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Abstract 

Introduction: Primary hyperparathyroidism (pHPT) is a chronic disease, most often caused by 

a benign adenoma in one parathyroid gland. The adenoma causes excessive excretion of 

parathyroid hormone, leading to increased calcium in the blood. This can lead to renal stones, 

osteoporosis, hypertension and confusion. Though, a lot of patients are asymptomatic. The 

only cure is parathyroidectomy, which is an option for all patients and indicated for all 

symptomatic. The inoperable symptomatic patient can get medical treatment. For the 

asymptomatic patient, active surveillance is recommended. 

Aim: To determine if there at Örebro University Hospital are any differences between the 

groups of patients with pHPT that undergoes surgery, gets medical treatment or are actively 

surveilled. Are the patients handled in consensus with the international guidelines? 

Material and methods: Medical records from patients who were diagnosed with primary 

hyperparathyroidism in 2012-2016, at the Department of Medicine, Örebro County were 

studied. A total of 131 patients were included and divided into three groups, based on the 

chosen intervention. 

Results: Patients in the surgery group were significantly younger than patients in the other 

two groups. Patients who got medical treatment had significantly higher calcium levels than 

patients in the other two groups. Patients who underwent surgery had significantly higher 

calcium levels than patients who were actively surveilled. No difference was seen between the 

groups regarding sex, skeletal status or creatinine levels.  

Conclusions: Age and calcium level seem to be the strongest contributors to the choice of 

intervention for the pHPT-patient, which is in consensus with the guidelines. Skeletal status 

did not seem to influence the choice of intervention. This result isn’t strictly in consensus with 

the guidelines, but this is a complex variable to take into consideration. Since the osteoporosis 

can’t be attributed to pHPT with absolute certainty in every case, surgery may not improve all 

of the osteoporotic patients’ skeletal status. 

  



Abbreviations 

AAES = The American Association of Endocrine Surgeons 

BMD = bone mineral density 

CI = confidence interval 

CT = computed tomography 

DXA = dual-energy X-ray absorptiometry 

ICD-10 = International Statistical Classification of Diseases and Health Related Problems – 
Tenth Revision 

MRI = magnetic resonance imaging 

OR = odds ratio 

P- = plasma- 

pHPT = primary hyperparathyroidism 

PTH = parathyroid hormone 

S- = serum- 

VFA = vertebral fracture assessment 
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Introduction 

The parathyroid glands are normally involved in keeping serum calcium (s-calcium) within 

normal range by excreting parathyroid hormone (PTH) in response to low s-calcium. PTH 

then increases s-calcium by increasing the release of calcium from the bones, increasing the 

reabsorption of calcium in the kidneys and increasing the renal production of vitamin D-3, 

which increases calcium absorption from the intestines [1]. The chronic disease primary 

hyperparathyroidism (pHPT) is most often caused by a single benign adenoma in one of four 

parathyroid glands [2]. The adenoma causes excessive excretion of PTH leading to high levels 

of serum PTH (s-PTH), and subsequently high levels of s-calcium [3]. In the long run, high 

levels of s-calcium can affect the kidney (e.g. kidney stones, nephrocalcinosis), skeleton (e.g. 

osteoporosis, osteitis fibrotica cystica), cardiovascular system (e.g. hypertension, aortic valve 

calcification), neuromuscular system (e.g. proximal muscle weakness), as well as cause 

psychiatric disorders (e.g. depression), neurocognitive symptoms (e.g. memory loss, 

concentration difficulties) and impairment in quality of life [2–5]. 

When pHPT came to attention in the 1930’s, most of the patients had a severe form of the 

disease, with grave skeletal and kidney involvement [6]. As of today, the clinical picture is 

usually much milder, especially in the western world. Due to modern biochemical analysis, 

which makes it easier to measure calcium, vitamin D and PTH routinely, the patients today 

gets diagnosed earlier [3]. However, the more severe form of the disease still exists in 

undeveloped countries [3].  

The overall incidence rate of pHPT in the U.S. is about 21.6 per 100 000 patients annually. In 

Denmark the incidence rate is about 16 per 100 000 per year [7]. Most of the patients are 

women and the highest prevalence of the disease is found in the group of postmenopausal 

women [8]. There are about twice as many women as men among the pHPT-patients, but with 

a various ratio: from as many men as women in patients <40 years, to five times as many 

women than men in patients >75 years [9].  

