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Background: Hyperparathyroidism is a frequent endocrine disorder with variable clinical 

manifestations and outcomes. We aimed to evaluate clinical presentations, management and 

outcomes of hyperparathyroidism.

Methods: A retrospective study was conducted to include all patients presented with hyperpara-

thyroidism between 1995 and 2014 at a single tertiary hospital with an average follow-up period 

of 46 months. Data were reviewed for clinical presentations, diagnostic work-up, intraoperative 

findings, management, and outcomes. 

Result: We identified 161 patients with hyperparathyroidism; 69% were females and the mean 

age was 49.4±15 years. Patients presented mainly with musculoskeletal (65.8%), renal (37.3%), 

gastrointestinal tract (53.8%) and neuropsychiatric (8.8%) manifestations. At presentation, mean 

serum calcium and parathyroid hormone levels were elevated while mean vitamin D level was 

lower. Sestamibi-99mTc (MIBI) scintigraphy was done for 134 patients (83.2%) and was positive 

in 94 (70%). Primary hyperparathyroidism (67.7%) was the most frequent diagnosis followed 

by secondary (29.8%) and tertiary hyperparathyroidism (2.5%). The frequent indication for 

surgery was hypercalcemia (67.3%), bone disease (35.6%) and renal calculi (28.9%). The main 

postoperative pathology was parathyroid adenoma (63.1%) followed by hyperplasia (37.3%). 

Fourteen (8.9%) and 18 (11.4%) patients had persistent and recurrent hyperparathyroidism, 

respectively. Autotransplantation of parathyroid tissue was done in 36 cases.

Conclusion: Primary hyperparathyroidism is the most frequent cause of the parathyroid disease. 

Parathyroidectomy is the effective surgical approach in symptomatic patients. Further studies 

are needed to establish the association between vitamin D levels, renal disorders and persistent 

or recurrent hyperparathyroidism.
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Introduction
Primary hyperparathyroidism is a frequent endocrine disorder manifested with elevated 

levels of parathyroid hormone (PTH) and serum calcium.1 It can be also sporadically 

diagnosed with disproportionately high or even normal PTH in combination with high 

or even normal calcium levels.2 The diagnostic assessment of patients with primary 

hyperparathyroidism is based on the clinical evaluation, laboratory, and radiological 

findings.3

As the clinical features of familial hypocalciuric hypercalcemia (FHH) may overlap 

significantly with those of primary hyperparathyroidism (PHPT), various diagnostic 

tools for differential diagnosis have been suggested. A combination of clinical suspi-

cion, biochemical testing, and genetic analysis is required to differentiate PHPT from 
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FHH and thus spare patients with FHH from nontherapeutic 

operative treatment. These tests include urinary excretion of 

calcium as well as calcium:creatinine clearance ratio.4

Several imaging modalities are in use for the preoperative 

localization of parathyroid lesion such as neck ultrasound, 

Tc-99m sestamibi (MIBI) imaging with single photon emis-

sion computed tomography, magnetic resonance imaging, 

4-dimensional computed tomography scan (4-D CT), and 

positron emission tomography combined with CT scan.5 

Surgical intervention is the preferred treatment for 

symptomatic primary hyperparathyroidism that includes 

neck exploration and minimally invasive parathyroidectomy 

(MIP).6 Therefore, recent advancements in perioperative 

MIBI scanning and rapid intraoperative PTH monitoring 

enable focused operation with limited neck exploration.6–8 

It has been suggested that the geographic distribution 

and socioeconomic status might account for variability in 

hyperparathyroidism presentations.9 The aim of this study 

was to assess the clinical presentation, diagnosis, manage-

ment and outcomes of hyperparathyroidism over two decades 

in a single institution. 

