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Background: Primary hyperparathyroidism is regarded as a common endocrine disorder that is biochemically
identified and could be symptomatic or asymptomatic. A detailed history and a thorough evaluation with
regular follow-ups are required until a definite diagnosis is made. The study aims to evaluate the
characteristics of patients and the performance of a tertiary endocrine center in managing the disease in
Basrah, Iraq.

Material and methods: A retrospective study was conducted at the Faiha Specialized Diabetes, Endocrine,
and Metabolism Center in Basrah, southern Iraq, on 106 patients diagnosed with primary
hyperparathyroidism between 2012 and 2023. The patients' general characteristics were assessed, and those
who underwent parathyroidectomy were evaluated post-surgery, and the cure rate was determined.

Results: The mean age of presentation was 47.5 * 14.6 years, with a median of 50 years. The highest
occurrence is in the sixth decade. Females comprised 79 (75%) of the patients, and the female-to-male ratio
was 3:1. Symptomatic patients were 84 (90%), 30 (70%) of the patients had nephrolithiasis, and 52 (68%) had
osteoporosis. The cure rate was 15 (83%).

Conclusion: In our single-center study, the frequency of primary hyperparathyroidism has increased with
time. The disease's highest occurrence was seen in the sixth decade. Females were substantially higher than
males. Most patients were symptomatic. The cure rate was 83%.

Categories: Endocrinology/Diabetes/Metabolism, Internal Medicine, General Surgery
Keywords: cure rate, hyperparathyroidism, parathyroid surgery, hypercalcemia, parathyroidectomy, primary
hyperparathyroidism

Introduction

Primary hyperparathyroidism (PHPT), a common endocrine condition characterized by hypercalcemia and
high or inappropriately normal parathyroid hormone, is identified by biochemical tests [1]. There is growing
recognition of normocalcemic PHPT as a less severe disease variant. The real incidence rate and frequency
may be underestimated in this setting due to the underrecognition of milder forms of the condition [2].

Many epidemiological studies relied on patient referrals to secondary or tertiary health services. The
reported prevalence of PHPT varies between 0.2% and 1.3% of the population worldwide, including the
United States, Europe, Bahrain, and Korea [3]. The number of cases rises with age and despite that the
disease can occur at any age, half of PHPT patients are postmenopausal women [1]. PHPT can manifest as
symptomatic or without symptoms. Symptomatic individuals develop stones in the kidneys and osteoporotic
fractures [4].

All patients should have their 25-hydroxy vitamin D levels measured since there is evidence that the
disorder is more active in those who are vitamin D deficient or insufficient [5].

Parathyroid adenoma is the most common cause of primary hyperparathyroidism, whereas parathyroid
carcinoma is rare and has an unfavorable outcome due to recurrence and metastasis. PHPT is caused by
parathyroid hyperplasia in 10% of cases [6].

The only definite therapy for PHPT is parathyroid surgery [7]. Before surgery, localization methods assist in
guiding the surgical strategy in patients with a biochemically proven disease diagnosis and in whom other
diagnoses have been adequately excluded [8]. Neck ultrasonography (US), single photon emission computed
tomography (SPECT), Tc-99m sestamibi imaging, magnetic resonance imaging (MRI), four-dimensional CT
scan (4-D CT), and positron emission tomography in conjunction with CT scan are examples of non-invasive
techniques that are employed [9]. Surgery should be done by a skilled parathyroid surgeon and is
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recommended based on several factors and results, including symptoms, age, skeletal involvement, renal
involvement, and calcium level according to the guidelines from the Fifth International Workshop on the
Evaluation and Management of Primary Hyperparathyroidism [10]. Bilateral neck exploration (BNE) and
minimally invasive parathyroidectomy (MIP) are the two most popular surgical techniques for treating PHPT
[11].

Individuals with PHPT who don't fit the criteria for parathyroidectomy can continue with regular follow-up.
Medical options as recommended by the Panel are available for those who choose not to have surgery but
meet specific guidelines, cinacalcet, calcium, vitamin D supplementation, alendronate, or denosumab are all
used [10].

