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Abstract

Background: Primary hyperparathyroidism (PHPT) is the
third most common endocrine disease. It is caused by a
single parathyroid adenoma in 85% to 90% of the cases.

Conclusion: In our series, almost all our patients with
PHPT had a single or a double adenoma, and not four gland
hyperplasia. VDD improved without VD supplementation af-
ter cure of the PHPT. These results suggest that VDD does
not cause PHPT due to the very low incidence of four gland

Vitamin D deficiency (VDD) is a common finding in PHPT
with an incidence varying in the literature from 53% to 77%.
The aim of our study is to describe a cohort of patients with
PHTP with and without VDD.

hyperplasia.
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Methods: Retrospective study from a prospectively kept da-

enoma
tabase of patients with PHPT treated by our group between

January 2015 and July 2017. The operation performed .
was a bilateral neck exploration through a two centimeter Introduction

incision with radioguided parathyroidectomy. The patients’
characteristics were obtained and analysed from the elec-
tronic medical records. Patients without complete medical
records were not included in our study. All data were collect-
ed in a non-identifiable fashion in accordance with the prin-
ciples outlined in the Declaration of Helsinki and as required
for our institutional review board approval.

The overproduction of parathyroid hormone (PTH),
termed hyperparathyroidism (HPT), can be categorized
as primary, secondary, or tertiary [1]. Primary hyperpar-
athyroidism (PHPT) arises from an unregulated overpro-
duction of PTH from an abnormal parathyroid gland or
glands [1]. The prevalence of PHPT has been rising since
the advent of routine laboratory testing affecting one to
seven people per 1000 persons per year (the prevalence
has increased from 0.1% to 0.4%) in the United States of
America [1-5]. Itis the third most common endocrine di-
agnosis and the most common cause of hypercalcemia
in the outpatient setting [1,6,7]. The vast majority of pa-
tients with PHPT are older than 45 years of age, with the
mean age at diagnosis been between 52 and 59 years of
age [1-3]. The risk of developing PHPT is five-times high-
er in women than in men with the female to male ratio
of 3 to 4:1 [1,7]. The majority of cases (85% to greater
than 90%) of PHPT are secondary to a single parathyroid

Results and Discussion: A total of 50 patients with PHPT
were included, four fifths were females and one fifth were
males; the mean age of the patients in our study was 56.7
years. The mean preoperative PTH was 97 pg/ml with sig-
nificant decreased postoperative value (all patients were
cured, normal calcium and PTH levels 12 months after the
operation). The mean preoperative calcium was 10.2 mg/
dl. Thirty-five patients (70%) had preoperatively VDD be-
fore surgery and had subjective exacerbation of their PHPT
symptoms when vitamin D was giving in order to try and
correct the deficit. The mean preoperative vitamin D (VD)
level was 27.5 ng/dl and at eight weeks after surgery was
29.1 ng/dl (range: 13.2 to 50). Pathology report showed that
almost 88% of the cases were caused by single or double
adenomas (76% by single adenoma) and 12% by hyperpla-

sic glands. adenoma [1,2]. The diagnosis of PHPT is usually made bi-
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ochemically with the combination of hypercalcemia and
an elevated or inappropriately normal PTH level [1,2,5].
Vitamin D deficiency (VDD) is a very common finding in
patients with PHPT, with a reported incidence varying
between 53% to 77% of the cases [1,2,5]. We defined
vitamin D deficiency based on a paper by Norman, et
al. [2], in which he defined the normal range above 35
ng/ml in series of more than 10,000 patients with prov-
en PHPT. There is a misconception that patients with
hypercalcemia, elevated PTH levels, and VDD that the
origin of the elevated PTH level and the calcium level is
secondary to the low levels of vitamin D. The aim of our
study is to describe a cohort of patients with PHPT with
or without VDD and to show that the vast majority of
patients with PHPT (proven with biopsy of the abnormal
parathyroid gland) have single gland disease with VDD
and not four gland hyperplasia as it to be expected if the
origin of the PHPT was the VDD.