Methods 
A retrospective study was conducted to include all patients 

with biochemical confirmation of hyperparathyroidism that 

were presented to the surgical clinics at Hamad General 

Hospital (HGH) in Qatar between 1995 and 2014. HGH 

is the tertiary referral hospital that provides specialist and 

subspecialist healthcare services for patients in the state of 

Qatar. All patients with a diagnosis of hyperparathyroidism 

(primary, secondary, or tertiary) were included with clinical 

follow-up. Data were retrieved from charts and electronic 

medical records for all patients with hyperparathyroidism. 

Collected data included demographics, past medical history, 

comorbidities, body mass index (BMI), clinical characteristics 

(bone, gastrointestinal tract and neuropsychiatric diseases), 

diagnostic work-up based on laboratory examination and 

radiological findings, indications for surgery, intraoperative 

findings, operative approaches, histopathology complications 

and outcomes. Primary hyperparathyroidism is mainly caused 

by single active parathyroid adenoma (80%–85%), followed 

by parathyroid hyperplasia (10%–15%) and infrequently 

occurs due to parathyroid carcinoma (,1%).6,10 Second-

ary hyperparathyroidism is a severe progressive disorder 

with hyperplasia of more than one gland often observed in 

patients with early chronic kidney disease.11 Tertiary hyper-

parathyroidism occurs in patients with untreated secondary 

hyperparathyroidism that leads the overactive autonomous 

parathyroid function.12 Persistent hyperparathyroidism is 

defined as elevated calcium and PTH within 6 months of 

neck exploration for hyperparathyroidism, and recurrent 

hyperparathyroidism is defined as elevated calcium and PTH 

that occurs more than 6 to 12 months after a seemingly suc-

cessful parathyroidectomy.13

The majority of the patients underwent preoperative scan 

with technetium MIBI scintigraphy, followed by ultrasound of 

the neck. Intraoperative or rapid parathyroid hormone (rPTH) 

assay was utilized from the end of 2001 in HGH. The diagnosis 

of primary hyperparathyroidism was made on the basis of 

elevated corrected serum calcium level and concurrent eleva-

tion or inappropriately normal serum intact PTH level.1 

Ethical approval was obtained and a waiver of informed 

consent was granted from Research Ethics Committee at 

the Medical Research Center, Hamad Medical Corporation 

(HMC), Doha, Qatar (IRB#14197/14). There was no direct 

contact with patients and data were kept anonymously for 

patients’ privacy and confidentiality. The study was regis-

tered at http://www.researchregistry.com (researchregistry 

# 2459). 

statistical analysis
Data were presented as proportions, medians, or mean±SD, 

as appropriate. Correlations of parathyroid gland weight 

with the serum calcium, PTH, or vitamin D were analyzed 

using Pearson’s correlation coefficient. All data analyses 

were carried out using the SPSS version 18 (SPSS Inc, 

Chicago, IL, USA).

Results 
A total of 161 patients were diagnosed with hyperpara-

thyroidism across the study period; of them 111 (69%) 

were females (Table 1). The mean age at presentation 

was 49.4±15 years with an average BMI of 24.5±12.9 

kg/m2 and 42.2% were Qataris. Most of the cases were 

reported between the year 2001 and 2007 (Figure 1). 

The frequently associated comorbidities included hyper-

tension (55.3%), renal failure (31.8%), type II diabetes 

mellitus (27.5%), dyslipidemia (25.6%), and coronary 

artery disease (17.6%). None of patients was diagnosed 

with multiple Endocrine Neoplasia. Figure 2 shows the 

number of patients with hyperparathyroidism and renal 

failure (73 cases). 

Clinical presentations of 
hyperparathyroidism
Most patients presented with various manifestations of 

musculoskeletal, renal, and gastrointestinal tract disease 
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such as renal stones, peptic ulcer disease and generalized 

muscles weakness. At presentation, mean serum calcium 

(2.9±0.8 mmol/L), and median parathyroid hormone levels 

(289.5 [3-3,457] pg/mL) were elevated, whereas, the mean 

vitamin D level was low (13.6±8.5 ng/mL). Table 2 shows 

the clinical presentations, types, complications and mortality 

of hyperparathyroidism in females and males.

