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INTRODUCTION:  The  frequency  of occurrence  of  double  parathyroid  adenomas  in patients  with  primary
hyperparathyroidism  is  from  2 to 11% of  cases.  Nowadays,  double  adenomas  remain  a  difficult  diagnostic
and  therapeutic  task.
PRESENTATION  OF  CASE:  A  64-year-old  woman  was  referred  to  an  endocrine  surgeon  to  evaluate  a  per-
sistently  elevating  level  of calcium.  In the  biochemical  analysis  the serum  level  of  total  calcium  was
increased  - 2.79  mmol/l,  ionized  calcium  - 1.64  mmol/l,  parathyroid  hormone  - 191.4  pg/mL.  Ultrasound
and  MSCT  scan  of the neck  showed  an increase  of the parathyroid  glands  under  the  lower  poles  of  both
lobes  of  the thyroid  gland.  No  functionally  active  parathyroid  glands  were  found  on  scintigraphy.  The
patient  underwent  bilateral  neck  exploration  with  identification  of  all four  parathyroid  glands  and  a
double  parathyroid  adenomectomy.  According  to a histological  study,  the  removed  parathyroid  glands
are represented  by adenomas  from  the dark  main  cells.  Remission  of  primary  hyperparathyroidism  was
achieved.
DISCUSSION:  This  clinical  report  confirms  the  literature  on  a  decrease  in the  sensitivity  of  imaging  meth-
ods  in  the  diagnosis  of  double  adenomas.  A  decrease  in the  effectiveness  of  intraoperative  monitoring

of  parathyroid  hormone  with  double  adenomas  was  confirmed.  In this  patient,  a  double  parathyroid
adenomectomy  was  sufficient  to achieve  remission  of  hyperparathyroidism.
CONCLUSION:  With  double  adenomas,  a comprehensive  assessment  of  all imaging  methods  is  required.
A  positive  test  during  intraoperative  monitoring  of IPTG  does  not  exclude  a  double  adenoma  in a  patient.
It  is  necessary  to perform  a bilateral  neck  exploration  with identification  of  all parathyroid  glands.

© 2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is  an  open  access  article
he CC
under  t

. Introduction

In 80–90% of cases, the cause of sporadic primary hyperparathy-
oidism (PHPT) is adenoma of one parathyroid gland, in 10–15% -
yperplasia of four parathyroid glands, in 5% - multi-gland disease
MGD) and less than 1% - cancer of the parathyroid glands [1]. The
requency of occurrence of MGD  (both adenomas and hyperplasias)
s from 7 to 33%, and double gland disease (DGD) from 2 to 11% [2].

Nowadays there is no single understanding of the phenomenon
f DGD. On the one hand, DGD is a separate clinical unit [2]. On the

ther hand, DGD is an asynchronous form of hyperplasia of four
arathyroid glands [3].
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ttps://doi.org/10.1016/j.ijscr.2020.08.063
210-2612/© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This i
rg/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Currently, double gland disease is a difficult diagnostic task. The
sensitivity of various imaging methods is 41.8% for ultrasonogra-
phy, 34.5% for scintigraphy and 64.3% for multispiral computed
tomography (MSCT) [3]. The sensitivity of imaging methods in the
diagnosis of double adenomas: 88% for MSCT, 65% for scintigraphy
and 57% for ultrasonography [4]. The sensitivity of the scintigraphy
is 68% for double adenomas [5]. The use of two  imaging meth-
ods increases the accuracy of localization of a single parathyroid
adenoma to 99% [6]. The inconsistency of the results of imaging
methods reaches 38% in double gland disease [7].

