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Introduction
Primary hyperparathyroidism is a disease with effects on many organ systems [1]. The only
available curative treatment is surgery with removal of pathological parathyroid glands.
Some symptoms and organ manifestations are modifyable through surgery [1], whereas others are
not [2].
Available studies
Most studies have been observational, and few have been randomised controlled trials. Not all endpoints have been addressed by the available studies.
Outcomes
BMD
An observational study of before-and-after design in 34 patients undergoing surgery for primary
hyperparathyroidism in the US showed an increase in BMD of the lumbar spine, femur, and forearm
four years after surgery [3].
A further observational study showed that among 61 patients who had undergone parathyroid
surgery and 60 conservatively managed patients with primary hyperparathyroidism BMD increased
in the lumbar spine and femoral neck among the surgically treated, while no change in forearm
BMD was seen [4]. BMD remained stable among the conservatively managed patients [4].
One observational before-and-after study showed that BMD of the lumbar spine and femur tended
to normalise after surgery, while the proximal radius BMD tended to increase but not the the
expected levels [5]. The lack of normalisation of forearm BMD was observed up to 17 years after
surgery [6].
A randomised controlled trial has shown an increase in BMD of the lumbar spine [7; 8] so that
lumbar spine BMD was higher in surgically treated than conservatively treated after two years [7;
8]. In the femoral neck an increase was seen among the surgically treated, but the femoral neck
BMD was not significantly higher among the surgically treated after two years compared to the
conservatively managed patients [7; 8].
A randomised controlled trial (25 surgically treated and 28 conservatively managed patients)
showed no difference in lumbar spine, femoral neck, and forearm BMD for a period of up to two
years of follow-up [9]. However, the rate of change per year was reported to be significantly
different between surgically treated for total hip and femoral neck BMD (increase in surgically
treated, decrease in conservatively managed) [9].
A small randomised controlled trial showed that surgery (n=13) was better in terms of BMD
outcome than etdronate (n=9) [10]. However, both treatments provided increases in spine BMD
[10].
Fracture
An increased risk of fractures was seen up to 10 years prior to the time of diagnosis in patients later
undergoing surgery than in the general population in an observational study [11]. Following surgery,
the risk of fractures declined to that of the background population more than one year after surgery
[11]. However, a similar pattern was seen in conservatively managed patients in another
obsevational study [12]. As a consequence, no difference in overall risk of fractures was seen an an
unadjusted analysis [12]. More than 10 years following surgery, an increase in the risk of forearm
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fractures was seen [11].
The risk of fractures was lower among patients later undergoing surgery than among conservatively
managed patients in an observational study [1]. However, after adjustment overall fracture risk after
diagnosis was lower among surgically treated patients than among conservatively managed patients
[1]. A significant decline was seen for hip and upper arm fractures, but not for other types of
fractures among surgically treated patients compared to conservatively managed patients [13].
Myocardial infarction
An increased risk of myocardial infarctions have been shown up to 10 years prior to diagnosis in
patients later under surgery for primary hyperparathyroidism in an observational study [14]. More
than one year after surgery the risk of myocardial infarctions declined to the same level as among
the controls [14]. However, when comparing patients undergoing surgery for primary
hyperparathyroidism with conservatively managed patients, no difference in the risk of myocardial
infarction was present after diagnosis [1].
Cardiovascular risk factors
A randomised controlled study failed to show any effects of surgery over conservative management
on blood pressure, cholesterol levels, and other markers of cardiovascular risk [8].
Hypertension and blood pressure.
A randomised controlled study failed to show any effects of surgery over conservative management
on blood pressure [8]. A similar finding was done in an observational study on hypertension [2].
Patients with primary hyperparathyroidism tend to have higher maximal systolic blood pressure
during exercise than controls, but this difference does not disappear after surgery [15].
Echocardiographic measures
An observational study showed a trend towards an decrease in left ventricular hypertrophy
(interventricular septum and posterior wall thickness) after surgery for primary hyperparathyroidism
[16]. Another observational study failed to show signifcant changes in echocardiographic measures
after surgery for primary hyperparathyroidism [15] except for a decrease in ejection fraction and an
increase in end-systolic diameter [15]. However, a signifcant decrease was seen in extrasystolic
beats before surgery compared to controls, and this difference disappeared after surgery [15].
Kidney stones
An observational study showed that among 20 patients with kidney stones, 6 of the 8 who did not
undergo surgery had recurrent kidney stones, while none of the 12 surgically treated had recurrent
kidney stones [4] (p<0.01).
An observational cohort study in patients who had undergone surgery for primary
hyperparathyroidism showed an increased risk of kidney stones up to 10 years before the diagnosis
of hyperparathyroidism [17]. It took up to 10 years after surgery before the risk of kidney stones
decreased to the same level as in the general population [17].
A cohort study comparing surgically and conservatively managed patients with primary
hyperparathyroidism showed an increased prevalence of kidney stones preoperatively in patients
later undergoing surgery than among conservatively treated (OR=2.49, 95% CI: 1.93-3.23) [1].
Even after adjustment for prevalent kidney stones at the time of diagnosis, patients later undergoing
surgery had more kidney stones than conservatively managed patients [1].
Ulcers
An observational study showed fewer gastroduodenal ulcers after surgery in surgically treated
compared to conservatively managed patients [1].
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Quality of life and other parameters
A randomised controlled trial showed poorer quality of life in patients with primary
hyperparathyroidism compared to the general population [7], but no benefit of surgery was shown
over conservative management [7].
A randomised controlled trial showed no overall difference between surgically treated and
conservatively managed patients in quality of life, but the annual change tended to be different for
social finctioning and emotional problem [9].
A randomised controlled trial showed improvements in 6 minute walking distance, but no change in
fifty foot walk and repeated sit to stand times [18] in surgically treated (n=9) than in conservatively
treated (n=9) [18].
Survival
Patients undergoing surgery seemed to have a lower risk of death than conservatively treated
patients in observational studies [1; 19].
On Danish study has shown a limited excess of cancers among patients with hyperprathyroidism,
with an excess of multiple myeloma among patients with primary hyperparathyroidism [20].
Among patients with secondary hyperparathyroidism, no excess of malignancies was observed [20].