The present study aims to evaluate patients’ characteristics and the performance of a tertiary care endocrine
center in Basrah, Iraq, in the management of primary hyperparathyroidism.

Materials And Methods
Study design

This single-center retrospective study was conducted at the Faiha Specialized Diabetes, Endocrine, and
Metabolism Center (FDEMC) in Basrah, southern Iraq in December 2023. Patients who met the criteria for
the diagnosis of primary hyperparathyroidism [10] from 2012-2023 were included in the study. The

FDEMC has an electronic database of medical records, and we used the keyword primary
hyperparathyroidism to search for the registered data, and the cases were collected. As shown in Figure 1,
there were 133 patients in the data registry; 27 of them appeared to be alternative diagnoses with
subsequent follow-ups; the remaining 106 patients met the criteria for the diagnosis; 50 patients were in the
non-surgical group who either refused surgery, stopped receiving follow-up care, continued receiving
medication, or weren't candidates for surgery; and the other 56 patients had parathyroidectomy. Regarding
localization, all 56 patients who underwent surgery had neck ultrasound and a 4-D CT.
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FIGURE 1: Flow chart of the total registry of primary
hyperparathyroidism in Faiha Specialized Diabetes, Endocrine, and
Metabolism Center (FDEMC)

The inclusion criteria were patients who were 15 to 85 years old and patients who had met the diagnostic
criteria for primary hyperparathyroidism [10]. Exclusion criteria were those who had a history of drugs
causing hypercalcemia, a history of granulomatous diseases such as sarcoidosis or tuberculosis (TB),
pregnant women, patients with chronic kidney disease, and patients whose age was below 15 years and
above 85 years.

Hormonal and biochemical evaluation

Laboratory investigations were done in the form of serum calcium adjusted for albumin according to the
formula "Corrected Calcium = Serum_calcium + 0.02 * (Normal_albumin - Patient_albumin)", serum
parathyroid hormone (PTH), serum phosphorus, serum alkaline phosphatase according to the reference
ranges of Roche (Basel, Switzerland) diagnostic kit [Total calcium: 8.2-10.2 mg/dL, albumin: 3.5-5.0 g/dL,
intact PTH: 15-65 pg/mL, phosphate: 2.3 to 4.7 mg/dL, alkaline phosphatase: 40-150 U/L and 25(0OH) D level
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cut off values were used (deficiency < 20 ng/ml, insufficiency 20-30 ng/ml and sufficiency > 30 ng/ml)]. The
estimated glomerular filtration rate (eGFR) was also calculated by the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) equation, and other hormonal biochemistry if needed was also measured. Twenty-
four-hour urinary calcium has been used to help diagnose PHPT and for surgical indications. However, it was
not affordable for most of our patients. Urinary calcium excretion was used to identify hypercalciuria >250
mg/day in women and >300 mg/day in men [10].

The fully automated Cobas e 411 electrochemiluminescence immunoassay was used for hormonal assays,
and the Cobas c 311 analyzer system was used for clinical chemistry by Roche Diagnostics. Serum calcium,
PTH, phosphorus, alkaline phosphatase, and vitamin D levels were measured pre-surgery and on first day,
first week, first, third, and sixth month post-surgery. The cure rate was calculated according to those time
frames. A surgical cure is defined as a normal calcium level at six-month follow-up in patients with
hypercalcemia PHPT and a normal level of parathyroid hormone at six-month follow-up for normocalcemic
patients [12].

Statistical analysis

The Statistical Package for the Social Sciences (SPSS), version 26.0 (IBM Corp., Armonk, NY, USA), was used
to analyze the data. The numerical values (N) and percentages (%) were used to summarize the categorical
variables and their frequencies. The mean # standard deviations (M * SD) were used to summarize
continuous variables. Microsoft Excel version 18.2405.1121.0 (Redmond, WA, USA) was used for ratio
calculations, tables, and graphs analysis.