Preoperative localization by ultrasound was done in 

95 patients, 37 patients (30.3%) had right parathyroid gland 

involvement, 25 (20.5%) had left, 23 (18.9%) had inferior, 

five (4.1%) had superior gland involvement and five patients 

(4.1%) had all glands involved. 

Primary hyperparathyroidism (67.7%) was the most fre-

quent diagnosis followed by secondary hyperparathyroidism 

(29.8%) and tertiary hyperparathyroidism (2.5%). 

Table 3 demonstrates the indications of surgery and 

intraoperative findings. 

 A drop in PTH of 50% or more from the baseline PTH 

level 10 minutes postresection of the adenoma or hyperplastic 

glands indicates successful removal of the abnormal secreting 

parathyroid tissue. 

MIP was successful with a combination of rPTH and 

59 patients with significant drop of rPTH requiring no 

further intervention; in 37 patients, rPTH helped to direct 

the surgery for further exploration of the contralateral 

side of the neck, retroesophageal space, thymus gland, 

carotid sheaths and submandibular region for the ectopic 

glands resulting in a significant drop and confirming the 

completeness of parathyroid resection. Despite all of these 

maneuvers, in 14 patients, there was no significant drop 

in PTH and they continued to have a persistent hyper-

parathyroidism. Autotransplantation was performed for 

36 (22.4%) patients. 

Figure 3 shows patients who had total parathyroidectomy 

and auto-transplantation. 

Vitamin D was given for 66 (42.9%) patients either pre- 

or postoperatively. 

Patients on chronic renal replacement therapy, 27 of them 

were on calcium carbonate (54%) and 15 (30%) on Calcitrol. 

Sevelamer was given for six patients with a persistent hyper-

parathyroidism and in the year 2006, cinacalcet was given for 

eight patients with persistent hyperparathyroidism with good 

control of parathyroid hormone and calcium levels. 

Table 4 shows surgical outcomes, pathology and 

postoperative complications. 

Postoperatively, five patients had neck hematoma that 

was managed conservatively, two patients had wound infec-

tion, 12 (7.7%) had transient hypocalcemia and recurrent 

laryngeal nerve palsy was identified in two patients (1.2%). 

There was no mortality related to the surgical intervention 

and no 30-day mortality was reported. Overall mortality 

in the follow-up after 30 days was 18.6% (30 patients), 

nine patients in the group with primary hyperparathyroid-

ism. Table 5 shows comorbidities differences in alive and 

deceased. Deceased patients were older and had more car-

diovascular risk factors and renal failure.

Table 1 Demographics and clinical assessment of patients with 
parathyroid disease (n = 161)

Variable Value 

age (years) 49.4±15.1
Females 111 (69.0%)
nationality

Qatari 68 (42.2%)
non-Qatari 93 (57.8%)

Body mass index 24.5±12.9

Comorbidities and risk factor 
hypertension 88 (55.3%)
Renal failure 50 (31.8%)
Type ii diabetes mellitus 44 (27.5%)
Dyslipidemia 41 (25.6%)
Coronary artery disease 28 (17.6%)
gall bladder stone 23 (14.4%)
Malignancy 11 (6.9%)
smoking 5 (3.1%)
stroke 4 (2.5%)

Diagnosis
Primary hyperparathyroidism 109 (67.7%)
secondary hyperparathyroidism 48 (29.8%)
Tertiary hyperparathyroidism 4 (2.5%)

Ultrasonography
Right 37 (30.3%)
left 25 (20.5%)
all gland 5 (4.1%)
inferior 23 (18.9%)
superior 5 (4.1%)

Computed tomography (n = 16) 5 (31.3%)

sestamibi-99mTc (MiBi)
Positive scan

134 (83.2%)
94 (70%)

superior 4 (3.1%)
inferior 70 (53.8%)
left 42 (32.1%)
Right 
ectopic (mediastinal)
Bilateral 
all glands

