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Abstract

Background: Double adenomas (DA) represents a distinct clinical entity of primary hyperparathyroidism (PHPT). DA
may follow various embryologic distribution patterns and could be supernumerary and/or ectopic.

Case presentation: We describe the first case of PHPT which comes as a result of double ipsilateral adenoma, of
which one was both ectopic and supernumerary. A 45 year-old Greek male patient with diagnosed PHPT due to a sin-
gle lower right parathyroid adenoma was admitted to our department for surgical treatment. The preoperative tests
(neck US, Sestamibi scan) were conclusive for single gland disease. The patient underwent focused parathyroidec-
tomy. The frozen section revealed a parathyroid adenoma with a slight possibility for parathyroid carcinoma. Ten min-
utes after the excision, intact PTH (iPTH) dropped >50% related to preoperative values and was within normal range.
Right hemithyroidectomy with additional ipsilateral central neck dissection was performed, because of the possibility
for parathyroid carcinoma. The final pathology report showed that the first excised tissue proved to be a parathyroid
adenoma, while a second subcapsular one and a normal right upper parathyroid gland were also found.

Conclusions: Preoperative localization of DA using routine imaging tests and the utility of intraoperative parathyroid
hormone assay are still unreliable in detecting multiple adenomas. Furthermore, a slight possibility of a second and
simultaneously supernumerary and ectopic adenoma maybe present. Therefore, it would be advisable to establish the
use of more advanced imaging tests (such as 4D-CT, 4D-MRI) or other diagnostic tools when DA are suspected.

Keywords: Primary hyperparathyroidism, Double adenoma, Ectopic, Supernumerary, Case report

Background

Primary hyperparathyroidism (PHPT) is a common
endocrine disorder. It is estimated that 100,000 new
cases emerge every year in the United States of America.
PHPT is characterized by excessive secretion of parathy-
roid hormone (PTH), causing calcium and phosphate
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abnormalities. The majority of PHPT cases are due to
solitary benign adenoma (85-90%), while less frequently
(15-20%) by either multiple adenomas or hyperplasia and
rarely due to parathyroid carcinoma (1%) [1-3]. In recent
years, there is a growing consensus that double adenomas
(DA) represent a distinct clinical entity and should not be
confused with an asynchronous type of four-gland hyper-
plasia. It is reported that the incidence of DA is up to 15%
of all PHPT patients [4-7].

Ectopic or supernumerary parathyroid glands arise due
to abnormal migration of parathyroid cells from the 3
and 4" branchial pouches to their final position. Moreo-
ver, the incidence of one (or more) ectopic parathyroid
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adenoma(s) is between 6 and 16%, while the incidence
of a supernumerary parathyroid adenoma is even lower,
about 5% [8—10]. However, the incidence of an ectopic
and supernumerary hyperfunctioning gland is only
about 0.69% [11]. Milas et al. in their investigation of
127 patients with DAs found little prevalence of coexist-
ence of DA with supernumerary or ectopic parathyroid
gland though normal (4 and 3 out of 127 patients, respec-
tively) [7]. Herein, we present the first case of PHPT due
to ipsilateral DA, in which one was both ectopic and
supernumerary.

