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Abstract

Background Hyperparathyroidism in pregnancy is a

threat to the health of both mother and fetus. The mothers

suffer commonly from nephrolithiasis, hyperemesis, or

even hypercalcemic crisis. Untreated disease will com-

monly complicate fetal development and fetal death is a

significant risk. Treatment options, including medical and

surgical therapy, are debated in the literature.

Methods This is a case series comprising seven patients

with primary hyperparathyroidism in pregnancy. Data

collected included symptoms at diagnosis, biochemical

abnormalities, pathologic findings, treatment regimes, and

subsequent maternal and fetal outcomes.

Results Seven women, aged 20 to 39 years, presented

with hyperparathyroidism during pregnancy. The earliest

presented at 8 weeks and the latest at 38 weeks. Four of

seven patients experienced renal calculi. Calcium levels

were 2.7–3.5 mmol/l. All were found to have solitary

parathyroid adenomas, of which two were in ectopic

locations. Fetal complications included three preterm

deliveries and one fetal death with no cases of neonatal

tetany. Maternal and fetal complications could not be

predicted based on duration or severity of hypercalcemia.

Three patients were treated during pregnancy with surgery,

and two of these had ectopic glands that required reoper-

ations with a novel approach using Tc-99m sestamibi

scanning during pregnancy to assist in localizing the

abnormal gland. Four cases were treated postpartum with a

combination of open and minimally invasive approaches

after localization. No operative complications or fetal loss

related to surgery were observed in this cohort.

Conclusions Primary hyperparathyroidism in pregnancy

represents a significant risk for maternal and fetal com-

plications that cannot be predicted by duration of symp-

toms or serum calcium levels. Surgical treatment should be

considered early, and a minimally invasive approach with

ultrasound is best suited to mitigating risk to mother and

fetus. Equally important, Tc-99m sestamibi imaging may

be used safely for localization of the parathyroids after

negative cervical explorations.

Keywords Endocrine � Head and Neck

Introduction

Primary hyperparathyroidism in pregnant women presents

a threat to the health of both mother and fetus [1–6]. Often

presenting with subtle and nonspecific findings, the repor-

ted prevalence of hyperparathyroidism in pregnancy varies

from 0.15 to 1.4% [5, 7]. The most common symptoms that

prompt investigation in the general population, including

fatigue, lethargy, and proximal muscle weakness, may be

dismissed by patient or physician in pregnant women [7]. A

relative state of maternal hypocalcemia with high fetal

calcium requirements and increased maternal urinary

excretion also may mask the presence of this disease and
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thus account for the wide variations in reported prevalence

[7, 8]. In the mother, untreated parathyroid disease can lead

to nephrolithiasis, hyperemesis, or potentially life-threat-

ening complications, including hypercalcemic crisis and

pancreatitis [5, 7, 9]. Fetal complications, which may occur

in up to 80% of fetuses in untreated mothers, include

intrauterine growth retardation, low birth weight, preterm

delivery, intrauterine fetal demise, or postpartum neonatal

tetany [5, 10–13].

A solitary parathyroid adenoma accounts for more than

85% of all cases of primary hyperparathyroidism in preg-

nancy [5–7]. The dilemma for most physicians is how to

balance the risks of medical treatment versus surgical

removal of the adenoma at different stages of pregnancy.

Conservative medical treatment typically consists of low

calcium diet, high fluid intake, and oral phosphates. Phar-

macologic options are limited in pregnancy because the use

of calcitonin and bisphosphonate therapy to lower serum

calcium is not advised [7, 14–16]. When surgery is con-

sidered for hyperparathyroidism in pregnancy, the

approach will depend on whether the diseased gland can be

localized preoperatively [17, 18]. If localized by ultra-

sound, the surgeon may choose a minimally invasive

incision under a local anesthetic, but the chance of success

as outlined by the Kebebew score is likely improved in

more advanced disease with calcium levels[3 mmol/l and

PTH values at least two times normal [18]. The second

option is a four gland open neck exploration performed in

the second trimester. Preoperative localization with Tc-

99m sestamibi is not typically offered in pregnancy [5, 7,

17–21]. The timing of surgery is debated in the literature as

to whether surgery can be delayed until postpartum in

‘‘mild’’ cases of hyperparathyroidism with no symptoms

and calcium levels \3 mmol/l. Treatment is typically

avoided in pregnancy due to concern for fetal outcomes.