Materials and Methods

This is a retrospective study from a prospective-
ly kept database of patients with PHPT treated by our
group from January 2015 to July 2017 at the American
British Cowdray Medical Centre in Mexico City. The op-
eration performed by our group consisted of a bilater-
al neck exploration through a two centimeter incision,
and a radioguided parathyroidectomy as described pre-
viously by various authors [8-15]. We continue to use
intraoperative PTH levels (baseline, 10, and 20 minutes
after a resection) [11,16]. The patient demographics
that were obtained from our electronic medical records
included age, gender, preoperative, 24 hours, 8 weeks
postoperative serum calcium and PTH levels. The pre-
operative, postoperative vitamin D levels and the pa-
thology results were also reviewed. The data was ana-
lysed calculating the absolute and relative frequencies,
measure of central tendency according to the variables.
Patients without complete medical records were not
included. All data were collected in a non-identifiable
fashion in accordance with the principles outlined in the
Declaration of Helsinki and as required for our institu-
tional review board approval [17].

Results

A total of 50 patients with PHPT were included in
our study. Four fifths of the patients were females and
one fifth were males; the mean age at diagnosis for our
study population was 56.7 years (range: 29 to 87). The
mean preoperative PTH was 97 pg/ml (range: 26.5 to
247), 24 hours postoperative value was 38.7 pg/ml, and
at eight weeks after surgery 55.2 pg/ml. The mean pre-
operative calcium level was 10.2 mg/dl (range: 8.8 to
11.9), at 24 hours and eight weeks after surgery it was
8.6 mg/dl and 9.4 mg/dI, respectively. Thirty-five pa-
tients (70%) had preoperatively VDD before surgery and
had subjective exacerbation of their PHPT symptoms
when correction was attempted preoperatively. The
mean preoperative VD level was 27.5 ng/dl and at eight
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weeks after surgery it was 29.1 ng/dl (range: 13.2 to 50).
The final pathology report showed that almost 88% of
the cases were caused by a single or double adenoma
(76% of the cases by a single adenoma) and 12% of the
cases by four gland hyperplasia.

Discussion

PHPT is defined as hypercalcemia or widely fluctuat-
ing serum calcium levels resulting from the inappropri-
ate or autogenous secretion of PTH by one of more par-
athyroid glands in the absence of known or recognized
stimulus [1,2,18]. Approximately 100,000 new cases
per year are reported in the United States [1,3,18]. The
exact origin of PHPT is unknown, although exposure to
low-dose therapeutic ionizing radiation [19,20] and fa-
milial predisposition account for some cases [21]. Vari-
ous genetic aberrations have been identified in the de-
velopment of PHPT, including anomalies in the tumor
suppressor genes and proto-oncogenes. Certain DNA
mutations in the parathyroid cell may confer a prolifer-
ative advantage over normal neighbouring cells, thus al-
lowing for clonal growth [22]. Large populations of these
altered cells containing the same mutation within hyper
functioning parathyroid tissue suggest that such glands
are a result of clonal expansion [1,22]. The majority of
PHPT cases are sporadic, nevertheless, PHPT also occurs
within the spectrum of a number of inherited disorders
such as multiple endocrine neoplasia syndromes (MEN),
MEN type 1 (Wermer Syndrome) [23], MEN type 2A
(Sipple Syndrome) [24], isolated familial HPT [25,26],
and familial HPT with jaw-tumor syndrome [26]. All of
these are inherited in an autosomal dominant manner.