Usually, patients with DGD undergo a bilateral neck exploration
(BNE) with four-gland identification and intraoperative monitoring
parathyroid hormone [2,3]. The intraoperative monitoring of PTH in
97.5% of cases predicted success or failure of treatment of DGD [8].
Grerogio et al. reports in his article about the levels of intraoperative

PTH in the surgical treatment of DGD (68 cases) [3]. In 35.3% (n =
24) cases, parathyroid hormone analysis was  taken after removal
of the first adenoma, and in 64.7% (n = 44) cases after removal of
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n right upper parathyroid gland (1) and left upper parathyroid gland (2).
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Fig. 1. Multi-slice CT scan with angiography: Sagital and Frontal sca

wo adenomas. The first group results of PTH were false positive
3].

Some authors claim, that intraoperative monitoring of PTH is
ensitive to the detection of DGD and allows to determine the vol-
me  of resection [9,10]. Other authors inform, that intraoperative
onitoring of PTH in 20–45% of cases did not allow the detection

f a double adenoma [11,12].
We present our experience of surgical treatment of double

arathyroid adenomas in patients with primary hyperparathy-
oidism.

. Presentation of case

A 64-year-old woman has been under the care of endocrinolo-
ist with multinodular goiter for 7 years. Six months ago, she was
eferred to an endocrine surgeon in our clinic to evaluate a per-
istently elevating level of calcium. She has been complaining of
ervousness and anxiety. In fact, she has not been suffering from
ain in bones and joints and has not had pathological fractures,
ephrolithiasis, gastropathy, as well as vitamin D deficiency. In
he biochemical analysis of the patient’s blood, the serum level of
otal calcium was increased - 2.79 mmol/l (reference values 2.1–2.6

mol/l), ionized calcium - 1.64 mmol/l (reference values 1.15–1.27
mol/l), parathyroid hormone - 191.4 pg/mL (reference values

5.0–68.3 pg/ml). The daily urinary calcium excretion was  7.66
mol  /day (reference values 2.5–6.25 mmol/day). An ultrasonogra-

hy scan showed the presence of oval hypoechoic formations under
he lower poles of both thyroid lobes: 15.0 × 8.0 × 22.0 mm  in size
nder the right lobe and 21 × 13 × 27 mm under the left lobe. The
otal volume of the thyroid gland was 20.5 cm3, the right lobe was
4.2 cm3, the left lobe was 6.3 cm3. A scintigraphy scan did not
stablish an increase in the functional activity of the parathyroid
lands. MSCT scan showed the presence of formations on the pos-
erior surfaces of both lobes of the thyroid gland with a density of
5–61 HU: 17 × 12 × 24 mm on the right and 15 × 10 × 24 mm on
he left (Fig. 1). According to MSCT scan, the size of the right lobe
f the thyroid gland was 33.6 × 23.4 × 35.6 mm,  the isthmus was
0 mm,  and the left lobe was 31 × 15 × 45.4 mm.  In addition, the
ight lobe of the thyroid gland has been compressing and narrowing
he diameter of the trachea to 12 mm.  Bone mineral density scan
howed that the minimum T-score was −2.6 in the lumbar spine.

According to a preoperative study, surgical intervention was
lanned in the amount of cervicotomy, BNE with four-gland iden-
ification and intraoperative monitoring parathyroid hormone,
ight-sided hemithyroidectomy.
The operation took place on January 22, 2020. A cervicotomy
as performed according to a standard technique. An encapsulated

ight upper parathyroid gland measuring 2.5 × 1.5 × 1.0 cm in dark
rown color was found dorsally to the right recurrent laryngeal
Fig. 2. Macrophotography of operative material. Excised right upper parathyroid
gland (a) and left upper parathyroid gland (b).

nerve at the level of the middle third of the right lobe of the thyroid
gland. The next step was an exploration of the central fatty tissue of
the neck and upper horn of the thymus on the right. The right lower
parathyroid gland was  not reliably found. The upper left parathy-
roid gland 3.0 × 3.0 × 1.5 cm in size, dark brown, was  found dorsally
to the left recurrent laryngeal nerve and cranially to the upper pole
of the left lobe of the thyroid gland. The left lower parathyroid gland
0.6 × 0.3 × 0.2 cm of gray-yellow color was found ventrally to
the left recurrent laryngeal nerve and caudally to the lower pole
of the left thyroid lobe. This gland was  not visually changed. The
mobilization of the right upper parathyroid gland was  performed.
This gland was  removed without damaging the capsule. The oper-
ation was  continued by mobilization and removal of the left upper
parathyroid gland (Fig. 2).