Results

The frequency of primary hyperparathyroidism in FDEMC has increased over the years, from one patient
(0.9%) diagnosed in 2012 to 20 patients (19%) diagnosed by 2023, as shown below in Figure 2.
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FIGURE 2: The diagnosis of the 106 patients with primary
hyperparathyroidism (PHPT) at Faiha Specialized Diabetes, Endocrine,
and Metabolism Center (FDEMC) over time.

The demographics of the total number of patients with primary hyperparathyroidism are shown in Table 1. It
was found that the mean age of presentation was 47.5 £ 14.6 years (the minimum age was 15 years and the
maximum was 83 years), and the median was 50 years, with peak incidence in the sixth decade. The age

mean * SD in males was 44.1 + 15.8 years, and the median was 45 years, while in females, it was 48.7 + 14.1
years, and the median was 51 years.
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Variable

Age (mean + SD), years**
Male (mean + SD), years
Female (mean £ SD), years
Age (median), years
Female, n/N (%)*
Symptomatic, n/N (%)*
Nephrolithiasis, n/N (%)*
Osteoporosis, n/N (%)*
Fracture, n/N (%)*

Brown tumor, n/N (%)*
Vitamin D Deficiency, n/N (%)*

Vitamin D Insufficiency, n/N (%)*

4759146
441£158
48.7 £14.1
50

79/106 (75%)
84/93 (90%)
30/43 (70%)
52/76 (68%)
22/104 (21%)
16/106 (15%)
55/94 (58%)

16/94 (17%)

Hungry bone syndrome, n/N (%)* 12/48(25%)

TABLE 1: General characteristics of patients with primary hyperparathyroidism

*number of patients with event/total number of patients analyzed (%)

**Age mean + SD in total patients

The females were 79 (75%) patients, which is more than the males, who were 27 (25%) patients, and the
female:male ratio was 3:1. Menopausal women were 42/79 (53%), and non-menopausal women were 37/79
(47%). Of all patients, women with menopause were 42 (40%).

Ninety-three patients gave symptoms and histories; 84 (90%) of them were symptomatic, while the other
nine (10%) were not. Nephrolithiasis was reported in 30 (70%) of patients who had renal ultrasonography. It
was found that 52 (68%) patients out of 76 who had DEXA scans had osteoporosis. Fracture history was
reported in 22 (21% of patients). A brown tumor was seen by 16 (15%) of the presented patients. Hungry
bone syndrome was seen in 12 (25%) out of 48 post-surgical patients.

As for vitamin D deficiency, insufficiency, and sufficiency, it has been seen in 55 (58%), 16 (17%), and 23
(25%), respectively, of the 94 patients whose blood investigations have shown so.

Calcium levels were adjusted according to serum albumin as means * standard deviations, and results
showed serum calcium 12.5 * 1.7 mg/dL, PTH level 869.1 + 787.9 pg/mL, 25(0OH)D levels 21.2 + 12.8 ng/mL,
serum phosphate 2.27 # 0.7 mg/dL, and serum alkaline phosphatase 469.7 + 458.8 U/L as shown in Table 2,
along with post-surgical biochemical levels with means and standard deviations on the first, seventh, 30th,
90th, and 180th days are all mentioned in Table 2 below. The cure rate was calculated according to the level
of calcium for hypercalcemic primary hyperparathyroidism patients and the PTH level for normocalcemic
patients in subsequent periods after surgery. On the first day, 26 patients out of 39 patients had normalized
serum calcium; on the first week and the first month, 17 patients out of 19 had normalized serum calcium;
on the third month, 11 patients out of 16 had normalized serum calcium; and on the sixth month, 15
patients out of 18 had normalized serum calcium. The cure rates on the first day, first week, first month,
third month, and sixth month were 67%, 89%, 89%, 69%, and 83%, respectively.

