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Abstract. Primary hyperparathyroidism (PHPT), an endo-
crine condition caused by a parathyroid adenoma (PTA) in
80-85% of the cases, has shifted in the modern era to a mildly
symptomatic phenotype due to the prompt recognition of
hypercalcemia and to a minimally invasive surgical approach
which has a curative potential. Clinical complications of
PHTH are either related to high calcium or parathyroid
hormone [also parathormone (PTH)] or both, while the origi-
nating tumor typically is small, without local mass effects. A
distinct entity is represented by giant PTA (GPTA) which is
considered at a weight of more than 3 (3.5) grams. The present
article is a review of the literature involving practical points
of non-syndromic PHPT-related GPTA. Most authors agree
that pre-operatory calcium and PTH are higher in GPTA vs.
non-GPTA. However, the clinical presentation of PHPT may
be less severe, probably due to local mass effects that bring the
patient to an early medical evaluation. Age distribution, sex
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ratio, rate of successful pre-operatory location do not differ
from non-giant PTA. Hypovitaminosis D is more frequent
in PTA of higher dimensions. Post-operative hypocalcemia,
but not recurrent/persistent PHPT, is expected, even hungry
bone disease. A higher rate of atypia is described although
the tumor is mostly benign. Unusual presentations such as
cystic transformation, initial diagnosis during pregnancy or
auto-infarction have been reported. The ectopic localization of
PTA presented in almost 15% of all cases may also be found
in GPTA. What are the exact cutoffs for defining GPTA is still
an open issue.
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1. Introduction

Primary hyperparathyroidism (PHPT), an endocrine
condition caused by a parathyroid adenoma (PTA)
(80-85%), hyperplasia or carcinoma, has shifted in the
modern era to a mildly symptomatic phenotype due to the
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prompt recognition of hypercalcemia and to a minimally
invasive surgical approach which has a curative poten-
tial (1,2). An overlap with a vitamin D deficiency-related
secondary component is also common due to the global
prevalence of hypovitaminosis D (1-3). The incidence of
PHPT of 27 to 30 per 100,000 person-years increases with
age and is 2 to 3 times higher in women (4,5). In addition,
a potential association of increased incidence and obesity
has been described, but this condition has also experienced
an increased general prevalence worldwide in addition to
other multiple complications, whether they are bone-related
or not (6,7).

The clinical complications of PHTH are either related
to high calcium levels (acute or chronic) or increased
parathyroid hormone [also parathormone (PTH)] or both
such as osteoporosis and associated low-trauma fractures,
neuropsychiatric disorders, neuromuscular manifestations,
gastrointestinal disturbances, nephrocalcinosis, and uroli-
thiasis, eventually complicated with urinary infections and
kidney failure (8). When it comes to the primary tumor
itself, typically the lesion is small and there are no local
mass effects unless a carcinoma is the underling diagnosis
which is positive in less than 1% of all cases, and also some
exceptional cases of very large/giant parathyroid adenoma
(GPTA) have been described (9). GPTA is an extremely
rare type generally defined as having a weight of at least
3.5 grams (g) or 3 g (depending on the study), and some
authors consider this particular endocrine mass as a distinct
entity (9). Large PTA is usually considered a tumor weighing
between 1 and 3 g (9). PTA, regardless of the size, are
identified based on anterior cervical ultrasound, magnetic
resonance imaging (MRI), and computed tomography (CT)
as well as functional imagery such as **Technetium-labelled
sestamibi-single photon emission CT or scintigraphy (1,9).
Regardless of the dimension, surgical removal of a PTA
cures the disease with a considerable improvement of
many of the associated complications (unless severe kidney
disease is already established) (10).

2. Aim

This article is a review of the literature regarding GPTA
that causes PHPT focusing on different aspects including
pre-operative biochemistry correlates, post-parathyroid-
ectomy outcome, histological issues, unusual locations as
ectopic/intra-thyroid, and particular clinical aspects such as
diagnosis during pregnancy. The main research tool was the
PubMed database. A number of 90 references are cited. We
systematized in a table the papers published between 2010 and
2020 displaying HPTH-related GPTA. The level of evidence
varied from case report or series to retrospective studies or
meta-analyses. Cases with parathyroid carcinoma or hyper-
plasia or associated multiple endocrine neoplasia syndromes
were not included.