Guidelines 

The current recommendations and guidelines for management of pHPT are based on clinical 

experience, epidemiological studies and non-randomized prospective cohort studies. 

Bilezikian et al have compiled international guidelines, for the asymptomatic patient [10]. 

These are based on expert workshops at international consensus development conferences, the 

latest in 2014 [10]. In 2016 The American Association of Endocrine Surgeons (AAES) 
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developed evidence-based guidelines for the routines around parathyroidectomy, compiled by 

Wilhelm et al [11]. These two sets of guidelines agree regarding parathyroidectomy. Their 

recommendations are assembled in Table 1. 

Surgical treatment 

The only cure for pHPT is surgical treatment with parathyroidectomy [11]. 

Parathyroidectomy is indicated in all symptomatic patients, such as patients with 

hypercalcemic crisis with s-calcium levels >15 mg/dL (3.75 mmol/L) and corresponding 

nausea, polydipsia, confusion, coma and short QT-interval on electrocardiogram [3,11,12]. 

Symptomatic patients can as well have less dramatic manifestations, e.g. kidney stones and 

fragility fractures [11,13]. 

For the patient with asymptomatic disease, treatment with surgery can, but doesn’t have to be 

recommended. Studies have shown that untreated asymptomatic disease will progress in about 

30% of cases in 15 years, with the patients meeting criteria for surgery [14]. There are also 

American studies whom states that parathyroidectomy is the most cost-effective strategy for 

the majority of asymptomatic patients [15]. Since parathyroidectomy is the only curable 

strategy, it can be recommended in most cases with asymptomatic disease, even though the 

patient doesn’t meet the criteria for surgery seen in Table 1 [10]. Risks with anaesthesia and 

surgery, especially injuries to the recurrent laryngeal nerve, must be considered for every 

individual. Injuries to the recurrent laryngeal nerve are reported to be <1% [13]. 

 

Table 1. Assembled recommendations for surgery in patients with asymptomatic primary 
hyperparathyroidism from Bilezikian et al and Wilhelm et al [10,11]. 

Measurement Criteria* 
Serum calcium, adjusted for 
albumin 

1. >1 mg/dL (0.25 mmol/L) above upper limit of normal, 
reference range 2.10-2.55 mmol/L 

Skeletal status 2. T-score, BMD of DXA >-2.5 at lumbar spine, total hip, 
femoral neck or distal 1/3 radius 

 3. Vertebral fracture by x-ray, CT, MRI or VFA 
Renal impact 4. Creatinine clearance <60 cc/min 
 5. 24-h urine for calcium >400 mg/d (8 mmol/d) and 

increased stone risk by biochemical stone risk analysis 
 6. Presence of nephrolithiasis or nephrocalcinosis by x-

ray, ultrasound or CT 

Age 7. <50 years 
* The patient only needs to meet one criteria to be recommended parathyroidectomy. 
BMD = bone mineral density, DXA = dual-energy X-ray absorptiometry, CT = computed tomography, MRI = 
magnetic resonance imaging, VFA = vertebral fracture assessment 
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After parathyroidectomy, the risk for developing new kidney stones is decreased, bone 

mineral density (BMD) is increased and risk for fractures is reduced [11,14,16]. Regarding 

neurocognitive symptoms, as well as hypertension, there are contradictious evidence that 

these patients will benefit from parathyroidectomy [17–19]. There are not enough evidence 

that patients with other types of impact on the cardiovascular system will benefit from 

parathyroidectomy [4]. 

Medical treatment 

For the symptomatic patient that is unable, e.g. due to comorbidities, or unwilling to undergo 

surgery medical treatment is an option [10]. The medical treatment consists of a calcimimetic 

agent called cinacalcet (Mimpara). Cinacalcet reduces s-calcium levels by mimicking 

extracellular calcium on the calcium-sensing receptor on the parathyroid cells, thereby 

inhibiting the secretion of PTH [20]. If the patient has manifest osteoporosis, treatment with 

bisphosphonates to improves bone mineral density is recommended [21,22]. 