Regardless of what most of the literature reports,
PHPT is symptomatic in more than 95% of the cases if
proper attention is payed to the subtle symptoms and
signs that this disease can produce due to the fluctuating
calcium levels [1,27]. PHPT is diagnosed biochemically
with the combination of hypercalcemia and an elevated
or inappropriately normal PTH levels [1,2,18]. The ma-
jority of patients with PHPT will have concomitant VDD,
with a reported incidence varying between 53% to 77%
of the cases [1,2]. In our serious 70% of our patients (35
patients) had preoperatively VDD. This compares to a
series published by Norman, et al. [2]. In these series of
more than 10,000 patients with proven PHPT found that
77% of patients had 25 OH Vitamin D levels below 30
ng/ml (normal range above 35 ng/ml), 36% had levels
below 20 ng/ml, and none of the patients had elevated
25 OH Vitamin D levels. VDD is something to expect in
patients with PHPT with an average value of 22.4 ng/
ml [2]. In our study 70% of our patients had preopera-
tively VDD before surgery with a mean preoperative VD
level of 27.5 ng/dl. The patients in our cohort with VDD
had subjective exacerbation of their PHPT symptoms
when correction was attempted preoperatively. These
patients had hypercalcemia and VDD, we usually do not
replace VDD in patients with overt hypercalcemia.
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Figure 1: Erroneous pathophysiology of secondary hyperparathyroidism.

Fuller Albright in the 1930s and 1940s performed
comprehensive amount of research on the physiology
of the parathyroid glands, increasing our understanding
of the complex interaction and homeostasis of calcium
metabolism [28,29]. Nevertheless, it was not until the
1960s that importance of vitamin D in parathyroid dis-
ease was reported in a case with concomitant osteoma-
lacia and PHPT [30]. VDD has been reported to affect
roughly 14% of the healthy adult population during the
winter period [31]. As mentioned previously VDD and
PHPT are relatively common, in a study by Kantorovitch,
et al. [32], comprising 229 patients referred for evalua-
tion of low bone mineral density (BMD) revealed a prev-
alence of 2.2% for co-existing VDD and PHPT in their
cohort. VDD seems to affect the severity of PHPT. Sil-
verberg, et al. [33], assessed the correlation of vitamin
D levels on disease severity in 124 patients with PHPT.
Those with the lowest levels of vitamin D (25-hidroxy
vitamin D/25 OHD) had higher PTH concentrations and
greater bone turnover on biopsy studies. In another
study of 148 patients with PHPT, Rao, et al. [34], showed
an inverse correlation between serum 25-OHD and par-
athyroid gland weight. The presence of larger parathy-
roid adenomas in PHPT patients with VDD may explain
the increase in disease severity [34].

Western countries in the 20th century had signif-
icant improvements in vitamin D supplementation,
which lead to a change in the clinical presentation of
PHPT [33]. Osteitis fibrosa cystica (seen in less than 5%
of the cases of PHPT) became a rare manifestation of
the disease and the levels of PTH and the weight of the
parathyroid adenomas decreased dramatically [1,33].
The relationship of VDD and PHPT is evident on two
separate levels. First, irrespective of the clinical severity
of PHPT, the disease seems to be more severe in those
with concomitant VDD. Second, VDD seems to be more
common in patients with PHPT than in geographically
matched populations [1,2,33,34]. The association be-
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tween VDD and PHPT has clear implications. Concom-
itant VDD and PHPT may cause the serum calcium lev-
el to fall into the normal range (normocalcemic PHPT),
which can lead to diagnostic difficulties [33].

There is a misconception that patients with hyper-
calcemia, elevated PTH levels, and VDD that the origin of
the elevated PTH level and the calcium level is secondary
to the low levels of vitamin D. Low vitamin D levels do NOT
cause high levels of serum calcium [1,2]. The idea that
VDD causes a decrease in the serum calcium levels (be-
cause of the decrease intestinal absorption) and that this
decrease in serum calcium concentration will lead to an
activation of the all four parathyroid glands, with subse-
quent four-gland parathyroid hyperplasia leading to an in-
crease in PTH secretion promoting hypercalcaemia should
be reconsidered (Figure 1). Norman, et al. [2], revealed
that 98% of the patients in their study who had PHPT with
concomitant VDD had a parathyroid adenoma and only
two percent had parathyroid gland hyperplasia rebutting
the current thinking shown in (Figure 1). This held true in
our study population in which the final pathology report
showed that almost 88% of the cases were caused by a
single or double adenoma (76% of the cases by a single
adenoma) and 12% of the cases by four gland hyperplasia.