3. Giant parathyroid adenoma: Concept around the size
considerations

Spanheimer et al considered that a GPTA may represent
a particular condition characterized by a larger lesion, a

paradoxically less severe phenotype at presentation and a more
severe evolution after surgical removal in terms of low calcium
levels, not of persistent/recurrent hypercalcemia (9). This study
included 300 patients that identified 15 GPTAs with a weight
>3.5 g or 295th percentile (median GPTA weight of 5.65 g) vs.
non-giant PTA group of 285 subjects (median PTA weight of
0.56 2) (9). Analyzing the clinical and laboratory features, the
patients with a giant lesion had a statistically significant higher
value of calcium (11.07 vs. 10.9 mg/dl) and PTH (227.6 vs.
136.7 pg/ml) before surgery and a lower percent of symptom-
atic PHPT (9). The pre-operative success rate of localization
using different imaging techniques was similar between the
two groups (9). The risk of post-operative symptomatic hypo-
calcemia was higher in GPTA (9). The groups were similar
regarding age at diagnosis, sex ratio, location, and the rate of
post-operative persistent/recurrent hyperparathyroidism (9).

4. Pre-operative biological correlates

Leong et al published a retrospective study between 2013
and 2018 of 555 patients (a mean PTA weight of 1.022 g)
and found a strong positive correlation between preopera-
tive PTH levels and parathyroid weight (r=0.602, P<0.001),
a medium correlation between calcium before surgery and
parathyroid gland (r=0.474, P<0.001). Thus, PTH appears to
be a better predictor of PTA weight than calcemic levels (11).
Another cohort of 378 cases presenting with PHPT found a
statistically significant correlation of preoperative calcium,
respective PTH values and adenoma dimensions and weight.
A calcium level >11.5 mg/dl and PTH >165 pg/ml were
found to predict a PTA of more than 2.18 cm and 2.7 g (12).
A statistically significant correlation (P=0.0001) between
adenoma weight with serum calcium, respective PTH (and
not serum phosphate) was pointed out in a retrospective
study of 69 cases with a mean age of 54 years (mean PTH of
PTA of 770.971 pg/ml before surgical removal in associa-
tion with mean total calcium of 11.47 mg/dl) (13). A study
in 2019 of 519 candidates for parathyroidectomy considered
‘dwarf” PTA the cases with a tumor weight of <3 g (N=100,
median 2 g) vs. ‘giant’ PTA, tumors more than 3 g (N=56,
median weight of 4.3 g) (14). ‘Dwarf’ when compared with
GPTA had statistically significant lower values of calcium
and PTH, but overall a weak correlation of biochemistry
parameters to adenoma size was established (14). During
40 months of post-operative follow-up, none of the GPTA
cases had recurrent disease; the fact that the tumor was
large did not underline a malignancy (14). Grover et al
published a study in 2020 of 79 patients with PHPT and
PTA; 11.3% of them had a giant tumor (maximum diameter
between 3.5 and 5.5 cm) without pre-operative correlations
in biochemical elements and adenoma size (15). Another
potential useful correlation was described in one study
between neutrophil/lymphocyte ratio and PTA size (a study
on 32 parathyroid tumors, mean age of 53 years, 75% of
them were females) (16).

5. Relationship with vitamin D status

Vitamin D deficiency is a stimulus for parathyroid hyperplasia;
the component of secondary hyperparathyroidism may be
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additional to a primary one and it may cause a supplementary
increase in parathyroid tumor, regardless of the positive diag-
nosis of associated osteoporosis, menopausal status or body
weight (17). Agarwal et al studied the influence of vitamin D
levels and parathyroid tumor weight on 59 patients that were
included in a retrospective case-control study based on the
PTA weight as small <1 g (N=12 patients), large PTA of 1-3 g
(N=34 subjects), GPTA of >3 g (N=13 patients) and based on
the 25-hydroxyvitamin D level (deficient, insufficient, suffi-
cient). PTH was higher in vitamin D deficient vs. sufficient
subjects while 25-hydroxyvitamin D was lower in patients
with larger vs. smaller tumors (18). A prospective study on
51 consecutive patients (mean age of 43 years) with PTA also
grouped the PTA based on weight: small <1 g, large 1-3 g,
GPTA >3 g and it showed a higher percentage of hypovita-
minosis D in GPTA (19).

