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Abstract

Background: Primary hyperparathyroidism (PHPT) has a variable clinical presentation. Symptomatic PHPT continues
to be the predominant form of the disease in the Indian subcontinent, but a decreasing trend of symptomatic cases
is observed, and increasing numbers of asymptomatic cases are now being diagnosed. In these cases, 25-hydroxy
vitamin D [25(OH)D] shows no correlation with the serum levels of calcium and intact parathyroid hormone (iPTH).

Objective: To study the characteristics of patients with hyperparathyroidism and the relationship of 25(OH)D with

the levels of calcium and iPTH.

Methods: A study was conducted with 78 consecutive patients diagnosed from 1996 to 2018 with PHPT, in whom

the vitamin D status was investigated preoperatively.

Results: Of the 78 study subjects, 67 (85.7%) were females and 11 (14.2%) were males. Their age ranged from 16 to
70 years. Nephrolithiasis was the single most common presentation (44.3%) followed by bone pain (42.6%). Only 5%
of the subjects were asymptomatic, with a decreasing trend of symptomatic cases and increasing number of asymp-
tomatic cases with time. Their mean serum calcium level was 11.5+1.0 mg/dl, mean serum iPTH level 377+386.1
pg/ml, mean 25(OH)D level 37.2+58.1 ng/ml, while 48% of the patients were vitamin D deficient.

The serum levels of 25(OH)D showed no correlation with serum calcium and iPTH levels, whereas it showed a
negative correlation with tumor size. Neck ultrasound (US) was indicative of parathyroid pathology and laterality
in 89.8% and showed the exact site of the parathyroid pathology in 63.3%. Technetium®sestamibi (MIBI) scan was
indicative of parathyroid pathology (side accuracy) in 92.5% and showed the exact site in 85.7% of patients.

A single parathyroid gland was involved in 90% of study subjects, double glands in 8% and multiple glands/hyper-
plasia in 1.6%. Histopathological examination showed parathyroid adenoma in 86.3% and parathyroid hyperplasia
in 7.8%. Temporary post-operative hypocalcemia was detected in 36% of the patients; the cure rate was 98.4%,

without any operative mortality.

Conclusion: Primary hyperparathyroidism continues to be mainly a symptomatic disease in the Kashmir Valley.
There is a decreasing trend of symptomatic cases and an increasing number of asymptomatic cases with time. The
level of 25(OH)D has no correlation with serum calcium, iPTH or tumor size in these patients.
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Introduction

Primary hyperparathyroidism (PHPT) is a relatively
common endocrine disorder. The exact incidence of the
disease is difficult to estimate, as most of the patients with
the condition remain asymptomatic. In the western world,
PHPT is usually an asymptomatic disease; the patients are
usually elderly and without renal and skeletal manifesta-
tions [1,2]. In the developing world, the clinical manifesta-
tions and pathological characteristics of condition are the
same with those seen in the west several decades ago. The
patients present mostly at younger age, with skeletal, renal
and gastrointestinal manifestations [3-8].

Vitamin D is an important nutritional factor determin-
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ing parathyroid growth. The variety of skeletal manifesta-
tions in relation to vitamin D levels suggests the possibility
of a more complex pathogenesis [9,10]. The diagnosis of
PHPT is mainly made by measurement of biochemical
markers, including the serum levels of calcium and in-
tact parathyroid hormone (iPTH). Ultrasonography (US)
and technetium®sestamibi (MIBI) scan are the two most
commonly used imaging investigations for localization
of the site and determination of the size of the abnormal
parathyroid gland.

The most common cause of PHPT is parathyroid
adenoma (80-85%) followed by parathyroid hyperplasia
(10-15%) and carcinoma (1-1.5%). The only definitive
treatment of PHPT is surgery, which is recommended for
symptomatic and in selected asymptomatic patients. The
primary goal of surgery is to remove the abnormal hyper-
functioning parathyroid gland [11,12].

Materials and methods

This study was designed to review the presentation and
clinical features of patients diagnosed with primary hyper-
parathyroidism, and the outcome of surgery. Another key
objective of this study was to study the vitamin D status of
patients diagnosed with PHPT.