The inability to utilize Tc-99m sestamibi scans to localize

hyperfunctioning glands not identified by ultrasound also

may encourage physicians to delay surgical treatment until

after delivery, thus allowing for a minimally invasive

approach [22–26].

Recent reviews of the different treatment options for

primary hyperparathyroidism in pregnancy advocate dis-

parate views. Conservative therapy has been suggested as

the best option, bridging patients to surgery postpartum

[5–7]. Others advocate surgical treatment, even in the third

trimester providing that the patient’s calcium levels exceed

3 mmol/l or when patients are experiencing symptoms [7,

27, 28]. No prospective data are available and many reports

are typically limited to the experience of one to three cases.

In one of the largest reviews in the literature, Kelly found

that conservative therapy through pregnancy resulted in

significant maternal complications as well a significant

incidence of neonatal tetany at term [5]. Moreover, when

treated surgically, the overall neonatal complication rate is

much lower than that documented for conservative therapy,

at 10–20% [5, 7]. There are virtually no reports on the

surgical management of ectopic glands or persistent dis-

ease and the timing for surgery in pregnancy remains a

debated issue [29, 30]. In this report, we review seven cases

of primary hyperparathyroidism in pregnancy and discuss

the role of parathyroid localization and parathyroid surgery

in pregnant women.

Patients and methods

This is a case series for the years 1992 to 2007 for surgical

cases for hyperparathyroidism in pregnancy. The New

South Wales Health Human Research Ethics Committee

and the University of Alberta Health Ethics Review Board

approved the research protocol. All patients gave consent

to the acquisition and storage of such data for research

purposes. Patient demographics, presentation, biochemis-

try, imaging, and pathology results were collected as well

as fetal outcomes. Diagnosis of hyperparathyroidism was

made on the basis of biochemical determination of elevated

calcium levels and inappropriately nonsuppressed PTH

levels. Data were obtained from the University of Sydney

Endocrine Surgical Unit and University of Alberta medical

records database. In all cases an endocrinologist, obstetri-

cian, and surgeon were consulted in patient management.

When performed surgery consisted of a traditional four

gland exploration of parathyroid glands or a directed,

minimally invasive procedure using preoperative ultra-

sound and Tc-99m sestamibi scans to localize the para-

thyroid adenoma. All pathology results were reviewed to

confirm histologic diagnosis of parathyroid adenoma.

Results

The case series sampled the surgical cases of four surgeons

during a 15-year period in which 3,395 patients were

treated for primary hyperparathyroidism. During this

timeframe, seven women, varying from 20 to 39 years of

age, presented with primary hyperparathyroidism. A sum-

mary of the demographics, patient symptoms, and com-

plications as well as the clinical biochemistry is shown in

Table 1. The earliest diagnosis was at 8 weeks with the

latest at 38 weeks, and there did not seem to be a predis-

position in relation to trimester. All of the cases presented

as an incidental finding or as part of the workup for

hypertension or renal calculi. The levels of serum calcium

in four of the cases exceeded 3.0 mmol/l and PTH values

were all significantly elevated, in one case more than five

times normal (Table 1). Urine calcium determinations
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demonstrated increased fractional excretion of calcium. On

detailed questioning, no patient had a previous endocrine

tumor or family history of thyroid or parathyroid disease.