6. Histological issues

Authors have questioned whether GPTAs have a higher risk
of malignancy (20). A retrospective analysis of 3,643 PTAs
included 52 atypical PTA (N=34) and 18 malignant parathy-
roid carcinoma (PC) concluded that PCs have statistically
significant higher dimensions (20). Another retrospective
analysis of 353 PTA patients divided the lesions into small and
large tumor weight (a cut-off of 2 g) and found a statistically
significantly higher frequency of atypical lesions among the
large tumors (21). Chandramohan et al published a retrospec-
tive analysis of 264 patients with PHPT, and 26 patients of
these exhibited atypical ultrasound features associated with
a larger lesion of the adenoma (22). In 2020, an exceptional
case presenting with a GPTA mimicking PC was published.
The histological report showed a tumor with dimensions
6.5x5x3 cm; weight of 90 g with preoperative hypercalcemia
of 12.5 mg/dl and PTH of 2,747 pg/ml, noting that in the
literature the largest weight was 145 g in a female with a
GPTA (23,24).

Another unexpected situation is the process of apoplexy
in GPTA (25). Garrahy et al reported a case of a 45-year-old
female with acute airway compromise due to PTA apoplexy
with a mass effect (hypercalcemia of 13.3 mg/dl, and PTH of
367 pg/ml) due to a PTA of 10.7x5.2x4.2 cm (25).

Cystic GPTA associated or not with PHPH have been
reported, and liquid accumulation is expected to increase
the tumor size (26-28). The parathyroid cysts, functional or
non-functional, represent less than 1% of all neck cysts of
different etiologies (26-28). Here a few studies are presented.
Pontikides er al published 9 cases of cystic parathyroid lesions
(female/male ratio of 7/2), of nonfunctioning type (6/9) and
with HPTH (3/9) (27). Ghasemi-Rad ef al published a retro-
spective study of 109 cystic (26/109, mean age 43.3 years)
and solid (83/109, mean age 48.6 years) adenomas associated
with a serum calcium level statistically significant higher in
the solid PTA group (11.18 vs. 11.95 mg/dl) while size was
higher in the cystic group (28). Hu ef al published a retrospec-
tive study of 907 patients. The cystic PTAs (37/907) when
compared with the solid PTAs (870/907) showed higher PTH,
calcium values, and increased risk of hypercalcemic crisis (29).
Papavramidis ef al published a meta-analysis of cases with 359
cystic PTAs of mean age 49.24 years (females/males: 65/35%),

either asymptomatic or running as HPTH, of mean 4.81 cm
(ranging from 0.5 to 15 cm) (30).

7. Ectopic PTA of large dimensions

Ectopic PTA tissue is not uncommon, with an incidence
of approximately 16% of all cases according to one study
from 2019, and some of them are GPTA without a clear
incidence (31). The most common sites are the mediastinum,
thymus and thyroid (31). A previously mentioned case that
was published in 2011, introduces a female with giant medias-
tinal PTA measuring 7x5x4 cm and weighing 145 g (PTH of
642 pg/ml and calcium of 13.2 mg/dl) (24). Intra-thyroid PTA
of large dimensions have been reported (32,33). For instance,
Yalcin et al published such a case of a 76-year-old female with
preoperative biochemistry revealing hypercalcemia (12 mg/dl)
with high levels of parathyroid hormone (512 pg/ml), and a
lesion of 2.4x1.9x1.6 cm (33). Vilallonga et al reported a giant
inthra-thyroidal parathyroid adenoma of 3 cm maximum
diameter, weighing 70 g in a 19-year-old patient with hyper-
calcemia (14.2 mg/dl) and elevated PTH (1207 pg/ml) (34).
Silaghi et al reported an intra-thyroid PTA of 4 cm, compli-
cated with brown tumors (35). Another case with high
dimensions at ultrasound was that of a 82-year-old male
who presented with classical PHPT symptoms, increased
calcium levels and high PTH of 210.4 pg/ml, with a thyroid
ultrasound revealing a giant intra-thyroidal nodule (a PTA) of
6.9x5.2x4.8 cm (36).