50 (38.2%)
2 (2.1%)
5 (3.8%)
5 (3.8%)

Laboratory findings
Calcium (2.1–2.6 mmol/l) 2.9±0.8

hypercalcemia 116 (72.5%)
Parathyroid hormone (15–65 pg/ml) 289.5 (3–3,457)
elevated PTh 151 (98.1%)
Vitamin D (30–80 ng/ml) 13.6±8.5

Phosphorus (0.87–1.45 mmol/l) 0.9 (0.3–22)
Bicarbonate (24–30 mmol/l) 23.4±4.2
alkaline phosphatase (45–129 U/l) 123 (30–1,467)

Note: Data presented as mean ± sD, number (%), or median (range).
Abbreviation: PTh, parathyroid hormone.
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Discussion 
This was a unique study from a single nationally representa-

tive tertiary care institution to evaluate trends, presentations, 

management and outcomes in patients with hyperparathy-

roidism. In this study cohort, the mean age of patients was 

49.4±15 years which is in agreement with earlier reports 

from Western countries.14 It has been noted that patients in 

the developing countries tend to be younger and symptom-

atic at their first presentation.15,16 We also observed female 

predominance which is in line with the current literature.17 

Moreover, the prevalence of hyperparathyroidism was 

greater among elderly patients (.65 years) and was often 

observed in females of postmenopausal age (2.1%–3.4%).18 

In our study, the clinical presentations, types, complications 

and mortality of hyperparathyroidism were comparable in 

females and males except for the more frequent presentation 

with weakness in females and occurrence of postoperative 

recurrent laryngeal nerve palsy in males.

Consistent with our findings, studies from South Africa 

and India showed that patients with primary hyperparathy-

Figure 1 hyperparathyroidism cases per year in hamad general hospital, Qatar.

Hyperparathyroidism
with renal disease

(n = 73)

Renal
transplantation

(n = 10)

Ectopic
parathyroid,

mediastinal (n = 2)

Persistent
hyperparathyroidism

(n = 14)

Not on dialysis
(n = 23)

Chronic kidney
disease (n = 13)

Dialysis
(n = 10)

Dialysis
(n = 40)

PTH normalized
(n = 26)

Successful
treatment (n = 3)

Inadequate
surgery (n = 12)

Back to dialysis
(n = 7)

Graft rejection
(n = 7)

Figure 2 hyperparathyroidism in patients with renal disease. 
Abbreviation: PTh, parathyroid hormone.
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Table 2 Clinical presentations, types, complications and mortality 
of hyperparathyroidism in females and males

Variable Females 
(69%)

Males 
(31%) 

P-value 

Renal stones 28% 36% 0.32
Polyuria 8.2% 8% 0.97
Polydipsia 3.6% 8% 0.24
Vertebral disease 3.6% 2% 0.59
Weakness 44.5% 28% 0.04
Myalgia 57.5% 48% 0.26
arthralgia 48% 40% 0.36
Bone disease 39% 28% 0.17
abdominal pain 37% 49% 0.16
Peptic ulcer 11% 10% 0.90
Constipation 21% 14% 0.29
Primary hyperparathyroidism 71% 60% 0.16
secondary hyperparathyroidism 28% 36% 0.30
Tertiary hyperparathyroidism 1% 6% 0.05
hypocalcemia 7.5% 8.2% 0.89
Recurrent laryngeal nerve palsy 0.0% 4% 0.03
Persistent hyperparathyroidism 8.3% 10.2% 0.69
Recurrent hyperparathyroidism 6.4% 6.1% 0.94
Mortality 19% 18% 0.70

Table 3 Indications for surgery, intraoperative findings, manage
ment and operative approaches

Variable Value 

indications for surgery
hypercalcemia 107 (67.3%)
Bone disease 57 (35.6%)
Renal stones 46 (28.9%)
neuromuscular symptoms 35 (22.2%)
Peptic ulcer disease 18 (11.3%)
Pancreatitis 6 (3.8%)
neuropsychiatric symptoms 5 (3.1%)