With regard to management, preliminary data on
vitamin D repletion in patients with mild PHPT suggest
that, in some cases, correction of VDD may be accom-
plished without worsening the underlying hypercalce-
mia [32,35,36], but other available data suggest that
vitamin D repletion may worsen the hypercalcemia, the
hypercalciuria, and the symptoms of PHPT, in some rare
cases causing a hypercalcemic crisis [8,37-39]. The pa-
tients in our cohort with PHPT and VDD had subjective
exacerbation of their symptoms when correction was
attempted preoperatively, but this observation can be
biased because we did not perform formal question-
naires on symptoms before and after surgery.
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Several studies have focused on the repletion of VDD
in PHPT, and often with addition of patients with mild
and minimally symptomatic or in the rare cases of truly
asymptomatic disease not meeting international criteria
for surgery. The bigger studies are typical prospective
but uncontrolled or historical observational studies. In
these studies, the change in clinical diagnosis, laborato-
ry diagnosis, and management over time may affect the
results leading to bias in their conclusions. Shah, et al.
[40], performed a meta-analysis of the world literature
in 2014 and concluded Vitamin D replacement in sub-
jects with PHPT and coexistent VDD increased 25 OHD
and reduces serum PTH significantly without causing hy-
percalcemia and hypercalciuria but mentioned that the
finding of their study needs to be confirmed by larger
randomized control trials. It has been reported in the
literature that replacement of vitamin D in patients with
PHPT may or may not decrease PTH levels and bone
turnover and potentially increase bone mass in various
compartments [32,38,39]. However, some patients ex-
perience increasing plasma levels of calcium, triggering
either vitamin D withdrawal or surgery [8,38,39]. The
third international workshop on management of mild
PHPT recommend vitamin D repletion [41]. However as
described above the scientific evidence for this recom-
mendation is weak. Only prospective, randomized and
blinded, placebo-controlled studies can yield the evi-
dence for vitamin D repletion or treatment in PHPT.

As will all retrospective series our study has sever-
al limitations: The retrospective aspect may introduce
selection bias and misclassification or information bias,
the temporal relationship is frequently difficult to as-
sess. Retrospective studies may need very large sam-
ple sizes for rare outcomes and our sample size is lim-
ited compared to other authors. We did not measure
1,25-dihydroxyvitamin D concentrations this would had
helped us see how the VDD improves without the need
for supplementation after parathyroidectomy. Our
group does not correct the VDD if symptomatic PHPT is
diagnosed. In the setting of normal or low normal serum
calcium concentrations with minimal elevations of the
PTH levels (greater than 65 to less than 100 pg/dl) and
minimally symptomatic disease, in which the diagnosis
of normocalcemic PHPT is entertained but cannot be
differentiated from VDD induced elevations we do cor-
rect the VDD (our goal is a 25 OHD above 35 to 40 ng/
dl), but with close surveillance of the patients to make a
quick diagnosis of any exacerbating symptoms in a time-
ly fashion and treat the normocalcemic PHPT appropri-
ately with surgery.

Conclusion

In our series, most patients had PHPT secondary to
adenomas, not four-gland hyperplasia. VDD improved
without VD supplementation after resection of the ad-
enomas. These results suggest that VDD does not cause
the PHPT but is a common finding that can help with the

Arrangoiz et al. Int J Surg Res Pract 2018, 5:064

diagnosis. Care must be taken when supplementation
with vitamin D is recommended in patients with normal
or low normal serum calcium concentrations with min-
imal elevations of the PTH levels in which the diagnosis
of normocalcemic PHPT is entertained but cannot be
differentiated from VDD.
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