Case presentation

A 45 year-old Greek male with PHPT admitted to our
department for parathyroidectomy due to diagnosed
PHPT caused by benign parathyroid adenoma. The
patient was an Officer in Hellenic Air Force, married
without children. On admission, he reported fatigue
as the only symptom he experienced and the vital signs
were normal (blood pressure: 135/65 mmHg, heart rate:
72 pulses/min, temperature: 36.8 °C). Our findings dur-
ing the physical examination were the following: 1. head:
eyes, nose, mouth, ears were normal, 2. neck: without
any swelling area and trachea in the central position, 3.
anterior torso: thorax and abdomen without abnormali-
ties during observation, normal breath sounds, normal
heart sounds and normal abdominal sounds, 4. posterior
torso: without any spinal curvature or lung deformity,
5. pelvic and rectal examination: normal, 6. upper and
lower extremities: without any abnormalities. Moreo-
ver, the results of our neurological examination were: 1.
normal mental status, 2. cranial nerves evaluation: nor-
mal findings, 3. normal reflexes, 4. motor function and
balance: normal findings, 5. sensory examination: nor-
mal findings, 6. coordination examination: normal find-
ings. His medical history was free and there was not any
family history for hypercalcemia or multiple endocrine
neoplasia syndromes. The patient was not taking any
medication before diagnosis. Besides, no allergies were
reported and the patient did not smoke or consume
alcohol. Laboratory tests revealed a serum total calcium
of 2.8 mmol/l (normal range 2.05-2.55 mmol/l) with an
elevated PTH of 204.70 pg/ml (normal range 15.00-68.30
pg/ml). Serum phosphate was 3.2 mg/dl (normal range:
2.5-4.5 mg/dl), 25 hydroxyvitamin-D level was 27.2 ng/
ml (normal range: 20-50 ng/ml) and 24-h urine cal-
cium level was 202.1 mg/24 h (normal range: 100-300
mg/24 h). Thyroid function tests were normal. The
detailed laboratory results are reported in Table 1. Neck
ultrasound revealed that the thyroid gland had normal
dimensions and there was an inferior right-sided 23 x 11
x 13 mm extrathyroid nodule, indicative of parathyroid
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adenoma (Fig. 1). Furthermore, the patient underwent
99mTc_Sestamibi scintigraphy (MIBI) and the result was
in accordance with the neck ultrasound (Fig. 2). Under
the diagnosis of PHPT and with a CaPTHUS score of 4
[Intact PTH level > 2 times upper limit of normal PTH
level, Sestamibi scan results positive for 1 enlarged par-
athyroid gland, Neck ultrasound results positive for 1
enlarged thyroid gland and concordant sestamibi and
neck ultrasound study results (identifying 1 enlarged
gland on the same side of the neck)] indicative for single
gland disease, the patient was admitted for focused par-
athyroidectomy [12]. However, intraoperatively, we did
not find any parathyroid gland at the lower pole of the
right thyroid lobe. Therefore, we continued with a right
neck exploration and only a normal parathyroid gland
was recognized on the superior right pole of the thy-
roid. Thus, we decided to proceed on exploring the left
side of the neck which revealed two normal parathyroid
glands. Nevertheless, after repeated attempts to dis-
cover the pathologic right parathyroid gland, we noticed
a small bulging at the right lower thyroid pole (Fig. 3:
blue arrow) suspicious for an intrathyroidal parathyroid
adenoma. Prior to the attempt to dissect this bulging, we
finally found an enlarged nodule, morphologically similar
to parathyroid adenoma. This was at the right side of the
neck in connection with the carotid sheath, far away from
the thyroid gland [Type C based on the nomenclature
of parathyroid classification (Table 2) [13], which was
excised and sent for frozen section (Fig. 4). Ten minutes
after the excision of the suspected adenoma, a blood sam-
ple was taken and the intact PTH level dropped and was
within normal range (49.30 pg/ml), indicating a reduc-
tion of more than 50% from the preoperative level. The
frozen section report showed a “parathyroid neoplasm,
with a low possibility of parathyroid carcinoma, due to
the presence of fibrous bands” Based on these findings,
we decided to perform right hemithyroidectomy with
additional ipsilateral central neck dissection (Fig. 3). In
the immediate postoperative period and until discharge,
paracetamol (1000 mg, four times per day), nonsteroidal
anti-inflammatory drugs (lornoxicam 4 mg, twice per
day) and omeprazole (20 mg, twice per day) were admin-
istered intravenously. The patient received and tolerated
well liquid and solid food six hours after the procedure.
In the first postoperative day, serum calcium, phosphate
and PTH levels were 2.175 mmol/l, 1.04 mmol/l (normal
range: 0.74—1.52 mmol/L) and 45.80 pg/ml respectively.
The patient discharged without any complications, in
the second postoperative day. To our surprise, the final
pathology report revealed that: (1) the first dissected
“parathyroid neoplasm” was a parathyroid adenoma and
not a carcinoma, with 2.7 cm maximum diameter, (2)
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Table 1 Patient’s laboratory results on admission
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Test Value Normal values
Complete Blood Count
Hematocrit 454 % 42.0-54.0 %
Hemoglobin 15.0gr/dl 13.0-18 gr/dl
Red Blood Cell Count 5.18 M/ml 4.5-55 M/ml
Mean Corpuscular Volume (MCV) 876 fl 78.0-98.0fl
Mean Corpuscular Hemoglobin (MCH) 290 pg 27.0-310pg
Mean Corpuscular Hemoglobin Concentration (MCHC) 33.0 gr/dl 32.0-36.0 gr/dl
Red Blood Cell Distribution Width (RDW-CV) 13.3% 11.5-14.0 %
White Blood Cell Count 6.2 K/uL 4.0-11.0 K/uL
Neutrophils 62.0 % 40.0-70.0 %
Platelet Count 307 K/pL 142-450 K/uL
Biochemical tests
Serum glucose 114 mg/dl 70-105 mg/dl
Serum urea 39.00 mg/dl 19.00-44.00 mg/dl
Serum creatinine 0.82 mg/dl 0.72-1.25 mg/dl
Aspartate transaminase (AST) 17.0 U/L 5.0-340 U/L
Alanine transaminase (ALT) 30.0U/L 00.0-55.0 U/L
Gamma-glutamyl Transferase 200 U/L 12.0-64.0 U/L
Alkaline phosphatase (ALP) 70 U/L 40-150 U/L
Lactate dehydrogenase (LDH) 170 U/L 125-220 U/L
Serum potassium 4.5 mmol/L 34-5.1 mmol/L
Serum sodium 140.2 mmol/L 136.0-145.0 mmol/L
Triiodothyronine (T3) 1.2 ng/ml 0.6-1.6 ng/ml
Thyroxine (T4) 6.73 pg/dl 4.87-11.72 pg/dl
Thyroid Stimulating Hormone (TSH) 1.33 plU/ml 0.35-4.94 plu/ml
Serology
Surface antigen of the hepatitis B virus (HBsAQ) 0.195/CO Negative < 1.00 S/CO
Hepatitis C Virus test 0.07 5/CO Negative < 1.00 S/CO
HIV Ag/Ab 0.125/CO Negative < 1.00 S/CO
Coagulation tests
Activated Partial Thromboplastin Time (@PTT) 347 s 250-450s
Prothrombin Time (PT) 11.31s 12.00-14.00 s
International Normalized Ratio (.N.R.) 0.95 1.00-1.50