The final stage was the intersection of the unpaired and superior
thyroid artery and vein on the right, and extrafascial mobilization
and removal of the right lobe of the thyroid gland with the isthmus
under visual control and preservation of the right recurrent laryn-
geal nerve were performed. The operation was supplemented with
a biopsy ¼ of the tissue of the left lower parathyroid gland for the
purpose of histological control. The dynamics of the level of intra-
operative monitoring of intact PTH (iPTH) was  as follows: before
the skin incision - 191.2 pg/ml; at the time of mobilization of the
right upper parathyroid gland - 463.5 pg/ml; 10 min after removal
of the right upper parathyroid gland - 189.4 pg/ml; after 10 min
after removal of the left upper parathyroid gland - 36.3 pg/ml.

According to a histological study, the right and left upper
parathyroid glands were represented by adenomas from the dark
main cells (Fig. 3). They had capsule and a portion of unchanged
parathyroid tissue with the light main cells. On sections of a biopsy
¼ of the left lower parathyroid gland, there was normal parathyroid
tissue.
In the postoperative period, laryngoscopy was performed, on
which the normal mobility of the vocal folds was established. On the
first day after surgery, the level of PTH was 0.7 pg/ml. By the fourth
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ig. 3. Microphotography of operative material.Tinted with hematoxylin and eosine
 capsule (1) and a fragment of unchanged parathyroid tissue (2). (b) Magnification 

 fragment of unchanged parathyroid tissue (2).

ay, the level of ionized calcium decreased to 1.07 mmol/l. Substitu-
ion therapy was  prescribed in the amount of calcium carbonate 4 g
er day and alfacalcidol 4 mcg  per day. Hypocalcemia was stopped.
he patient was discharged on the 7th day after the operation under
he care of an outpatient surgeon and endocrinologist.

. Discussion

This clinical case confirms the existing point of view about dou-
le adenomas as a separate clinical unit [2]. According to the data
f preoperative examination (ultrasound, MSCT), an increase in
he parathyroid glands on both sides (upper left and upper right
arathyroid glands) was established. By scintigraphy, the local-

zation of enlarged parathyroid glands was not established. This
onfirms literature data that the sensitivity of imaging methods
ecreases when double adenomas are detected [4,5,7]. Based on
he experience of surgical treatment of double adenomas [2,3], BNE
as planned with a visual assessment of all parathyroid glands. The
ecrease in the level of iPTH after removal of the first adenoma was
9.1% of the level at the time of its mobilization. From the point
f view of the “Miami criterion” [13] the test is positive. However,
nowing the presence of a second adenoma, the test was of an aca-
emic nature. The decrease in the level of iPTH after removal of the
econd adenoma was 92.1% of the level at the time of mobilization
f the first adenoma and reached reference values. An assessment
f the levels of iPTH confirms the literature data that the sample has

 low sensitivity in the detection of double adenomas [11,12]. The
ast test of iPTH allowed us not to continue the search for the fourth
arathyroid gland and to shorten the operation time. The deci-
ion was correct, because by the time the patient was discharged,
emission of primary hyperparathyroidism was achieved.

. Conclusion

Double adenomas in primary hyperparathyroidism are a dif-
cult diagnostic and therapeutic task. A comprehensive and
horough assessment of all methods for visualization of the
arathyroid glands at the preoperative stage, including using MSCT
ngiography and MRI  to establish multi-gland disease, is required.
ouble adenomas require a bilateral neck audit with a visual assess-
ent of all parathyroid glands. A positive test during intraoperative
onitoring of iPTH does not exclude a double adenoma in a patient.
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