The hospital-based study was carried out retrospec-
tively and prospectively. During the time period from
1996 to 2018, 78 consecutive patients with PHPT who
underwent surgery were included in the study. Evaluation
of the patients for HPT included measurement of serum
calcium, inorganic phosphate, alkaline phosphate (ALP),
iPTH, 25-hydroxy-vitamin D [25(OH)D], serum albumin,
24-hour urinary calcium and 24-hour urinary creatinine.
The reference range for serum calcium and phosphate
were 8.5-10.5 mg/dl and 3.5-4.5 mg/dl, respectively. The
corrected calcium was calculated according to the formula:
calcium (mg/dl) + [4-albumin (g/dl)]. The reference
range for iPTH was 14 to 72 pg/ml. The 25(OH)D level
was measured by radioimmunoassay (Roche Electro-
chemiluminesence technology). 25 (OH) D deficiency was
defined as a level <20 ng/ml, insufficiency as levels 20-30
ng/ml, and sufficiency as levels >30 ng/ml.

Patients with elevated serum iPTH and/or serum calcium
were further evaluated by imaging with US of the neck and
MIBI scan. A radiological survey of hands, skull, lumbar
spine, pelvis and any other suspected or known site of
fractures and brown tumors was made. US of the neck was
performed, by a single experienced radiologist, with a high
resolution linear array transducer of 7.5-10 MHz. For MIBI
scan, *™ Tc sestamibi was administered intravenously and
images were obtained at 15 minutes, 90 minutes and 120
minutes. Scan images showing foci of retained radiotracer
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in the delayed image were defined as positive scan imaging.

In cases where the US neck and MIBI scans were not
indicative or were doubtful, neck and chest computed
tomography (CT) was done. All symptomatic and asymp-
tomatic patients who were diagnosed with PHTH accord-
ing to the criteria for surgery of the National Institute
of Health (NTH) underwent surgery. In the majority of
patients, the exact location of the abnormal parathyroid
gland was confirmed preoperatively, and unilateral neck
exploration was performed. In the patients in whom the
exact location of the abnormal gland was doubtful, or
multiple parathyroid glands were involved, bilateral neck
exploration was performed and all parathyroid glands
were examined. A therapeutically acceptable outcome was
defined by normalization of the serum levels of calcium
and iPTH.

Statistical analysis

Statistical Software Package for Social Science (SPSS)
version 16 was used for data analysis. The data was first
keyed in MS Excel © 2007 before converting to SPSS for
analysis. The results were expressed as percentage (%) or
mean and standard deviation (mean + SD). Pearson’s Chi-
square method was used for comparison of proportions and
percentages, and Student’s t —test was used for comparison
of continuous variables. ANOVA was used wherever needed.
Where the data was not uniformly distributed a non-
parametric, Mann-Whitney U test, Kolmogorov-Smirnov
Z test or Krushal-Wallis H test was used. A p value of <
0.05 was taken as significant.
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Figure 1. Presenting symptoms of primary hyperparathyroidism in
the study subjects (N=78).
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Results

A total of 78 patients were included in the study from
1996 to 2018, of which 67 (85.7%) were females and 11
(14.2%) were males with a male to female ratio of 1:6. Their
age range was 16 to 70 years, mean 44.7+12.5 years, with
no significant age difference between males and females.
The presenting symptoms are shown in Figure 1. Most of
the patients were symptomatic, with nephrolithiasis being
the most common presenting symptom (44.3%) followed
by bone pain (42.6%). Only 5% of the study subjects were
asymptomatic.

The essential laboratory parameters in the study subjects
are shown in Table 1. The mean serum calcium level of the
study population was 11.5+1.0 mg/dl, and the mean serum
iPTH level was 377£386.1 pg/ml. The vitamin D status in
the patients is shown in Table 2, and the relationship of the
Vitamin D status with preoperative and postoperative levels
of calcium, iPTH and tumor volume in the study subjects

is shown in Table 3.

A single parathyroid gland was involved in 90% of the
patients, double glands in 8% and multiple/hyperplasia in
1.6%. The most common single gland was the right inferior
(54%), followed by the left inferior (29%), right superior
(6.6%), and multiple/ bilateral (9.8%). The histopathological
examination showed parathyroid adenoma in 86.3%, and
parathyroid hyperplasia in 7.8%. In 5.9% of the surgical
samples the histopathology was inconclusive, but all the
patients became asymptomatic, with serum calcium levels
within the normal range after surgery.