2024 Abdul Khaleq et al. Cureus 16(7): €65901. DOI 10.7759/cureus.65901

40of8


javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Parameter* Pre-Surgery 1st day 1 week 1 month 3 months 6 months
Serum calcium mg/dL 125+1.7 96+1.6 82+14 82+1.6 9.3+13 9.3+1.0
Serum PTH, pg/mL 869.1 £787.9 78.6 +185.7 208.9 +413 157.2 + 148 201 +332.8 161.9 + 220.5
Serum 25(0OH)D, ng/mL 21.2+12.38 19.7 £10.6 22.4£10.6 31.1+184 27.8 £14.7
Serum phosphate mg/dL 227+0.7 1.8+0.6 26+0.7 34+11 3.1+£038 3.1+£07
Serum ALP, U/L 469.7 + 458.8 4419 +£3755  627.5+4417 302.1+188.3 1735+740  120.7 £63.7
Cure rate % 67 % 89 % 89 % 69 % 83 %

No. of patients** 56 39 19 19 16 18

TABLE 2: Biochemical investigations before and after surgery of the 56 surgical group patients
with cure rate

Abbreviations: PTH: parathyroid hormone; ALP: Alkaline phosphatase; SD: Standard Deviation; No.: number
*The parameters (serum calcium, PTH, 25(OH)D, phosphate and ALP) + Standard Deviation

** Total number of patients who had surgery in the pre-surgery column and those who attended follow-ups in the post-surgery columns

Discussion

To our knowledge, this is the first study conducted in Iraq that examined the general characteristics of
patients with primary hyperparathyroidism and surgery outcomes in a tertiary endocrine facility.

Though we don’t have enough data regarding the incidence and prevalence of PHPT in our country, but the
current study found that the number of cases of primary hyperparathyroidism in our center has risen with
time, from a minimum value in 2012 to a handful of cases by 2023. The surge began after 2017, which might
be attributed to the increased referral of cases and to routine calcium testing, which was included in the
biochemical testing panel, and has improved since the advent of auto-analyzers. This is in concordance with
a multi-center retrospective study from Saudi Arabia by Al-Saleh et al. in Jeddah, Al Ahsa, and Riyadh with a
total of 205 confirmed PHPT cases, where it concluded that just 24 PHPT patients were previously gathered
over 16 years, whereas 205 new cases were identified within three years between 2016 and 2018 [13]. A drop
in the diagnosis of new cases was seen from 2020 to 2021, and the reason behind this was mostly the
coronavirus disease 2019 (COVID-19) pandemic.

The patients' median age and the mean were calculated with the sixth decade exhibiting the highest
frequency. This is compatible with a retrospective study carried out at the Bahrain Defense Force Military
Hospital over three years by Abdulla and Suwaifi [14] and another conducted by Younes et al. at Jordan
University Hospital [15] both found that those 50 years of age and older had a considerably higher overall
prevalence of PHPT. Similar findings were also observed in a retrospective analysis of 62 cases of primary
hyperparathyroidism operated on in the university hospital department of otolaryngology in eastern Algeria
by Zitouni, with the 40-60-year-old age group being the most affected [16]. The study carried out by Al-Saleh
et al. [13] and another retrospective single-center study in Istanbul, Turkey by Unlu et al. [17] led to distinct
results with higher means of age. This can be clarified by the fact that different age ranges were employed.

As for the sex distribution analysis of the current study, females outnumbered males three times. This is

concordant with the studies Younes et al. [15] and the multicenter Saudi Arabian study by Al-Saleh et al. [13].

In our current study, nearly half of the female participants were in menopause. These results are compatible
with what has been mentioned in a review by Walker and Silverberg [1] and the observation that the disease
appears to manifest in women between the ages of 50 and 60 years as stated by Bilezikian and Silverberg
[18].