%: percent; gr/dl: grammar per decilitre; M/ml; millions per milliliter; fl: femtolitres; pg: picogrammars; K/pL: thousands per microlitre; U/L: Units per litre; mmol/L:
millimoles per litre; ng/ml: nanograms per millilitre; pg/dL: micrograms per decilitre; ulU/ml: milli-international units per millilitre; S/CO: signal/cut-off; s: seconds

there was one smaller subcapsular parathyroid adenoma,
with 1.1 cm maximum diameter, located at the lower
pole of the right thyroid lobe (Fig. 5) and (3) a normal
parathyroid gland was found at the inferior border of the
right central neck dissection specimen. Finally, eighteen
months after surgery, patient’s serum calcium, serum
phosphate and PTH levels were still within normal range
(2.425 mmol/l, 1.06 mmol/l and 55.0 pg/ml respectively),
confirming a successful, curative parathyroidectomy for
PHPT. Furthermore, the patient did not report any symp-
tom and physical and neurological examination did not
reveal any pathological signs.

Discussion

In our study, we present the first described case of PHPT
due to ipsilateral DA of which one was both ectopic and
supernumerary and the other was subcapsular. We are
demonstrating that DA represent a true discreet clinical
entity which can contribute in difficulties or pitfalls con-
cerning the management and the surgical plan of patients
with PHPT. Although a lot of work has been done in
order to identify the pathogenesis of adenomas and the
difference between them and parathyroid hyperplasia, it
is still controversial if adenomas arise only by clonal or
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Fig. 1 Thyroid ultrasound revealing an inferior right-sided nodule,
indicative of parathyroid adenoma

also by polyclonal mechanism, even if most adenomas
are of monoclonal proliferation [14]. However, it is clini-
cally proven that DA represent a unique clinical setting
and should be distinguished from hyperplasia. Medi-
cal literature report that there is a high long-term cure
rate after two-adenoma resection in patients with PHPT,
which is the best evidence of DA as a separate disease
[4]. Moreover, a greater awareness of this entity among
surgeons and a wider use of intraoperative parathyroid
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hormone assay (ioPTH) which helps in finding the ade-
noma and terminating the operation, have driven in a
continuous rise of its initial prevalence, as high as 15% in
recent studies [7].

Regarding the distribution of double parathyroid
adenomas, it seems that they have a nonuniform pat-
tern as Milas et al. observed in their study, although it
was found that superior-bilateral DA were statistically
more frequent (45%). Regarding the ipsilateral right
DA, only 11 out of 127 (9%) patients had this configura-
tion, although both adenomas were found to be ortho-
topic [7]. Similarly, Abboud et al. also found that DA
can be identified in all possible configurations, with
bilateral distribution being the most dominant [15].
Nevertheless, in our patient the distribution of DA was
ipsilateral, even though one was ectopic. The inferior
parathyroid glands arise from the 3rd branchial pouch
and during their migration to their final orthotopic
location, a number of factors, yet unknown, may affect
their movement, contributing to the genesis of ectopic
parathyroid tissue. In this case, our theory is that the
parathyroid tissue of the 3rd pouch on the right, might
have the tendency to evolve into a parathyroid ade-
noma. In addition, there has been an abnormal trans-
portation of the parathyroid tissue of the 3rd pouch
on the right, which resulted initially in its division,
giving birth to the 5th parathyroid gland, and then in
the migration of one of these two glands in an ectopic
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Fig. 2 99mTc-Sestamibi scintigraphy revealing an inferior right-sided parathyroid adenoma
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Fig. 3 Right hemithyroidectomy specimen with additional resected
nodes of right central compartment (the arrow shows the small
bulging at the right lower thyroid pole)

position. These two facts both contributed to the case
of PHPT due to the DA that we have already described.

Concerning the size and weight of the DA, De Gre-
gorio et al. found that two types of patterns have been
identified: symmetric, in which both adenomas have
almost the same size and weight and the asymmetric
with one adenoma being heavier and larger than the
other [4]. In our patient, the asymmetric pattern was
recognized.

We believe that there are two main issues of great
importance in our case, based on the global literature.
The first is the inability of the preoperative exams to