8. Risk of post-operative hypocalcemia

Most authors agree that after removal of a GPTA, the risk of
developing low PTH-related hypocalcemia is higher than seen
in patients with smaller tumors (37,38). Hungry bone syndrome
may be expected especially if pre-operative PTH is highly
increased (37,38). A cases series of 3 GPTAs exhibited severe
hypocalcemia after surgery: a 57-year old male with PTH of
1,780 pg/ml, calcium of 14.14 mg/dl, ultrasound features of the
PTA of 5x3x2 cm, a weight of 30.6 g; a 60-year old female,
with calcium of 16.17 mg/dl, PTH of 863 pg/ml, tumor dimen-
sion 5.5x4x3 cm, a weight of 35.2 g, and also a 33-year old
subject with calcium of 12.58 mg/dl, PTH of 1,174 pg/ml, and
30 g weight for the PTA (39).

Another exceptional condition is hypocalcemia following
an auto-infarction of a previously known or unknown
PTA (40). For instance, a reported case from 2018 revealed
such a situation involving a GPTA auto-infarction resulting
in hungry bone syndrome (40). This case was a 71-year-old
man known with atrial fibrillation, treated with rivaroxaban,
who was found with severe hypercalcemia of 14.6 mg/dl and
elevated PTH of 2,555 pg/ml; ultrasound size of PTA was
4.1x3.6x3.1 cm (40). Therefore, a parathyroidectomy was
planned, rivaroxaban was halted 5 days prior to surgery, but
the patient developed hypocalcemia before surgery due to
spontaneous infarct of the tumor (40). Whether the use of an
anticoagulant is a trigger for self-infarction as seen in adrenal
glands, it is difficult to establish due to the limited published
data (40). Novodvorsky er al reported a series of two cases
with auto-infarction: a 51-year-old subject with hypercalcemia
of 12.44 mg/dl, PTH of 253.66 pg/ml, PTA at ultrasound of
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Table I. Continued.

Type of lesion

Dimensions of
the parathyroid

Blood PTH

Serum calcium

(pathological

Weight of

Type ofstudy/
number of patients

Age (years)/sex

Study: First author,

(Refs.)

(pg/ml)

(mg/dl)

report)

PTA (2)

adenoma (cm)

of the subjects

year of publication

(23)

2,747 (N: 19-65)

12.5 (N: 8.4-10.2)
13.52 (N: 8.8-10.6)

Giant PTA

Cystic PTA
Cystic PTA
Cystic PTA

90

6.5x5.0x3.0
5.5x3.1x3.3

Case report/1

52/F

Evola et al, 2020

(86)
(87)
(88)
(32)
(89)

190 (N: 6.7-38.8)

Case report/1

56/F

Werner et al, 2020

731.8

204

Case report/1 3.5x2.1x2.0

69/F

Monsour et al, 2020
Gines et al, 2020

5.8x3.2
3.7x2.5x4.0

Case report/1

69/M
43/F

457.2 (N: 15-65)

12.97 (N: 8.4-10.2)

Intrathyroidal PTA

Cystic PTA

Case report/1

Papanikolaou et al, 2020
Krishnaraju et al, 2021
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547

12.8

Maximum

Case report/1

64/F

diameter 3.5

(90)

642 (N: 8-97)

13.2

145 Giant PTA

7.0x5.0x4.0

Case report/1

63/F

Abdulsalam et al, 2021

*The studies appear (lines) in the order of the publication year. PTA, parathyroid adenoma; PTH, parathyroid hormone; F, female; M, male; g, grams; cm, centimeter; N, normal values; n, no. of cases.

3.3x1.9x 2.3 cm and a 54-year-old patient admitted for severe
hypercalcemia of 18.32 mg/dl in addition to increased PTH
of 486.58 pg/ml associated with a PTA of 4.4 cm at MRI (41).
The two cases with auto-infarction were managed differently,
the first case underwent surgery and the second case was
conservatively approached (41).

Table I introduces the review of the literature of
cases/studies identified between 2010 and 2020 available via
PubMed in the field of HPTH-related GPTA.