Intraoperative findings 
inferior 97 (60.6%)
superior 38 (23.9%)
Mediastinum 6 (3.8%)
ectopic 2 (1.3%)
Thyroid gland 2 (1.3%)
Thymus 3 (1.9%)
single 84 (52.8%)
Multiple 53 (33.1%)

Operation time (min) 131.3±55

intraoperative PTh
First (n = 110) 362 (10–3,655)

second (n = 109) 170 (4–1,940)

Third (n = 100) 90.5 (9–1,581)

Fourth (n = 39) 61 (15–1,308)

number of frozen section (n = 135) 3 (1–10)

For ectopic gland/dissection
ipsilateral thyroid lobe 3 (1.9%)
Carotid sheath 2 (1.3%)
Thymic horn 2 (1.3%)

Note: Data presented as mean ± sD, number (%), or median (range).
Abbreviation: PTh, parathyroid hormone.

Figure 3 Population with total parathyroidectomy and auto-transplantation.
Abbreviation: PTh, parathyroid hormone.

Table 4 Postoperative pathology and complications

Variable Value 
Parathyroid adenoma
Chief cells
Water clear cell

101 (63.1%)
11 (6.9%)
3 (1.9%)

Parathyroid hyperplasia 60 (37.3%)
Parathyroid carcinoma 0 (0.0%)
Weight of adenoma (n = 124) 2 (0.2–23.4)

For ectopic gland/decision
ipsilateral thyroid lobectomy 23 (14.4%)
Thymectomy 8 (5.0%)
Multiple disease
subtotal 24 (15.0%)
auto-transplantation 36 (22.4%)

Persistent hyperparathyroidism 14 (8.7%)
Recurrent hyperparathyroidism 18 (11.4%)
sites of ectopic parathyroid glands

intrathymic 1 (0.6%)
intrathyroid 1 (0.6%)
Mediastinal 1 (0.6%)

Postoperative 
hematoma 5 (3.2%)
Wound infection 2 (1.3%)
Recurrent laryngeal nerve palsy 2 (1.3%)
Transient hypocalcemia 12 (7.7%)
Mortality (same admission) 0 (0.0%)
30-day mortality 0 (0.0%)

Mortality after 30 days 30 (18.6%)
Note: Data presented as number (%), or median (range).

roidism are mostly symptomatic on initial presentation.1,15 

However, these findings are contrary to the western reports 

which showed predominance of asymptomatic disease, and 

hyperparathyroidism is often detected during routine bio-

chemical screening.1,3

Most of our subjects had symptomatic presentation 

including symptoms of renal compromise and stones, 
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musculoskeletal disorder, gastrointestinal complaints and 

psychiatric symptoms. Nephrolithiasis is the most frequent 

presentation in patients with renal disorders (20%–30%), 

whereas severe bone disease has been identified in less 

than 3% of cases; these findings are consistent with our 

observations.19 Hyperparathyroidism increases bone turn-

over and reduces bone mineral density with a subsequent 

loss of bone. Recent studies showed that surgery improves 

bone density in hyperparathyroidism.20 Osteoporosis and its 

radiologic diagnosis and follow-up were not documented in 

the present study.

Moreover, patients with hyperparathyroidism might also 

present with nonspecific symptoms like fatigue, irritability, 

memory loss and sleep disorders that are often improved 

after surgical management.21

A recent systematic review has identified vitamin D 

deficiency as a major health burden in Qatar with a weighted-

average prevalence of low vitamin D status to be as high as 

90.4%.22 The lower mean levels of vitamin D (13.6±8.5) in 

our study would further confirm these observations and also 

support the hypothesis that vitamin D deficiency might play 

a role in the pathogenesis of primary hyperparathyroidism. 