It was noticed that a minority of the patients had no symptoms. This is similar to what was reported by a
study from the Indian PHPT registry by Arya et al. in 2021 [19] but it is still low when compared to another
study conducted in Riyadh Saudi Arabia at King Khalid University Hospital by Malabu and Founda in 2007
[20] where nearly 24% of patients had no complaints at the time of diagnosis, and another Turkish
retrospective study in Farabi Hospital, Department of Surgery by Usta et al. in 2015 [21] where 28% of
patients were asymptomatic. These findings could be because of the enhanced biochemical screening
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brought about by the implementation of routine automated calcium tests in practice and the evolving health
consciousness of the surrounding community, where the latter studies were carried out.

About three-quarters of individuals who had renal ultrasonography were discovered to have nephrolithiasis.
It was close to the findings from a retrospective study at Sher-i-Kashmir Institute of Medical Sciences of 78
patients by Misgar et al. in 2016, in which 64% of patients had kidney stones [22]. This result was greater
than the one found by Al-Saleh et al. where kidney stones were seen only in 15% [13]. This higher percentage
of nephrolithiasis might potentially be linked to the small number of patients who had imaging at that time
with a large percentage of those who had nephrolithiasis.

Osteoporosis was seen in more than half of the cases in the current study. It is similar to what was noted by
Zitouni, where it was reported in 57% of patients [16]. It is more than previous studies, such as the study by
Prasarttong-Osoth et al. conducted in Thailand at the Department of Surgery, Siriraj Hospital from 1997 to
2007, where 33% of patients had osteoporosis [23], and the one carried out by Al-Saleh et al. where it was the
most prevalent skeletal symptom seen in 32% of patients [13]. Our findings might be multifactorial reasons,
given that osteoporosis was one of the common reasons for patient referral, and more than half of the
females were in menopause.

In nearly one-quarter of patients, a history of fractures was identified. Similar findings were identified by
Prasarttong-Osoth et al. where pathological fractures were noted in 20% [23] and also by Zitouni, where they
were observed in 31% [16]. Of the overall patients, 15% had brown tumors. It is less than that observed in
Algeria, where it has been found in 55% of cases.

In our study, more than half of patients had vitamin D deficiency and nearly one-third had insufficient
levels. These results are similar to the general population as seen in a retrospective study done in FDEMC in
2021 by Hussein et al. where vitamin D deficiency was seen in 62.5% and insufficiency in 11.3% of patients
[24].

Twenty-five percent of patients had hungry bone syndrome post-surgery. It resembles the study results by
Zitouni, where it was observed in 19% [16]. It was higher than the Indian study by Misgar et al. which
reported it in 10% of patients [22], and the Turkish study by Usta et al. where hungry bone syndrome was
detected in 12% of cases [21].

In skilled facilities, the surgical cure rate for PHPT is around 95-99% [7]. In our center, the cure rate was
found to be 83% six months after surgery. It is close to that observed in Algeria [16]. Our result was lower
than that seen in the studies in Jordan [15], Turkey [17], Saudi Arabia [20], and India [22] where the cure rates
in these studies were approximately 96% or more, but it was more than a retrospective study in Cairo, Egypt
at the National Cancer Institute, where the cure rate was close to 74% [25]. In general, lower success rates
may be related to multi-gland disease, patients with multiple endocrine neoplasia, type 1 (MEN 1), technical
difficulties during the operation, and parathyroid adenoma that was overlooked because of an ectopic
location as mentioned by Uludag et al. 2023 [26].

The limitations of the present study were that it was a single-center study. Most referrals were made after
symptoms appeared; there might have been a bias in favor of symptomatic individuals and an
underreporting of asymptomatic people. Some patients lost follow-up and failed to appear when scheduled,
and finally, complications were not well mentioned.

Conclusions

In our tertiary center study, the incidence of primary hyperparathyroidism is rising with time. The sixth
decade featured the highest incidence of presentation. The disease is three-quarters more common in
females than in males. The majority of patients have presented following the onset of skeletal and renal
symptoms. The surgery cure rate was 83%. We need future studies to assess the performance after 10 years.
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