9. Future considerations

Several topics are still an open issue since, to date, only a
limited amount of published data are available. We mention
three such categories.

Diagnosis of GPTA during pregnancy. PHTP is exceptionally
diagnosed during pregnancy starting most probably from the
detection of high calcium values which might be completely
asymptomatic (42,43). The newborn may experience convul-
sions after birth due to calcium metabolism anomalies (42).
Some single case reports introduce such situations such as a
29-year-old pregnant female with double PTAs causing PHTP
(a calcium level of 11.3 mg/dl, and a PTH of 678 pg/ml) or a
diagnosis of HPTP during the first trimester of pregnancy in
a female with a serum calcium of 14.1 mg/dl due to high PTH
of 622 pg/ml underling a GPTA of 5x4x3 cm with a weight of
37 g (42,43).

Syndromic PHTP-related parathyroid tumors. PHTP is
associated with a multitude of other non-parathyroid endo-
crine/neuroendocrine and non-endocrine tumors such as type
ITA multiple endocrine neoplasia; but in cases with specific
gene background as RET mutations, the parathyroid tumors
actually underline a hyperplasia, not an adenoma (44-48).
Since the relationship with genetic makeup and the presence
of other tumors influence the timing of PHTP diagnosis and
its frequency among a particular syndrome such as other less
described neoplasia associations are still incompletely under-
stood (for instance, meningioma and PTA), we consider this
heterogeneous chapter a completely different topic and thus
we did not discuss it here (47,48).

Parathyroid incidentaloma. The detection of a parathyroid
tumor, even very large (especially it is posterior cervical or
ectopic), may be incidental, and the assessment of the biochem-
istry and endocrine panel may become irrelevant, meaning
that PHPT is not confirmed (49,50). The diagnosis of PHPT
is based exclusively on biological data, a synchronous increase
in both calcium and PTH, at least two assays; thus imaging
findings, even impressive like in cases of large/giant PTA, do
not impact the diagnosis of PHPT itself (1,49,50). Surgical
removal of a non-functioning PTA depends mostly on the
size and local compressive effects (1,49,50). However, when
it comes to a GPTA respecting an incidentaloma scenario, the
tumor may be non-functional, but in most cases the clinical
identification comes first because of the neoplasia size, thus the
accidental imaging detection as part of traditional endocrine
incidentaloma definition is not applicable (49). Incidentalomas
at the level of the parathyroid gland, regardless of the size, are
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still a controversy issue in relationship to a clear definition,
standards or protocol of management and follow-up, contrary
to the massive amount of medical information we have up
to this moment about adrenal and pituitary incidentaloma,
regardless of whether they are cystic or solid or mixed, of small
or large dimensions (49,50). We report here two cases of giant
non-functioning PTA. Mossinelli ef al described a case of a
46-year-old male with a giant retro-tracheal non-functioning
PTA (measuring 5.5x4x2.5 cm and weighing 42 g; normal
calcium levels of 9.2 mg/dl and PTH of 70.03 pg/ml) (51).
Zhang et al described a 56-year-old male with a compressive
giant non-functional parathyroid cyst of 9x6 cm associated
with a serum calcium value of 9 mg/dl, and a PTH level of
3798 pg/ml (52).

Table I introduces the review of the literature of
cases/studies identified between 2010 and 2020 avail-
able via PubMed in the field of HPTH-related GPTA
(11,13-16,18,19,21,23,25,27,29,30,32-34,36-41,43,53-90).

10. Conclusions

A GPTA represents a fascinating particular entity that is asso-
ciated, in most cases, with PHPT with higher calcium/PTH
values at detection, but less complications of PHPT vs.
non-giant PTA, probably due to the local mass effects that
bring the patient to an early medical evaluation. Post-operative
hypocalcemia, but not necessarily recurrent/persistent PHPT,
is expected, and even hungry bone disease. A higher rate
of atypia is described although the tumor is mostly benign.
Unusual presentations such as cystic transformation or diag-
nosis during pregnancy have been reported. An ectopic PTA
localization of almost 15% of cases may also be found. The
cut-off for defining a GPTA is still an open issue; but, the
values used so far, include a weight of >3-3.5 g.
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