The surgical case histories follow two patterns, as out-

lined in Table 1. In four cases, patients had a diagnosis of

primary hyperparathyroidism but surgical treatment was

completed postpartum. In the first case the diagnosis was at

8 weeks, but before treatment could be initiated the patient

suffered an unfortunate spontaneous abortion and a four

gland exploration was completed postpartum. In the cases

identified at 20 and 34 weeks, conservative therapy was

attempted comprising hospital supervised hydration, low

calcium diet, and oral phosphates. However, both cases had

preterm delivery within 2 weeks of medical therapy. In

these cases both fetuses were healthy and, although

requiring critical care, neither infant suffered any sequelae

related to elevated maternal calcium levels. The manage-

ment in these cases was a minimally invasive parathy-

roidectomy after successful localization with ultrasound

and Tc-99m sestamibi scans. The fourth case managed

postpartum was a consequence of an emergent preterm

delivery at 38 weeks of a healthy infant with normal cal-

cium metabolism. The patient first had a four gland sur-

gical exploration that failed. After ultrasound, CT and

Tc-99m sestamibi scans she was found to have a thoracic

parathyroid adenoma that was removed subsequently via a

thoracotomy.

In the second set of cases, surgical therapy was man-

dated during pregnancy due to patient symptoms and high

calcium levels. Also, one case (21 weeks), multiple pre-

vious lost pregnancies were thought possibly to be caused

by unrecognized primary hyperparathyroidism and the

patient requested early operative intervention. The patient

had a successful open procedure in the second trimester

(24 weeks) with biochemical cure and a normal fetal

delivery at term. In the other two patients (10 and 23 weeks

gestation), a standard four gland cervical exploration was

completed in the second trimester—in one case by a sur-

geon outside this study. Despite a comprehensive explo-

ration of all parathyroid-bearing areas in the neck, no

abnormal parathyroid tissue was identified between the

carotid bifurcation and the anterior mediastinum. The

persistence of high calcium levels in the initial postoper-

ative period prompted further attempts to localize the

abnormal parathyroid tissue. In both cases, a parathyroid

scan using Tc-99m sestamibi was performed with a CT

scan of the neck and chest. In performing the sestamibi

study, dosimetry was carefully calculated and a number of

measures were adopted to reduce the radiation dose to the

fetus, including a 50% reduction in the administered dose

of Tc-99m sestamibi with a corresponding increase in

scanning time, increased maternal hydration, and urinary

catheterisation for 24 h after tracer administration. The

combined techniques were able to localize adenomas

concordantly in the mediastinum at the level of the aortic

arch (10 weeks) and in the thymus (21 weeks). Figure 1

shows the parathyroid scan for the thoracic parathyroid

adenoma. The thymic gland was removed through the neck

and a thoracotomy removed the diseased gland in the

mediastinal tumor, both demonstrating biochemical cure.

After birth, there were no complications. In all cases, there

was no evidence of neonatal tetany, hypocalcemia, or

maldevelopment. All adenomas, between 95 mg and 2 g in

size, were described pathologically as fat-depleted glands

with nodular hyperplasia and trabecular architecture.

Discussion

This cohort, the largest single published series of primary

hyperparathyroidism in pregnancy, demonstrates some

important facets of the natural history of this disease.

Consistent with previous reports, the majority of this

cohort demonstrated symptoms, notably nephrolithiasis.

Table 1 Patient demographics and clinical biochemistry

Gestation (wk) Symptoms Serum calcium

(mmol/l) (2.1–2.5a)

PTH (pmol/l)

(1.1–6.8a)

Fetal outcome Surgical treatment

8 Renal calculi 2.7 12 Fetal demise Postpartum: four gland exploration

20 3.2 13 Preterm labor Postpartum: MIP

34 2.7 10 Preterm labor Postpartum: MIP

38 Renal calculi 3.1 40 Preterm labor Postpartum: two surgical attempts, second

with Tc-99m localization

10 Renal calculi 3.5 25 Second trimester: two surgical attempts,

second with Tc-99m localization

21 2.8 15 Second trimester: 4-gland exploration

23 Renal calculi 3.2 19 Second trimester: two surgical attempts,

second with Tc-99m localization

a Reference range
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Hypertension also was seen in three of the cases but this