The details about the accuracy of the preoperative
imaging by neck US and MIBI scan (i.e., sensitivity, posi-
tive predictive value, likelihood of correct positive test and
accuracy) are shown in Table 4.

The cure rate of the patients in this study was 98.4%.
Temporary post-operative hypocalcemia was observed in
36% of the patients, which was symptomatic in 14.7%, and
none developed permanent post-operative hypocalcemia.
There were no operative deaths, and none of the patients

Table 1. The essential laboratory parameters in the study subjects
with primary hyperparathyroidism (N=78).

Laboratory parameters Mean £SD  Median Range
iPTH (pg/ml) 377.6£386.1 2245  70-1900
25-OH Vitamin D (ng/ml) 37.2 £58.1 228 43-3120
Serum Calcium (mg/dl) 11.5+1.0 11.3 9.1-15.6
ALP (U/L) 255.1£336.8 1540 45-2476
Serum Phosphorus (mg/dl) 24 +0.6 24 1.1-3.9

iPTH=intact parathyroid hormone

Table 2. Vitamin D status of the patients with primary hyper-
parathyroidism (N=78).

Vitamin D status Percentage
[25(OH)D] of study subjects
Defici
eficient e
(<20 ng/ml)
Insufficient 21%
(20 -30ng/ml) ?
N |
orma e
(30>100 ng/ml)

presented vocal cord paralysis, surgical wound hematoma
or surgical site infection.

Discussion

PHPT was considered to be a relatively rare, entity but
with the advent of newer imaging modalities and calcium
analyzers there has been an increase in its diagnosis. The
exact incidence of the disease is difficult to estimate, since
most of the patients remain asymptomatic. In the western
world, PHPT is usually an asymptomatic disease; the pa-
tients are generally elderly and without renal and skeletal
manifestations [1,2].

Table 3. Relationship of Vitamin D status with preoperative (Pre-op) and postoperative (Post-op) levels of calcium, intact parathyroid
hormone (iPTH) and tumor volume in the study subjects with primary hyperparathyroidism (N=78).

Median Median Median Median
Vitamin D status Pre-op. Calcium* Post-op. Calcium Pre-op. iPTH Tumour Size
(mg/dl) (mg/dl) (pg/ml) (cc)
Deficient
10.9 236.5 1.0
(<20 ng/ml)
Insuffici
nsufficient 105 147.0 06
(20-30ng/ml)
Normal
10.8 245.6 0.8
(30 >100 ng/ml)
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Table 4. Accuracy of preoperative imaging of the parathyroid
glands, according to the histologic diagnosis of parathyroid
adenoma/ hyperplasia (N=78).

Correct Side Correct pole

USG

- Sensitivity 89.8% 63.3%

- Positive predictive value 95.7% 96.9%

- Likelihood of correct 0.9 13
positive test

- Accuracy 86.3% 62.7%

MIBI

- Sensitivity 92.5% 85.7%

- Positive predictive value 96.1% 97.7%

- Likelihood of correct 0.9 1.7
positive test

- Accuracy 89.1% 84.3%

Both USG & MIBI

- Sensitivity 95.3% 88.4%

- Positive predictive value 97.6% 97.4%

- Likelihood of correct 1.0 0.9
positive test

- Accuracy 93.2% 86.4%

USG=ultrasonography of the neck; MIBI=technetium99sestamibi scan

In our study the male to female ratio was 1:6. This female
predominance was observed in both retrospective and pro-
spective groups, and has been observed in all parathyroid
lesions including parathyroid adenoma and parathyroid
hyperplasia [14,15]. The age range of the patients, 16 to 70
years (mean 45 years) was similar to that in other reports
[13]. Another recent study from India reported a mean age
at presentation of 48 years [21]. Other studies, showed a
shift in the presentation of PHPT from the 4th to the 5th
decade of life in India, but most of our patients continue
to be much younger than patients with PHPT from the
western and other developed countries [9,22]. A possible
reason for this early presentation in Indian patients could
be an associated vitamin D deficiency [4,15].

