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INTRODUCTION:  Ectopic  parathyroid  adenoma  is  rare  during  pregnancy  but  poses  multiple  challenges  in
treatment.  It presents  as  primary  hyperparathyroidism  which  leads  to  symptoms  and  complications  of
hypercalcemia  in both  the  mother  and  fetus.
PRESENTATION  OF  CASE:  A  38-year-old  Sudanese  female  presented  with  diffuse bone  pain  and  polyuria.
Laboratory  investigations  revealed  elevated  serum  calcium  and  parathyroid  hormone.  Ultrasound  of  the
neck  did not  show  any  abnormal  lesion,  however  99mTc-sestamibi  scan  showed  a right  sided  parathyroid
adenoma,  and an earlier  CT scan  showed  the  adenoma  to  be in an  ectopic  paraesophageal  position.
Focused  surgical  neck  exploration  was  done,  and  the ectopic  parathyroid  adenoma  was  excised.
DISCUSSION:  Preoperative  localization  of  the  ectopic  parathyroid  adenoma  allows  for  a focused  surgical
procedure.  Ultrasound  is  the  safest  during  pregnancy,  but 99mTc-sestamibi  and  CT  scan  may  be necessary
if  ultrasound  or initial  bilateral  neck  exploration  do not  detect  any  adenoma.  Mild  elevations  in  maternal

serum  calcium  can  have  detrimental  effects  on  the  fetus which  suggests  that  a  surgical  approach  may  be
necessary  in  the  majority  of  cases.
CONCLUSIONS:  Ectopic  parathyroid  adenoma  is rare  during  pregnancy  and  is  detrimental  to both  the
mother  and  fetus.  Preoperative  localization  allows  for a focused  surgery  which  is a  definitive  treatment
and  can  safely  be performed  during  the  2nd  trimester  of pregnancy.

© 2020  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he  CC
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1. Background

The parathyroid glands (PG) are four small glands on the poste-
rior aspect of the lateral lobes of the thyroid gland. The superior and
inferior glands are usually symmetrical; however, their anatomical
positions varies due to their lines of embryological descent from
the 4th and 3rd branchial pouches respectively [1]. PG which devi-
ate from normal positions are ectopic, and their location is related
to the same origins of the parathyroid, thyroid, and thymic tissue
[2]. The prevalence of ectopic parathyroid gland (EPG) ranges from
28–42.8% (autopsy series) to 6.3–16% (smaller series studies) [1].
For instance, others reported a 7% incidence of paraesophageal EPG

[3,4].

A primary pathology of the PG is a parathyroid adenoma (PA)
resulting in primary hyperparathyroidism with refractory hyper-
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alcemia. This is the third most common endocrine disorder
orldwide [5], and females are affected as twice as males. Pri-
ary hyperparathyroidism in pregnancy, however, is rare, with

.15–1.4% prevalence [6]. The initial presentation of primary hyper-
arathyroidism includes generalized fatigue, proximal weakness
nd increased frequency of urination, all of which can be mistaken
o be part of the normal effects of pregnancy, therefore leading
o a delayed diagnosis. In addition, maternal serum calcium may
ot be significantly elevated due to the physiologic effects of preg-
ancy that include decreased serum albumin levels and increased
lomerular filtration rate [7].

During pregnancy, primary hyperparathyroidism needs to be
iagnosed as early as possible in order to avoid the highly delete-
ious effects of hypercalcemia on the mother and developing fetus
8]. From the maternal side, very high serum calcium levels may
resent as hyperemesis, nephrolithiasis, recurrent urinary tract
nfection, and pancreatitis; as for the baby, there could be preterm
elivery, low birth weight and fetal demise, as well as hypocalcemia
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Fig. 1. Timeline and sequence of events over 3 years.
Normal values: Calcium (2.15–2.50 mmol/L), PTH (10–65 pg/mL), Albumin (35–50 g
calcium  (2.50–7.50 mmol/L per 24 h), TSH (0.4–4.0 mIU/L).

and tetany (secondary to fetal parathyroid hormone suppression)
in the immediate neonatal period [9,10].