Furthermore, the occurrence of secondary and tertiary hyper-

parathyroidism could be speculated by the longstanding 

vitamin D deficiency in some cases of primary hyperpara-

thyroidism that leads to disease progression.23 The current 

literature suggests that the frequent diagnosis of hyperpara-

thyroidism involves single gland adenoma (75%–85%), 

followed by adenoma involving multiglands (1%–15% of 

cases) and parathyroid carcinoma in up to 1% of cases.6 

Our findings also showed that primary hyperparathyroidism 

is the most frequent diagnosis followed by secondary and 

tertiary hyperparathyroidism.

Radiological imaging is used for preoperative localiza-

tion of the hyperfunctioning lesions.19 MIBI scintigraphy 

has higher sensitivity and specificity for preoperative 

localization of affected parathyroid glands in patients with 

primary hyperparathyroidism and is often used to guide 

unilateral surgeries.24,25 MIBI scintigraphy can also be used 

for patients with secondary hyperparathyroidism with fair 

sensitivity but has lower specificity to detect all hyperac-

tive glands with multiple hyperplasia.24 Therefore, it can 

be potentially used for preoperative localization of lesion 

that facilitates adoption of minimally invasive approach, 

thereby minimizing the need for wide neck surgical explo-

ration involving all four-parathyroid glands.1 However, 

there are factors that affect the diagnostic accuracy of MIBI 

scans including regional perfusion and gland size and func-

tion particularly in multigland disease and when thyroid 

nodule presents.

Selective arteriography, venous sampling, and fine needle 

aspiration are invasive preoperative localization procedures 

that can be selectively opted in case of reoperation.5 

It has been reported that the characteristic features of 

parathyroid gland such as size and color might influence the 

surgeon’s decisions to consider further exploration during 

surgical intervention.26 Some investigators have identified a 

correlation between the weight of parathyroid adenoma and 

the preoperative calcium and PTH levels, whereas others 

have failed to confirm such observation.27,28 In line with later 

observations, no significant correlation between adenoma 

weight, serum level of calcium, PTH and vitamin D has been 

identified in the present analysis.

Parathyroidectomy is the effective surgical manage-

ment approach to treat primary hyperparathyroidism which 

is highly advocated for all symptomatic patients.5 More-

over, the current guidelines opt the operative approach for 

patients with asymptomatic primary hyperparathyroidism 

below 50 years, with an evidence of osteoporosis, vertebral 

fracture, nephrolithiasis, nephrocalcinosis, hypercalcemia, 

creatinine clearance (,60 cc/min) or failure to have adequate 

follow-up.29

The two surgical approaches include MIP and bilateral 

neck exploration planned from the outset.19 In our series, 

bilateral neck exploration was the standard treatment prior to 

2001, following the introduction of intraoperative parathyroid 

hormone assay; MIP surgery was successfully utilized in 59 

patients with primary hyperparathyroidism. 

Postresection of the lesion, intraoperative cure should be 

affirmed by PTH measurement as an intraoperative adjunct 

as well as the biochemical profile.19 Intraoperative PTH 

measurement is considered as an important technological 

adjunct to assess the biochemical cure.30 

A subset of patients with primary hyperparathyroidism 

(2%–5%) who undergo parathyroidectomy might require 

Table 5 Comorbidities in alive and deceased

Alive Deceased P-value 

age, mean ± sD 47±13 58±16 0.001
Diabetes mellitus 24% 45% 0.02
hypertension 51% 76% 0.01
Renal failure 24% 65% 0.001
Coronary artery disease 14% 34% 0.008
heart failure 2% 17% 0.001
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subsequent surgical intervention to treat the persistent or 

