10.1016/j.clon.2010.04.007
https://doi.org//10.1007/s00432-009-0740-z
https://doi.org//10.11138/gchir/2013.34.5.170
https://doi.org//10.11138/gchir/2013.34.5.170
https://doi.org//10.3389/fonc.2022.997009
https://doi.org//10.1186/s12902-019-0368-1
https://doi.org//10.1056/NEJMoa031237
https://doi.org//10.1056/NEJMoa031237
https://doi.org//10.1111/cen.12714
https://doi.org//10.1002/bjs.1800750914
https://doi.org//10.1016/j.beem.2018.11.002
https://doi.org//10.1038/nrendo.2012.102
https://doi.org//10.1038/nrendo.2012.102
https://doi.org//10.1002/hed.22908
https://doi.org//10.1245/s10434-015-4672-3
https://doi.org/10.1002/ccr3.7737

	Diagnostic dilemma in a rare case of nonfunctional parathyroid carcinoma at a referral facility in Northern Tanzania
	1|INTRODUCTION
	2|CASE REPORT
	3|DISCUSSION
	4|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICAL APPROVAL
	REFERENCES