To the best of our knowledge, this could be the seventh case
globally and the second reported case from the MENA region
(Middle East and North Africa) of primary hyperparathyroidism in
pregnancy due to ectopic parathyroid adenoma (EPA). We  report
this case in line with the updated consensus-based surgical case
report (SCARE) guidelines [11]. In addition, we undertook a litera-
ture review of EPA presenting during pregnancy.

2. Case presentation

A 38 year old Sudanese female of 15 weeks gestation (gravida
9 para 4) came to our Thyroid Surgery outpatient clinic at Hamad
General Hospital in Doha (largest tertiary care facility in Qatar),
referred from obstetrics, with a 2 year history of generalized bone
pain most prominent in the hands, palpitation, and increased
frequency of urination. These symptoms gradually progressed in
severity and were affecting her quality of life. She denied any nau-
sea, vomiting, constipation or flank pain.

Past medical history (Fig. 1A) was significant for chronic gener-
alized lymphadenopathy and recurrent lower bilateral lower limb

swelling (possible lymphedema). Her last 5 pregnancies before the
current pregnancy resulted in 4 abortions and a miscarriage at
20-week gestation, with no clear diagnosis. Family history, social
history and review of systems were unremarkable. She did not
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tamin D (35–80 ng/mL), GFR (> 60 mL/min), Creatinine (44–97 �mol/L), 24-h urine

moke tobacco and never consumed alcohol. Physical examination
howed bilateral lower limb edema. The remainder of the physical
xam was  unremarkable. On admission, her pulse, blood pressure
nd temperature were within normal.

On initial admission to the medical team, a hypercalcemia
orkup was  done (Fig. 1B). Serology and laboratory tests showed

levated corrected calcium and intact parathyroid hormone (PTH),
nd low vitamin D. Her complete blood count and liver enzymes
ndings were within normal limits and urinalysis, microbiology
nd autoimmune workups were unremarkable. A diagnosis of pri-
ary hyperparathyroidism was  made which warranted imaging

f the PG (Fig. 1B). Ultrasound (US) of the neck did not identify
arathyroid lesions; an earlier 99mTc-sestamibi scan (sestamibi
can) undertaken before her current pregnancy (Fig. 2) revealed
ctivity at the lower pole of the right thyroid lobe suggesting a right
nferior PA; and, her CT scan taken a year earlier (Fig. 3) as work up
or generalized lymphadenopathy showed an ectopic right inferior
araesophageal parathyroid lesion (7 mm diameter) impressive of
ight inferior PA.

She was referred urgently to our thyroid surgery clinic, and
as 18 weeks pregnant with hypercalcemia due to primary hyper-

arathyroidism associated with subclinical hyperthyroidism which

as managed with beta blocker only (Fig. 1C). The patient was then

een and admitted to our surgical team (index admission, Fig. 1D).
part from her high serum calcium and PTH, laboratory tests and
enal function were within normal, and based on the previous ses-
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Fig. 2. Early and late 99mTc-sestamibi scintigraphy parathyroid scan images of neck and mediastinum anteriorly at 20 min and 2 h showing increased focal uptake suggestive
of  right inferior parathyroid adenoma.

Fig. 3. A Coronal, B axial and C sagittal views CT scan of the neck showing the ectopic parathyroid adenoma (red arrow) located in a paraoesophageal position, trachea (green
arrow)  and esophagus (blue arrow).
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Fig. 4. Excised paraesophageal PA.

tamibi scan and CT (Fig. 1B, and Figs. 2 and 3), the diagnosis of
primary hyperparathyroidism due to EPA (paraoesophageal) was
confirmed.

The patient was admitted for urgent parathyroidectomy.
Focused neck exploration by an experienced senior surgeon con-
firmed that the PG was not at its normal anatomical position, and
that the PA was ectopic (paraesophageal), posterior to the recurrent
laryngeal nerve. Frozen sections histologically confirmed PA, and
intraoperative rapid PTH monitoring before excision and 10 min
after excision of the PA, showed a serum PTH decrease by 98%
(Fig. 1E) confirming the removal of the hypersecreting gland (Fig. 4).
On the first postoperative day, the patient developed mild symp-
toms and signs of hypocalcemia, the laboratory findings revealed
low intact PTH (1 pg/mL) and serum calcium (1.9 mmol/L), and she
was given treatment (Fig. 1F). A week later, follow up at our thy-
roid surgery clinic revealed that the patient did not complain of any
of the symptoms of hypercalcemia experienced prior to surgery,
or symptoms of hypocalcemia that developed in the early post-
operative period, and she had normal laboratory findings (Fig. 1G),
and histopathology showed findings consistent with hypercellular
parathyroid tissue, compatible with PA (1.5 × 0.7 × 0.4 cm)  weight-
ing 0.1 g.