Active surveillance 

When patients don’t undergo surgery or get medical treatment they need to be monitored for 

progress within the disease, i.e. active surveillance. This is the recommendation for 

asymptomatic patients who don’t meet criteria for surgery. The guidelines recommend s-

calcium, serum creatinine (s-creatinine) and creatinine clearance to be measured annually and 

skeletal imaging with dual-energy X-ray absorptiometry (DXA) every 1-2 years [10]. 

To summarize: the recommendations for surgery are based on criteria which are confirmed to 

be caused by pHPT and can improve with surgery. For the patients with symptoms that aren’t 

clearly caused by pHPT or that won’t improve with surgery, the intervention strategy is not 

clear. In these cases, both surgery and active surveillance are recommended strategies. 

Aim 

To determine if there at Örebro University Hospital are any differences between the groups of 

patients with pHPT that undergo surgery, get medical treatment or are actively surveilled. Are 

the patients handled in consensus with the international guidelines? 

Material and methods 

Study design and collecting of data 

The study is a retrospective cohort study. Medical records from patients with the International 

Statistical Classification of Diseases and Health Related Problems – Tenth Revision (ICD-10) 
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classified diagnosis primary hyperparathyroidism (E21.0), other hyperparathyroidism (E21.2), 

hyperparathyroidism unspecified (E21.3) or disorders of calcium metabolism (E83.5) were 

studied. Medical records from five years, 2012-2016, in the Department of Medicine, Örebro 

county were studied. Patients were included if they were confirmed to have the diagnosis 

primary hyperparathyroidism, and were diagnosed during this timeframe. If they had 

hypercalcemic crisis they were excluded from the study, because these patients are definitely 

treatment-demanding. The medical records were received from the computerised medical 

record system “Kliniska portalen”. The data was registered in Microsoft Excel version 15. 

The variables studied were sex, age at diagnosis and at time for last intervention decision, 

plasma PTH (p-PTH), plasma calcium (p-calcium) adjusted for albumin at diagnosis and at 

time for last intervention decision, plasma creatinine (p-creatinine), skeletal status 

(osteoporosis, osteopenia or normal BMD), presence of hypertension and chosen intervention 

(surgery, medical treatment, active surveillance). Age and p-calcium value were assembled at 

diagnosis and when the last intervention strategy was chosen, since the initial intervention 

strategy can be changed. P-creatinine was used as a marker for renal impact. The reference 

range for p-PTH is 1.6-6.9 pmol/L, for p-calcium adjusted for albumin 2.10-2.55 mmol/L, for 

p-creatinine 45-90 µmol/L for women and 60-105 µmol/L for men. The unit for p-PTH value 

has been changed during the course of time for this study, from ng/L to pmol/L. All ng/L 

values were calculated to pmol/L. The guidelines refer to serum values for calcium and in 

Sweden calcium is measured in plasma. Serum calcium and plasma calcium are analogous in 

question of reference range and are therefor used as equivalents in this article.  

Study sample 

A total of 333 medical records were studied and resulted in 135 patients who were diagnosed 

with pHPT during these years. The other 198 patients were diagnosed earlier or did not have 

pHPT, but hyperparathyroidism and/or hypercalcemia for other reasons, such as kidney 

failure or myeloma. Four of the patients had hypercalcemic crisis and were therefore excluded 

from the study. The remaining 131 patients were sorted into three groups based on their 

chosen intervention strategy: one group with patients who underwent surgery, one with the 

patients who got medical treatment with cinacalcet, and one with patients who were actively 

surveilled. 

The patients were initially given a study participants number, which was used in the Excel-file 

to de-identify them. The lists of social security numbers with corresponding study participants 
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number was kept in a locked drawer to which only the author had the key. The lists were 

never stored with the computer containing the Excel-file. 

Statistical analyses 

The data was processed in the statistics program IBM SPSS, version 22. The three groups 

were compared in question of the variables mentioned above. The statistic tests used were 

ANOVA and Kruskal-Wallis for continuous variables and chi-square for categorical 

variables. Post hoc-analyses with Tukey’s test were performed when an analysis showed 

significance. A logistic regression analysis was performed to adjust for potential confounding 

variables. P-values <0.05 were considered statistically significant. 