In the developing world, the clinical manifestation
and pathological characteristics of patients are the same
with those observed in patients of western countries with
predominant manifestation the young age and symptoms
originating from the skeletal, renal and gastrointestinal
systems [3-8]. In comparison with the western world and
other developed countries, where most of the patients are
asymptomatic, our study had the lowest percentage of
asymptomatic patients (4.9%). The presentation of PHPT
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has changed over the years in developed countries, with
a marked increase in number of patients with few or no
symptoms. The reasons for this tendency may be related
to the widespread use of screening tests, especially serum
calcium measurement, in the developed part of world, and
a reduction in vitamin D deficiency [18,19].

In our patients, the most common single presenting
symptom was nephrolithiasis (44.3%) followed by bone
pain (42.6%) and other symptoms, as shown Figure 1.
Other Indian studies also reported nephrolithiasis in 31-
70% of patients with PHPT [15,23-25]. The prevalence of
renal stones in PHPT has dropped from 57% to <5% in
the western world due to the detection of earlier and more
asymptomatic cases [26].

Skeletal manifestation is the most common cause of
morbidity associated with PHPT. Bhansali and colleagues
reported bone disease in 67% of patients in their study [23].
Mishra and colleagues, in a study of 29 patients, found frac-
tures in 57% and osteitis fibrosa cystica in all the patients
[15]. Another recent study in India reported fractures in
25.8% of patients with PHPT and no brown tumors [27].
Skeletal manifestation was the second most common pre-
sentation in our patients, with bone pain being present in
43%, but fractures in only 5% and brown tumors in none.
Our study patients showed the lowest number of fractures in
any PHPT cohort from India, perhaps revealing a decreas-
ing trend of skeletal manifestations of PHPT, which may
be due to earlier diagnosis of the disease and improvement
in the calcium and vitamin D nutrition of the population.
Skeletal manifestations of PHPT in the west have declined
from 23% to only 2% [10,28]. The difference in the skeletal
manifestations of PHPT in western world and the Indian
sub-continent is probably related to calcium and vitamin D
nutrition, but other factors may also play a role [3].

PHPT may also present with other symptoms, includ-
ing acute or chronic pancreatitis. The cause of pancreatitis
in PHPT is the activation of trypsinogen to trypsin by
hypercalcemia. The laboratory parameters in our patients,
shown in table 1, were higher than in the studies previously
conducted in India [24,29,30], whereas 48% of our patients
had vitamin D deficiency. No correlation was demonstrated
between the 25(OH)D levels and the parathyroid adenoma
weight or the serum calcium and iPTH in our patients, in
agreement with the findings of another recent study [21].
In addition, vitamin D deficiency may not be the only sig-
nificant cause of bone disease in patients with PHPT, and
other factors may play a role. Some studies have reported
a correlation between the serum 25(OH)D level and para-
thyroid adenoma [9,10]

All the patients in our study underwent parathyroid-
ectomy; 90.2% had a single parathyroid adenoma, double
parathyroid adenoma was found in 8.2% and multiple
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adenoma/hyperplasia in 1.6%. There was 96.15% cure
rate similar to other studies that have shown a cure rate of
96%-100% [15,23]. The hungry bone syndrome (HBS) was
present in 10.2% of our patients, compared with previous
studies, which have shown HBS in 24-82% [23,24,31,32].
The reason for the low rate of HBS in our patients may be
that we administered vitamin D preoperatively to all the
patients with serum levels of 25(OH)D of less than 30ng/
dl. The literature shows that the recurrence rate of PHPT
after surgery ranges from zero to 41.6% [23,24,33]. The
recurrence rate in our series was zero during a follow up
period of 1-9 years.

Conclusion

In the Kashmir Valley PHPT continues to be a severe,
symptomatic disorder with skeletal, muscular and renal
manifestations presenting at a young age, but there appear
to be a decreasing trend of symptomatic cases and increasing
numbers of asymptomatic cases. Vitamin D level shows no
correlation with serum calcium and iPTH or tumor size.
The use of US of the neck in combination with MIBI scan
plays important role in the detection of parathyroid gland
pathology. Surgery is the treatment of choice for PHPT, and,
when performed by an experienced surgeon cures about
99% of patients. Parathyroidectomy results in biochemical
normalization including, the serum level of both serum
calcium and iPTH.
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