3. Discussion

Calcium homeostasis during pregnancy avoids hypercalcemia
and its complications in the mother and fetus. We  report a rare
case of a pregnant female with ectopic right paraesophageal PA
leading to hyperparathyroidism and hypercalcemia. Such hyper-
calcemia might have been possibly responsible for her previous
four successive abortions and one miscarriage in the period prior
to her current pregnancy. Fetal PG develop after the first trimester,
hence maternal serum calcium levels dictate calcium homeostasis
in the fetus during this time [12]. Elevated maternal serum cal-
cium results in fetal hypercalcemia [13], and as fetal PG develop,
fetal hypercalcemia suppresses the fetal PG that predisposes the
fetus to postpartum hypocalcemia once calcium delivery from the
mother ceases after birth and the fetus is unable to mobilize calcium
from the bones [14]. Our case demonstrates dysregulated calcium
homeostasis evidenced by the mother’s symptomatic presenta-
tion and previous abortions and miscarriage, possibly as a result
of hypercalcemia.

Table 1 shows that our patient’s presentation with polyuria

agrees with cases identified in the literature review we  under-
took [15], but she had no renal complications e.g., nephrolithiasis
and pyelonephritis, contrary to other reports [6,15,16]. Her com-
plaint of bone pain was also not commonly reported by other Ta
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authors (Table 1). About 67% of women with primary hyperparathy-
roidism have symptoms of hypercalcemia, e.g. nausea, vomiting
and constipation, which are normal complaints during pregnancy
[14,17]. In primary hyperparathyroidism during pregnancy, the
early mild hypercalcemia can be difficult to diagnose due two
reasons: symptoms can be overlooked; and, normal physiologic
responses (increased intravascular volume and glomerular filtra-
tion that lead to hemodilution and gestational hypoalbuminemia,
hypercalciuria, and decreased total body calcium) can mask the
hypercalcemia [14,18,19]. Despite such physiologic responses, our
patient had high level of serum calcium (3.03 mmol/L). As for the
investigations, our case demonstrates the importance of identi-
fying EPA prior to surgery in order to prevent unsuccessful neck
exploration and prolonged time of surgery. Preoperative local-
ization of EPA avoids reoperation in > 95% of cases [20]. CT and
sestamibi are harmful to the fetus, but our patient had the CT as
a workup for her lymphadenopathy and had the sestamibi during
her initial hypercalcemia workup, both before pregnancy. US is safe
during pregnancy but is operator dependent (possible false nega-
tive findings), with 27–89% sensitivity for EPA detection [1]. We
encountered such a false negative finding (US did not detect the
EPA), in agreement with others [12] (Table 1). Localization of EPA
in pregnancy is difficult, US is the imaging of choice, but further
imaging may  be required to localize the EPA. Sestamibi scan is use-
ful for preoperative identification of EPA (80–99% sensitivity) [21],
and it successfully identified our patient’s PA but did not localize its
ectopic position. In pregnancy, low dose sestamibi scan is unlikely
to be detrimental [22]; and CT is contraindicated in pregnancy but
may  be used with appropriate abdominal shielding [6,23] (Table 1).

Combined imaging (sestamibi and CT) enhance the diagnosis,
detecting the most abnormal glands [6]. Such combination after
failed neck exploration can ensure success of the second surgery
[6]. 18F-fluorocholine PET/CT may  localize EPA in pregnancy after
negative/equivocal US and/or scintigraphy/single-photon emission
computed tomography (SPECT) [24]. A multidisciplinary team can
select the appropriate imaging with the least harm to both the
mother and fetus [25].