Ethical consideration 

The head of the Department of Medicine at Örebro University Hospital gave permission to 

perform the study as a quality management program. The analysis of the medical records was 

therefore considered legit without a care-givers relation between the author and the patients 

studied. The study was carried out to see if the patients gets the most appropriate care, which 

is in the interest for not only the care-giver, but the patients themselves. 

Results 

Statistically significant differences were found between the groups regarding age, p-PTH 

levels and p-calcium levels. Regarding sex, hypertension, skeletal status and p-creatinine 

levels, no statistically significant differences were found between the groups. The three 

groups are defined in Table 2. 

The patients in the surgery group were significantly younger, both at diagnosis and at time for 

last intervention decision, compared to the other two groups separately. At diagnosis, there 

were 14 patients in the surgery group that were <50 years old, 1 in the medical treatment 

group and 3 in the active surveillance group. Two of the four cases that didn’t get surgery had 

stated reasons for their choice of intervention, while two cases didn’t have stated reasons for 

it. 

P-PTH levels were significantly lower in the active surveillance group compared to the other 

two groups. 

There were statistically significant differences between all three groups regarding p-calcium 

levels, both at diagnosis and at time for last intervention decision. Lowest mean level was 

seen in the active surveillance group, followed by the surgery group. The medical treatment 
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group held the highest mean level. It was the same rank order between the groups at diagnosis 

and at time for last intervention decision. 

 

 

The total population of 131 subjects, consisted of 105 (80.2%) women and 26 (19.8%) men. 

There were no statistically significant differences in the distribution of men and women in the 

intervention groups. Figure 1 shows the dispersion of interventions among men and women 

respectively. 

There were no statistically significant differences regarding the variable osteoporosis or 

osteopenia between the groups. Twenty-three percent of the patients in the surgery group and 

the active surveillance group respectively and 56% in the medical treatment group had 

osteoporosis. There were 23 patients whose skeletal status hadn’t been examined - eight in the 

Table 2. Intervention groups among patients with primary hyperparathyroidism 

Total population, n = 131 
Surgery Medical treatment Active surveillance 

P-value 
n = 51 n = 13 n = 67 

Women, n (%) 39 (76.5) 9 (69.2) 57 (85.1) NS 

Age at diagnosis, mean years (SD) 57.2 (13.8) 74.4 (13.1) 69.7 (12.0) < 0.001a 

Age at last intervention decision, 
mean years (SD) 57.4 (13.9) 74.5 (13.0) 70.1 (12.0) < 0.001a 

Hypertension, n (%) 25 (51) 8 (61.5) 41 (62.1) NS 

P-PTH, median pmol/L (IQR) 15.3 (10.8-21.2) 14.6 (10.3-19.5) 11.5 (9.4-15.5) 0.004b 

P-calcium at diagnosis, mean 
mmol/L (SD) 2.70 (0.14) 2.86 (0.14) 2.61 (0.09) < 0.001c 

P-calcium at last intervention 
decision, mean mmol/L (SD) 2.72 (0.14) 2.87 (0.12) 2.59 (0.11) < 0.001c 

Osteoporosis or osteopenia, n (%) 28 (65.2) 6 (66.7) 35 (62.5) NS 

P-creatinine, median µmol/L 
(IQR) 66.5 (59.3-76.8) 74 (54-110) 70 (59.5-82) NS 

a = significant difference between the surgery group and the other two groups respectively, b = significant 
difference between active surveillance group and the other two groups respectively, c = significant differences 
between all three groups 
NS = not significant, SD = standard deviation, P-PTH = plasma parathyroid hormone, IQR = interquartile range, 
P-calcium = plasma calcium adjusted for albumin, P-creatinine = plasma creatinine 
Reference ranges: P-PTH 1.6-6.9 pmol/L, P-calcium adjusted for albumin 2.10-2.55 mmol/L, P-creatinine 45-90 
µmol/L for women, 60-105 µmol/L for men 
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surgery group, four in the medical treatment group and eleven in the active surveillance 

group. 

 

 
Figure 1. Interventions among men (n = 26) and women (n = 105) with primary 
hyperparathyroidism.  