Table 2 Classifying parathyroid adenomas nomenclature [13]
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reveal the presence of both adenomas, while only one
was detected. This difficulty in locating both adenomas,
under ultrasound, sestamibi scan or a combination of
them has been also documented in other studies and it
is well known that DA are usually responsible for per-
sistent or recurrent PHPT. A meta-analysis with 20,225
cases reported that although the sensitivity of MIBI and
ultrasound was 88.44% and 78.55% respectively for sin-
gle gland disease, although for the DA they were up to
only 29.25% and 16.20% [16]. Furthermore, Haciyanli et
al. reported that the accuracy in identifying double ade-
nomas with ultrasound, sestamibi scan and the combi-
nation of them was only 40%, 30% and 60% respectively
[17]. In addition, Abboud et al. in their study with 14
patients with DA also reported quite bad results of ultra-
sound and sestamibi scan detection ability and more pre-
cisely they found that the ultrasound of 11 patients failed
to detect DA and so did the sestamibi scan in 10 of them
[15]. Based on the aforementioned low sensitivity of
MIBI and ultrasound to detect DA, we are able to explain
why we failed to detect the second smaller adenoma. In
our study, we collected imaging data indicative of single
gland disease (both thyroid ultrasound and MIBI were
positive for inferior right-sided adenoma). Another mis-
leading point was the fact that CaPTHUS score was high
(CaPTHUS score = 4), which shows high positive predic-
tive value of around 96% for single gland disease. Besides,
recent studies raise awareness of CaPTHUS score failure
to predict single gland disease as a single preoperative
modality and therefore ioPTH test was essential [18, 19].
As a result, we were quite convinced that PHPT was due
to single gland disease. Therefore, we did not conduct any
other, more advanced imaging tests, such as 4D MRI or
F-fluorocholine PET/CT preoperatively, which are found
to be more accurate in localizing ectopic or small para-
thyroid lesions and DA and so we proceeded to focused
parathyroidectomy [20, 21]. In addition, we failed to find

Type Location

A Adherent to the posterior thyroid parenchyma. Lateral to the recurrent laryngeal nerve compressed within the capsule of the thyroid paren-
chyma.

B A superior gland that has fallen posteriorly into the tracheoesophageal groove and is in the same cross-sectional plane as the superior portion
of the thyroid parenchyma

C Caudal to the thyroid parenchyma, in the tracheoesophageal groove. More inferior than a type B gland on lateral views. At the level of the
inferior pole of the thyroid or inferior to the inferior pole of the thyroid (closer to the clavicle)

D In the midregion of the posterior surface of the thyroid parenchyma, near the junction of the recurrent laryngeal nerve and the inferior thyroid
artery or middle thyroidal vein

E An inferior gland close to the inferior pole of the thyroid parenchyma, lying in the lateral plane with the thyroid parenchyma and anterior half of
the trachea

F An inferior gland that has descended (fallen) into the thyrothymic ligament or superior thymus

G Truly intrathyroidal




Tzikos et al. J Med Case Reports (2021) 15:198

Fig. 4 Excised ectopic parathyroid gland

Fig.5 Pathology image of subcapsular parathyroid adenoma at the
lower pole of the right thyroid lobe

the orthotopic right inferior parathyroid adenoma during
surgery, which was only revealed in the pathology report.
The explanation for this failure was probably the fact that
this adenoma (the small one) was under the thyroid cap-
sule and in combination with its small size it was not vis-
ible during the examination of the right inferior pole of
thyroid gland.

The second confusing point was that after the first ade-
noma excised, quick intraoperative PTH assay revealed
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a reduction in PTH levels more than 50% from the pre-
operative level, which was indicative of biochemical cure.
A reduction of PTH level more than 35% is also predic-
tive for single gland disease [22]. Thus, we believed that
PHPT derived due to the excised single adenoma until
we received the pathology report. The question that has
to be answered is why the ioPTH levels dropped beyond
the 50% cutoff point, although a second parathyroid ade-
noma was present. Kandil et al. in their study reported
that intraoperative PTH levels failed to detect the pres-
ence of DA in 11 out of 20 PHPT patients (55%) [5]. In
addition, in an American study including 21 patients
with DA was found that in 12 patients (57%) ioPTH lev-
els fell more than 50%, although only the first adenoma
was resected and abnormal parathyroid tissue was still
present [17]. Similar findings were reported also by Gor-
don et al., who found that the proportion of false positive
results of quick intraoperative PTH assay as assessment
tool for biochemical cure of PHPT during surgery were
about 24% (4 out of 17 patients with DA) [23]. Moreover,
in another study, ioPTH showed false positive decline in
9 out of 13 patients after the resection of the first ade-
noma when the first adenoma had greater weight than
the second one [24]. The hypothesis behind this phe-
nomenon is that one of the two parathyroid adenomas,
usually the smaller, is suppressed due to the other hyper-
functioning adenoma and therefore, removing the sec-
ond one results in false positive ioPTH level reduction,
similar to single gland disease, as it probably happened
in our case [25]. Another less likely theory introduced by
Gauger et al. supports that the second adenoma is being
devascularized during the process of its exploration or
during the excision of the first adenoma and this is the
reason why the PTH produced by that cannot enter the
blood circulation and be detected [26]. In our patient we
did not dissect the second adenoma at all as we were not
aware of its presence. In addition, the prolongation of the
operation was due to the small possibility of parathyroid
carcinoma that the frozen section reported for the first
adenoma.