can be attributed to a number of different causes other than

hyperparathyroidism [5, 7]. Hyperemesis and other more

severe, but less commonly reported complications,

including pancreatitis and crisis hypercalcemia, were not

seen [5, 7, 31]. In two cases subclinical hyperparathy-

roidism was thought to be a possible contributing factor in

previous spontaneous abortions, but a lack of available data

on calcium and PTH levels prevented confirmation. A shift

in maternal calcium homeostasis artificially lowers calcium

levels in pregnancy, which may have obscured the diag-

nosis in previous pregnancies [5, 32, 33]. We also note that

the calcium levels vary significantly in our cohort, from 2.7

to 3.5 mmol/l, and that relatively mild hypercalcemia did

not prevent or preclude maternal complications. Hyper-

parathyroidism was diagnosed with similar frequency in all

trimesters. Three of the seven patients did not have

symptoms and it was screening of serum calcium levels

that led to the diagnosis. Thus, recognizing the limitations

of a retrospective case series, we believe that the rate of

subclinical disease may be significant as suggested by

Schnatz and Curry [7]. Fetal complications observed in our

study, including three preterm deliveries and a fetal demise

in a total of seven pregnancies, mirror the high level of

overall complications documented in previous studies,

nearing 80% [5, 7, 34, 35]. However, neonatal tetany, a

common complication in previous studies, was not seen in

any of the infants postpartum. This possibly reflects the

relatively short exposure of the fetus to hypercalcemia

because all the mothers delivered or were surgically treated

within 6 weeks of diagnosis as opposed to previous cohorts

where the hypercalcemia was treated medically through

pregnancy. There is no cohort that has been followed at our

institutions that was treated medically; thus, it is not pos-

sible to truly compare outcomes. However, in previous

historical cohorts, 37% had neonatal tetany in patients

treated medically with an overall neonatal mortality rate

nearing one in five [5]. It also is important to note that the

fetal complications that we observed—notably preterm

delivery and fetal demise—can be the result of many other

factors, including genetic abnormalities.

The optimal management of hyperparathyroidism in

pregnancy has been debated in the literature, especially in

cases diagnosed in the first or third trimester. Previous

studies have attempted to stratify disease severity and

present a choice of medical or surgical therapy as reviewed

by Schnatz and Curry [7]. Conservative therapy, consid-

ered for ‘‘mild’’ hypercalcemia of varying definitions, is

limited to hydration and oral phosphates and may require a

long period of close medical attention with a significant

risk of preterm delivery. Advocates of conservative therapy

quote the surgical dangers of operating during the first,

third, and even second trimester with concerns for the

teratogenic effects of general anesthesia and the risk of

triggering preterm labor. For those patients with symptoms

and/or signs of renal or bone disease uncontrolled by

therapy, or for calcium levels in excess of 3 mmol/l, urgent

control is advocated with the addition of diuretics and the

consideration of surgery, preferably after the first trimester.

Based on our results, we believe that this approach to

hyperparathyroidism in pregnancy is flawed for two rea-

sons. First, it is not possible to predict complications, in

maternal or fetal terms, based on calcium levels. In the

present study attempts at conservative therapy in two cases

were unsuccessful even when mild hypercalcemia was

present (calcium 2.7 mmol/l). Fetal complications soon

after diagnosis led to the decision for surgery. Further

review of the literature confirmed that both maternal and

fetal complications are difficult to predict based on

maternal serum calcium levels [5, 7]. Previous studies

examining medical therapy demonstrated a significant

increased risk of complications to both mother and fetus, in

up to 80% of cases overall. Moreover, options for phar-

macologic lowering of calcium levels using bisphospho-

nates or calcitonin, class X and B drugs, are not considered

safe, especially during early pregnancy or for long-term

therapy [15, 36–38]. Second, the argument that surgery

should be reserved for advanced or symptomatic disease is

based on overestimated dangers of the teratogenic effects

of general anesthesia. Recent evidence suggests that the

risks of surgery in the pregnant patient are much dimin-

ished compared with experience in a previous era of

anesthesia [22–24, 39, 40]. Large cohorts examining non-

obstetrical open and laparoscopic surgery during pregnancy

have not shown an association with preterm labor, fetal

loss, or teratogenicity [22–24]. Surgery also offers the

Fig. 1 Tc-99m sestamibi parathyroid scan demonstrating the medi-

astinal focus from where a parathyroid adenoma measuring 5 cm in

diameter was removed
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possibility of a definitive treatment, eliminating the risks of

hypercalcemia, which clearly has a high morbidity as

outlined in this and previous studies. In this cohort we

observed no maternal or fetal complications relating to

surgery. Consideration of surgery in the second trimester of

pregnancy, the safest time to proceed, may be warranted in

select cases but patients early or late in pregnancy should

not be denied consideration of surgery. We suggest that

surgical treatment should be considered from the outset,

mindful of the stage of gestation, the presence or absence

of symptoms, and patient preference.