4

Bibliography
[1] Vestergaard P , Mosekilde L. Cohort study on the effects of parathyroid surgery on multiple
outcomes in primary hyperparathyroidism. BMJ 2003; 327: 530-535.
[2] Sancho J, Roucho J, Riera-Vidal R , Sitges-Serra A. Long-term effects of parathyroidectomy
for primary hyperparathyroidism on arterial hypertension. World J Surg 1992; 16: 732-736.
[3] Silverberg S, Gartenberg F, Jacobs T, Shane E, Siris E, Staron R et al. . Increased bone
mineral density after parathyroidectomy in primary hyperparathyroidism. J Clin Endocrinol Metab
1995; 80: 729-734.
[4] Silverberg S, Shane E, Jacobs T, Siris E , Bilezikian J. A 10-year prospective study of primary
hyperparathyroidism with or without parathyroid surgery. N Engl J Med 1999; 341: 1249-1255.
[5] Christiansen P, Steiniche T, Brixen K, Hessov I, Melsen F, Heickendorff L et al. . Primary
hyperparathyroidism: effect of parathyroidectomy on regional bone mineral density in Danish
patients - A three year follow-up study. Bone 1999; 25: 589-595.
[6] Elvius M, Lagrelius A, Nygren A, Alveryd A, Christensson T , Nordenstr”m J. Seventeen
years follow-up study of bone mass in patients with mild asymptomatic hyperparathyroidism some
of whom were operated on. Eur J Surg 1995; 161: 863-869.
[7] Bollerslev J, Jansson S, Mollerup C, Nordenstrom J, Lundgren E, Torring O et al. . Medical
observation, compared with parathyroidectomy, for asymptomatic primary hyperparathyroidism: a
prospective, randomized trial. J Clin Endocrinol Metab 2007; 92: 1687-1692.
[8] Bollerslev J, Rosen T, Mollerup CL, Nordenström J, Baranowski M, Franco C et al. . Effect of
surgery on cardiovascular risk factors in mild primary hyperparathyroidism. J Clin Endocrinol
Metab 2009; 94: 2255-2261.
[9] Rao D, Phillips E, Divine G , Talpos G. Randomized Controlled Clinical Trial of Surgery
Versus No Surgery in Patients with Mild Asymptomatic Primary Hyperparathyroidism. Journal of
Clinical Endocrinology Metabolism 2004; 89: 5415-5422.
[10] Horiuchi T, Onouchi T, Inoue J, Shionoiri A, Hosoi T , Orimo H. A strategy for the
management of elderly women with primary hyperparathyroidism: a comparison of etidronate
therapy with parathyroidectomy. Gerontology 2002; 48: 103-108.
[11] Vestergaard P, Mollerup C, Frøkjær V, Christiansen P, Blichert-Toft M , Mosekilde L. Cohort
study of risk of fracture before and after surgery for primary hyperparathyroidism. BMJ 2000; 321:
598-602.
[12] Vestergaard P , Mosekilde L. Fractures in Patients with Primary Hyperparathyroidism:
Nationwide Follow-up Study of 1201 Patients. World J Surg 2003; 27: 343-349.
[13] Vestergaard P , Mosekilde L. Parathyroid surgery is associated with a decreased risk of hip
and upper arm fractures in primary hyperparathyroidism:a controlled cohort study. J Intern Med
2004; 255
: 108
-114
.
[14] Vestergaard P, Mollerup C, Fr›kjær V, Christiansen P, Blichert-Toft M , Mosekilde L.
Cardiovascular Events before and after Surgery for Primary Hyperparathyroidism. World J Surg
2003; 27: 216-222.
[15] Nilsson I, •berg J, Rastad J , Lind L. Left ventricular systolic and diastolic function and
exercise testing in primary hyperparathyroidism - effects of parathyroidectomy. Surgery 2000; 128:
895-902.
[16] Stefenelli T, Abela C, Frank H, Koller-Strametz J , Niederle B. Time course of regression of
left ventricular hypertrophy after successful parathyroidectomy. Surgery 1997; 121: 157-161.
[17] Mollerup C, Vestergaard P, Frøkjær V, Mosekilde L, Christiansen P , Blichert-Toft M. Risk of

5
renal stone events in primary hyperparathyroidism before and after parathyroid surgery: controlled
retrospective follow up study. BMJ 2002; 325: 807-812.
[18] Morris GS, Grubbs EG, Hearon CM, Gantela S, Lee JE, Evans DB et al. . Parathyroidectomy
improves functional capacity in "asymptomatic" older patients with primary hyperparathyroidism: a
randomized control trial. Ann Surg 2010; 251: 832-837.
[19] Vestergaard P , Mosekilde L. Incidens af primær hyperparatyroidisme, hyppighed af operation
og mortalitet belyst ved data fra Landspatientregistret. Ugeskr Laeger 2004; 166: 41-45.
[20] Pickard A, Gridley G, Mellemkjae L, Johansen C, Kofoed-Enevoldsen A, Cantor K et al. .
Hyperparathyroidism and subsequent cancer risk in Denmark. Cancer 2002; 95: 1611-1617.