 

A logistic regression analysis was performed with the variables age and presence of 

osteoporosis as factors for being in the surgery group. Low age was significantly correlated to 

being in the surgery group. Odds ratio (OR) for age was 0.916, with 95% confidence interval 

(CI) for OR 0.876-0.957. Presence of osteoporosis was not significantly correlated to being in 

the surgery group.   

Discussion 

The statistically significant findings in the study were the younger age in the surgery group, 

lower p-PTH in the active surveillance group and the differences in p-calcium between all 

three groups. This could be interpreted as in consensus with the guidelines, saying that 

patients under 50 years of age should be recommended surgery, as well as patients with high 

calcium levels. 

A total of 4 patients younger than 50 years were not in the surgery group. In two of the cases, 

the reason noted in the medical record can be considered legit according to guidelines. In the 

other two cases, there are no specific reasons stated why the patients are not recommended 

surgery. In these two cases, guidelines are not adhered to. Though, the vast majority of the 

patients <50 years are in the surgery group and thereby handled in consensus with the 

guidelines. 
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The guidelines state that patients with osteoporosis should be recommended surgery. Studies 

have shown lower BMD in the group that underwent surgery and therefore it was 

hypothesized that there was to be a difference between the groups in this study, with more 

osteoporotic patients in the surgery group than the active surveillance group [14]. A 

difference between the groups regarding skeletal status was not seen in our study. Neither did 

the regression analysis show that presence of osteoporosis was a determining factor for being 

in the surgery group, when age was adjusted for. Thus, the guideline stating that patients with 

osteoporosis should be recommended surgery is not adhered to in quite a few cases. A reason 

for that could be that it’s hard to say whether it’s the asymptomatic or mild pHPT that gives 

rise to the osteoporosis, or if the osteoporosis have other causes. If the cause isn’t clear, it is 

not certain that the patients will benefit from surgery. 

There are 23 patients that hasn’t been examined for skeletal status: 8 in the surgery group, 4 in 

the medical treatment group and 11 in the active surveillance group. One can speculate that 

the patients who get active treatment, i.e. surgery or medication don’t need to be examined in 

this matter since they obviously have other indication for treatment. For patients in the active 

surveillance group, examining their BMD should be done to make sure they are in the right 

group and not candidates for surgery. Since these patients can’t be fully evaluated regarding 

the guidelines, this can be seen as the guidelines are not being adhered to. As well, there is a 

risk for selection bias due to loss of follow up. Maybe this group of patients didn’t get 

examined for skeletal status for the same reason, and it is possible that if they were examined 

a difference between the groups would have been found. 

In our study, 23% in the surgery group and active surveillance group respectively and 56% in 

the medical treatment group had osteoporosis. Compared to the general Swedish population, 

where about 30% of women in the ages 70-79 has osteoporosis, our study shows low 

incidence, except in the medical treatment group [23]. Our groups consist of both men and 

women and there is a big spread in age, which might explain the low incidences. The high 

incidence in the medical treatment group might be explained by high age and severe pHPT. 

As seen in Figure 1, 46% of the women and 61% of the men are getting surgery or medical 

treatment. The difference isn’t significant, but this might indicate that men to a higher extent 

get active treatment. Unfortunately, we found no comparable studies in this matter so we 

don’t know if this difference is commonly occurring. If there was a real difference in 

intervention strategy between men and women, one can speculate in what this could be caused 

by. For men with osteoporosis it can be easier to attribute it to pHPT and recommend the male 
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patient surgery. As well, studies have shown that men are not as prone to seek medical 

attention as women, which suggests that the pHPT isn’t discovered until it is treatment-

demanding [24]. 

Limitations 

To make it easier to investigate adherence to the guidelines, the variable renal impact could be 

more appropriate to use, to include renal stones, nephrocalcinosis, creatinine clearance and 

24-h urine for calcium measurement, than just use creatinine level as a measurement for renal 

impact. Unfortunately, this is not how the study was designed and it wasn’t possible to make 

these changes along the way. 

The skeletal status variable could as well be formulated in a different way. Vertebral fractures 

could be taken in to consideration, which might have put single patients into another category 

and thereby changed the results. Neither this was possible to adjust along the course of the 

study. 