In pregnancy surgical choices include both minimally

invasive parathyroidectomy (MIP) and the standard four

gland exploration. MIP success relies on preoperative

localization through ultrasound or Tc-99m sestamibi, or

both. Accuracy rates vary for each technique and local

expertise is an important part of the success for either

choice [18, 19]. In cases where ultrasound identifies an

abnormal gland, MIP may be used with a local anesthetic

to minimize impact on mother and fetus. This approach

also may be utilized outside of the second trimester in cases

deemed to be high risk for mother and fetus and has

minimal impact on maternal and fetal physiology. How-

ever, it is understood in the general population that up to

15–20% of parathyroid glands may exist in ectopic loca-

tions, which likely applies to the pregnant population [41].

Thus, there will be a small but significant expected failure

rate in pregnancy and the question arises of what to do

under the circumstances. In this cohort there were two

cases with ectopic glands not identified at the initial sur-

gery that also were not amenable to removal via a cervical

incision. In the situation of persistent hyperparathyroidism

after surgical attempt at cure, the frequency of ectopic

parathyroid glands is greatly increased and accurate pre-

operative localization using various imaging techniques

seems to be mandatory to increase the chances of suc-

cessful reoperation [41–43]. Intraoperative PTH measure-

ments were not routine for this cohort; however, it should

now be considered in cases with equivocal preoperative

imaging [18].

If an experienced endocrine surgeon has performed the

initial failed operation, then there is a high probability that

the adenoma is in the mediastinum. Although 50% of such

tumours can be removed through a neck incision, the

patient must be aware of the possibility that a median

sternotomy or a video-assisted thorascopic approach may

be required for extirpation of the gland [43]. There have

been only two reports of negative neck explorations during

pregnancy, one of which required a median sternotomy to

remove the abnormal parathyroid gland [4, 30]. The sur-

gery was guided by MRI and CT scanning, which can

utilize shielding, because it was believed that isotope

imaging was absolutely contraindicated. However, CT and

MRI alone are relatively insensitive in the detection of

normally located and ectopic parathyroid adenomas.

Uptake of Tc-99m sestamibi is observed in nearly 75% of

these lesions and when coupled with MRI or CT, most

abnormal gland(s) can be detected before reoperation [29].

The extent of fetal irradiation from maternal nuclear

scanning must be addressed. In our two cases, the mothers

were administered 400 MBq of Tc-99m sestamibi, which is

a 50% reduction in radiation dose. This equates to a dose of

4.8 mGy to the fetus in case 1 (0.012 mGy/MBq at

12 weeks) and 3.36 mGy to the fetus in case 2

(0.0084 mGy/MBq at 24 weeks) [44]. The effects of fetal

irradiation are divided into deterministic effects (caused by

damage to a number of cells in tissues) and stochastic

effects (caused by mutations in cells). At the levels of

exposure in the above cases, the fetuses are not at risk for

significant deterministic or stochastic effects, and thus,

sestamibi scanning should be considered a valuable adjunct

to localization in difficult cases [25].

Conclusions

This case series illustrates that hyperparathyroidism in

pregnancy has significant maternal and fetal morbidity and

that surgical intervention should be considered as an early

therapeutic option, even in cases with only moderate cal-

cium elevations. Minimally invasive surgery with preop-

erative ultrasound is a safe option. In cases with failed

localization using ultrasound, Tc-99m sestamibi scanning

during pregnancy can be performed safely provided that

careful strategies reduce fetal irradiation are included.
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