We need to mention that during our study for this
new case of PHPT and having searched the bibliography
regarding DA thoroughly, we found that in 2013, Mazeh
et al. suggested the Wisconsin Index (WIN) and the WIN
nomogram. These were used in order to give an estima-
tion of the likelihood that there is additional hyperfunc-
tioning parathyroid gland during parathyroidectomy for
PHPT, irrespectively if this is another adenoma or an
overworking gland in the setting of hyperplasia. WIN is
defined as the multiplication of preoperative serum cal-
cium by preoperative PTH and the patients are divided
into three categories: low (<800), medium (801-1600)
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and high (>1600). The combination of WIN and the
weight of the parathyroid gland excised initially, may
reveal the existence of an additional pathological gland.
For glands weighting the same, the higher the WIN, the
greater the possibility of another hyperfunctioning gland.
Moreover, the weight of the parathyroid gland is reversely
correlated with the chance of a second overworking one
[27]. In our case, the WIN was 2292 which means that
the possibility of a second hyperfunctioning gland is high.
On the other hand, the weight of our heavier adenoma
was 3000 mg, which decreases the possibility of a second
adenoma. So, based on this article we could not estimate
the possibility of a second adenoma clearly, because the
chance of finding another adenoma correlates positively
with the WIN but negatively with the weight based on
the nomogram. In addition, a recent study demonstrates
that there is a significant failure to cure PHPT in up to
13%, when only WIN is used to predict multi gland
disease without ioPTH assay [28]. We are wondering
whether it is worth reassessing the validity of the WIN
index nomogram in future cohort studies in order to cre-
ate a new more sophisticated system which will give us
the possibility of a second pathologic parathyroid gland,
after having calculated the WIN preoperatively, based on
the weight of the first adenoma found intraoperatively.

Conclusions

DA constitute a real unique clinical entity of PHPT and
their distribution may vary widely, as in our patient,
where the first adenoma was both ectopic and super-
numerary and the second one was found under the thy-
roid capsule of the lower thyroid pole ipsilaterally. Their
preoperative localization using the routine imagining
tests is still rather disappointing as well as the adoption
of ioPTH. In our patient we found a second parathyroid
adenoma by chance and we showed for the first time that
the possibility of ipsilateral DA of which the one is simul-
taneously ectopic and supernumerary does exist. For
these reasons, we should consider the use of advanced
imaging test such as 4D-MRI or F-fluorocholine PET/CT
in highly suspicious for DA patients with PHPT. In order
to assess these patients, a reevaluation of the suggested
“Wisconsin index” nomogram or a similar modality, or
even a combination of such a tool with ioPTH should be
considered, in order to avoid losing DA. However, at the
present time it may be almost impossible to identify pre-
operatively PHPT patients with DA, (with one adenoma
not being localized in the usual imaging methods) who
would be major candidate for more advanced imaging
tests and the use of such imaging methods should be fur-
ther investigated with cost-effectiveness cohort studies
and randomized clinical trials.
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