The author has collected all the data and executed the statistical analyses, neither has been 

controlled by another person. A statistician has been consulted regarding choices of analyses. 

The small share of men as well as the small sample in the medical treatment group are risks 

for type II errors. 

Conclusions 

Age and calcium level seem to be the strongest contributors to the choice of intervention for 

the pHPT-patient, which is in consensus with the guidelines. Skeletal status did not seem to 

influence the choice of treatment. This result isn’t strictly in consensus with the guidelines, 

but this is a complex variable to take into consideration. Since the osteoporosis can’t be 

attributed to pHPT with absolute certainty in every case, surgery may not improve all of the 

osteoporotic patients’ skeletal status. 
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Letter to editor 

Journal of Endocrinology                                      Dec 7th, 2017 

12 Thyroid street 

Pancreastown ME974 

Adrenaland 

 

Dear Sir or Madame 

This is a letter regarding the manuscript “Primary hyperparathyroidism – the choice of 

intervention”, conducted at Örebro University Hospital in Sweden. Current recommendations 

are that patients with high levels of calcium, osteoporosis/vertebral fracture, renal impact or 

age under 50 years should be recommended surgery. In our study we found that patients with 

high calcium levels or young age seem to get surgery to a great extent. Surprisingly, patients 

with osteoporosis seem not to.  

This article can be seen as input in the ongoing discussions around the world about how to 

handle these patients, where there is no real consensus. The study is based on how the 

American and European guidelines are interpreted in clinical practice, which might promote 

similar studies in other populations. I therefor humbly ask you to consider publication of the 

article enclosed in this letter. 

The study is not published before and is not considered for publication elsewhere. The author 

does not report any conflict of interest. 

 

Sincerely, 

Anna Hjelmström 

Bachelor of Medicine 

Örebro University, Sweden 

annahjelmstrom@hotmail.com 

  



 

 
 

Pressrelease 

The disease primary hyperparathyroidism (pHPT) isn’t an uncommon illness, especially 

among postmenopausal women. It is caused by a benign tumour called adenoma, in one of the 

four parathyroid glands, located on the neck. The adenoma secrets hormones that cause an 

imbalance in the calcium turnover, leading to high calcium levels in the blood. The high 

levels of calcium can give rise to a wide range of signs and symptoms, such as renal stones, 

high blood pressure, brittle-bone disease and depression. Many of the patients with pHPT are 

asymptomatic and the disease is discovered by coincidence with a routine blood sample. 

There are ongoing discussions around the world about how to best handle pHPT patients. One 

option is to surgically remove the gland and adenoma, which is the only curative treatment. 

Other options are medical treatment and watchful waiting. 

A study regarding pHPT and the different strategies for handling the disease has been 

conducted at Örebro University Hospital. The results show that patients who are younger and 

have higher levels of calcium in the blood more commonly get surgery. Patients with pHPT 

and brittle-bone disease could benefit from surgery, but far from all are recommended this 

strategy. The study also implies that men get treatment to a greater extent than women, though 

this is not fully confirmed. 

 

  



 

 
 

Ethical consideration 

Since the study was performed as a quality management program, it was considered legit 

without a care-givers relation between the author and the patients studied. Still though, it’s 

ethically questionable to look into a lot of patients’ medical records without their knowledge 

and permission. The data needed for the study was not able to sort out by using filters in the 

medical records, and it therefor comes with a lot more information about the patients than 

needed. This is an established problem with this type of studies and the current medical record 

system at Örebro University Hospital is not optimal for retrospective research. 

The study is conducted to see if the patients get the right intervention, which could be a 

sensitive thing to look into. From the patient’s point of view, it can seem like a risk that they 

don’t get the proper care, and the physicians might feel questioned in their professional role. 

Hopefully, this study can bring an objective input in this matter, that is in both patients and 

physicians interest. 

The groups are not randomized, but since this is a retrospective study that does not pose a risk 

for discrimination. However, a finding in this study might show some other kind of 

discrimination regarding men and women. The suggestion that men get treatment to a larger 

extent than women is definitely ethically questionable. A bigger study sample would be 

needed to get an answer to this question, and it would be interesting to see if studies from 

other geographical areas show the same results. 

 

 