The ’true’ EPA prevalence remains unconfirmed. In small stud-
ies of patients undergoing neck re-exploration, prevalence was
29–45% [1]. EPA can locate within the mediastinum as observed
in Table 1 [6,12,15,16,24] or thymus [23].

Nephrolithiasis, bone disease, and pancreatitis complicate
hypercalcemia due to primary hyperparathyroidism [17]. Post-
delivery, the mother no longer provides the fetus, which exposes
her to very high calcium levels (life threatening hypercalcemic
crisis) [9,26]. Postpartum fetal hypocalcemia (convulsive attacks)
with maternal bilateral nephrolithiasis have been reported [16]
(Table 1). Fetal complications include fetal demise, low birth
weight, preterm delivery, and depressed fetal parathyroid leading
to postpartum neonatal hypocalcemia/tetany [9,14,27]. Our case
had no complications: diagnosis was done at the index admis-
sion, and within two weeks, urgent surgery (EPA excision) was
undertaken in the second trimester and follow up by obstetrician
confirmed uneventful post-operative period for mother and fetus.
This is in support of the importance of early suspicion and diagno-
sis prior to severe presentations, increased morbidity and mortality
[8].

As for miscarriage, hyperparathyroidism is associated with
3.5 times increase in miscarriage [8]. Roughly > 50% of primary
hyperparathyroidism in pregnancy is undiagnosed; 72% of preg-
nant women had hypercalcemia at miscarriage, suggesting delayed
diagnosis; and serum calcium as low as 10.7 mg/dL led to mis-

carriage [8]. This warrants thorough investigations in order to
exclude PHA-primary hyperparathyroidism. Due to our patient’s
history of overlap of previous abortions/miscarriage and symp-
toms of hypercalcemia, it is possible that the patient’s primary
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yperparathyroidism (undiagnosed at that time) could have been
esponsible for her miscarriage in Sudan before we encountered
er in Qatar. We  are unable to confirm such speculation as the data

s not available.
As for management, surgical procedures depend on the EPA’s

ocation (Table 1). We  localized the EPA before surgery, and under-
ook right sided focused parathyroidectomy, which is as effective
s bilateral neck dissection, but associated with better scars and
atient satisfaction, and shorter operative time and hospital stay
28]. Other techniques include median sternotomy for mediastinal
PA [23], and less invasive video assisted thoracoscopic surgery
16].

A pregnant patient raises concerns about the safety of general
nesthesia and surgery. The argument against parathyroidectomy
ue to teratogenic effects of general anesthesia may  be overex-
ggerated [6] as modern-day anesthesia can be used safely in
regnancy [29,30]. In addition, surgery (parathyroidectomy) has
uch lower neonatal complications compared to conservative

herapy [17,31]. Parathyroidectomy is safe when carried out by
xperienced surgeons [8], and surgery provides a curative treat-
ent which removes the risks of maternal and fetal hypercalcemia

s well as post-partum fetal hypocalcemia [31]. Conservative
anagement (oral hydration and bisphosphonates) is sometimes

ecommended, although even mild hypercalcemia can lead to sig-
ificant maternal complications and neonatal tetany [8,31]. The

ack of a tightly defined relationship between serum calcium level
nd the ability to predict maternal or fetal complications suggests
hat mild hypercalcemia may  still require definitive surgical man-
gement [6].

The current case demonstrated a successful focused neck explo-
ation undertaken during the 2nd trimester which is an agreed
ptimal time for surgery [32]. For women diagnosed with PA
nd are planning to get pregnant, information should be provided
egarding the difficulty and risks associated with the management
f primary hyperparathyroidism during pregnancy [33].

. Conclusion

EPA in pregnancy is rare, with challenges in diagnosis and man-
gement. A high index of suspicion is useful, and as even mild
levations of maternal serum calcium can exert potential nega-
ive effects on the fetus, a surgical approach should be considered
ver conservative therapy. A multidisciplinary approach is required

n order to select the safest imaging modalities for pre-operative
ocalization of the EPA in pregnancy which will allow for a focused,
horter and less invasive surgical procedure. The procedure should
e performed by an experienced surgeon taking into considera-
ion the ectopic location of the PA and the potential intraoperative
echnical difficulties and morbidities related to both the mother
nd fetus.
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