recurrent disease.31 Persistent primary hyperparathyroidism 

has been reported to occur in around 3.9% of cases which are 

diagnosed with hypercalcemia within 6 months of parathy-

roidectomy.32 It may be related to failure of identification and 

removal of all the hyperfunction glands.8 In the present study, 

persistent hyperparathyroidism attributed to renal failure, 

unrecognized hyperplasia, inadequate procedure or incomplete 

excision of involved glands or autotransplanted glands. Diag-

nosis of primary hyperparathyroidism due to single adenoma 

can be misleading especially in patients with a background 

of chronic renal disease or renal failure. Zavvos et al studied 

a subset of renal transplant patients who developed persistent 

hyperparathyroidism and found out that long-term treatment 

with cinacalcet was effective in controlling hypercalcemia 

and correcting hypophosphatemia.33 Such patients should be 

followed up for over 12–48 months and the levels of serum 

calcium and vitamin D as well as the presence of any symp-

toms of hyperparathyroidism should be monitored regularly 

and the possible addition of cinacalcet could be beneficial.

The prevalence of recurrent hyperparathyroidism has 

been reported in 2%–3% cases, which is speculated to occur 

due to regrowth of hyperactive lesions.31,34 In our study, we 

observed recurrent parathyroid disease in 11.4% of cases. 

The majority of these cases had unrecognized or regrowth of 

hyperplasia and some had renal failure which further altered 

the serum levels of calcium and vitamin D which influence 

the PTH levels and hence facilitate regrowth of hyperplasia 

in the remnant parathyroid glands. An earlier study suggested 

that recurrent disease is more evident in patients with elevated 

postoperative PTH and hypercalcemia ($9.7 mg/dL).35 In a 

recent large study, Sadideen et al assessed 26 patients with 

renal disease who underwent total parathyroidectomy only 

without auto-transplantation. They found out that total para-

thyroidectomy without autotransplantation in renal transplant 

patients appeared to be protective against persistent and recur-

rent disease.36 To the best of our knowledge, this is the largest 

series with the longest follow-up available in the literature 

of this specific patient population. Based on this study, we 

can conclude that for our population with renal disease who 

underwent total parathyroidectomy, we could avoid persistent 

or recurrent hyperparathyroidism if we omitted transplanting 

any parts of the parathyroid gland for these patients.

Calcimimetic agents such as cinacalcet use for the treat-

ment of primary hyperparathyroidism and secondary hyper-

parathyroidism effectively reduce PTH and calcium levels.37 

In our study, a calcimimetic agent was used for 14 patients 

with a persistent hyperparathyroidism with good result. 

Moreover, vitamin D repletion could be a safe and effective 

approach to improve the bone mineral density which may help 

to prevent the progression of the disease severity. Also, appro-

priate hydration can minimize the risk of nephrolithiasis which 

is the predominant cause of renal disease in our cohort.

Overall mortality on the follow-up was 18.6% but sig-

nificantly high for the patients on dialysis 21/47 (44.7%) and 

most of the mortality was related to cardiovascular disease 

and cancer.

Postoperative transient hypocalcemia could occur sec-

ondary to inhibition of the remaining parathyroid glands, 

devascularization or hungry bone syndrome.5 In the current 

study, the rate of postoperative hypocalcemia (7.7%) was 

lower than the reported rate in the literature ranging from 

29.7%–59.4%.1 It is speculated that the observed lower rate 

was attributed to the unilateral neck exploration; however, 

transient hypocalcemia can still occur in patients with normal 

parathyroid glands secondary to chronic suppression.1

limitations
The retrospective nature of the present study was one limita-

tion. Moreover, we lacked information on the history, dura-

tion and treatment of vitamin D deficiency in patients with 

hyperparathyroidism which could be longstanding and might 

progress to secondary or tertiary hyperparathyroidism.

Conclusions 
Primary hyperparathyroidism is the most frequent cause of 

parathyroid disease, with bone and renal disease being the 

main clinical presentation. Parathyroidectomy is the effective 

surgical management approach to treat parathyroid disease. 

High prevalence of vitamin D deficiency and kidney function 

derangement are major contributions to recurrent and persis-

tent hyperparathyroidism. Further large studies are needed to 

establish the association of vitamin D levels and renal disor-

ders with persistent and recurrent hyperparathyroidism. 
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