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Summary. In 75 operat ively p roved  cases o f  pr ima-  
ry hyperpara thyro id i sm (PH) mean  systolic and 
diastolic b lood pressure (BP) values were signifi- 
cantly higher pre- than postoperat ively.  There  were 
27 patients (36%) who showed hyper tension be- 
fore opera t ion  (systolic B P > 1 5 0  mm Hg, mean  
169 + 20 mm Hg). In 20 o f  these the hyper tens ion 
was reversible after  successful t rea tment  o f  PH,  
in seven cases elevated values persisted. The mean 
age of  patients with persisting hyper tens ion was 
significantly higher than  the group with normaliza-  
t ion o f  BP after  opera t ion  (P<0 .01 ) .  As far as 
clinical presenta t ion o f  PH  was concerned it were 
those cases with hypercalcaemic syndrome and 
with accidentally discovered hypercalcaemia who 
most  often showed hypertension.  In cases with re- 
current  urolithiasis and with osteitis f ibrosa as 
leading symptoms there was no significant increase 
o f  hyper tens ion as compared  to the whole group.  
Because o f  the relatively high incidence o f  hyper-  
tension in PH  this possibility should be taken into 
considerat ion in each diagnostic clarification o f  hy- 
pertensive patients.  
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Introduction 

A highly significant correlat ion between serum cal- 
cium level and bo th  systolic and diastolic b lood 
pressure (BP) was demons t ra ted  in a recently pub- 
lished study on 9 , 3 2 / m a l e  subjects [15]. In more  
recent pathophysiological  considerat ions concern-  
ing the development  o f  hypertension,  calcium plays 
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an impor tan t  role [3, 8, 18, 19]. In addit ion,  the 
effect o f  calcium antagonists  on the t rea tment  o f  
hyper tension indicates possible relationships be- 
tween calcium and BP [21, 27]. In contras t  to this, 
results o f  epidemiologic and animal studies have 
suggested an inverse relat ionship between calcium 
intake and BP [20]. In a r andomized  clinical trial 
a calcium-supplemented group  showed a signifi- 
cant  decrease in diastolic BP [2]. Oral magnes ium 
supplementat ion also was able to lower BP [9]. 
In p r imary  hyperpara thyro id i sm (PH) hyperten-  
sion is a well-known symptom [12-14, 25] but  little 
is known  abou t  incidence, reversibility and pa tho-  
genesis. 

Patients and Methods 

In 75 cases of PH, BP values were analysed from the preopera- 
tive hypercalcaemic stage and the postoperative normocal- 
caemic stage. In all cases the diagnosis was proved by the histo- 
logical finding of parathyroid adenoma or hyperplasia and by 
the typical postoperative fall in serum calcium. Patients on anti- 
hypertensive drugs or with retention of urea and creatinine 
were excluded from the study. The mean age of the 52 women 
was 55 years (SD: +12), mean preoperative serum calcium 
3.19 retool/1 (range: 2.65-5.50, SD: _+0.53). The mean age of 
the 23 men was 48 years (SD: + 15), average preoperative se- 
rum calcium 3.20 mmol/1 (range: 2.63-4.25, SD: +0.43). BP 
was measured with the method of Riva-Rocci at different days 
three times preoperatively and three times postoperatively. Dur- 
ing these measurements the patients had no bed-rest. They were 
either in the preoperative diagnostic phase or a few days before 
release from hospital. A mean value was calculated from each 
of the three determinations. 

Serum calcium was calculated from three different preopera- 
tive determinations which were performed by atomabsorption 
spectrophotometry. Parathyroid hormone was measured by a 
radioimmunoassay against the aminoterminal end of the mole- 
cule [5]. 

Results 

The mean values and s tadard deviations o f  the sys- 
tolic and diastolic BP are shown in Table  1 for  
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all 75 cases. There  is a highly significant decrease 
in systolic and diastolic BP after  operat ive correc- 
t ion o f  P H  that  is abou t  the same for  bo th  sexes. 
The dis tr ibut ion o f  the individually de termined BP 
levels can be seen in Figs. 1 a and b. While for  
systolic BP (Fig. 1 a) a considerable number  o f  
cases show values o f  150 m m  Hg and higher (up 

T a b l e  1. Mean values, standard deviations and results of paired 
t-test for the preoperative and postoperative systolic and dia- 
stolic BP in 75 patients with primary hyperparathyroidism 

Blood n Preop. Postop. Paired t-Test 
pressure mean mean 
(mm Hg) (±SD) (___SD) t p< 

145 128 
Systolic 75 (23) (14) 7.62 0 . 0 0 0 5  

89 81 Diastolic 75 6.40 0 . 0 0 0 5  (1o) (8) 

to 230 m m  Hg) preoperat ively,  this b road  spec- 
t rum narrows postoperat ively  to the left, i.e. to 
lower values. Only seven o f  the 75 cases have a 
BP o f  150 m m  Hg or more.  In Fig. l b  a corre- 
sponding postopera t ive  shift o f  values to the left 
can be recognized for the diastolic BP after  opera-  
tive correct ion o f  hyperpara thyroid ism.  Preopera-  
tively 48 patients (64%) are normotens ive  and 27 
(36%) are hypertensive (systolic BP 
> 150 m m  Hg). The  mean  serum calcium for the 
normotens ive  group is 3.21 +_ 0.46 mmol/1 and for 
the hypertensive group 3.39_+0.58 mmol/1 (p ns). 
Fo r  the hypertensive cases the systolic BP de- 
creases f rom 169 m m  Hg preoperat ively  to 
135 m m  Hg  postoperat ively,  i.e. 34 m m  Hg on av- 
erage. The diastolic BP decreases on average by 
13 mm Hg, f rom 96 preoperat ively  to 83 postoper-  
atively (Fig. 2). Taken  together,  the 48 normoten-  
sive cases also show a significant decrease of  BP. 
The seven cases with persisting hyper tens ion after  
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Fig. 1 a, b. Patterns of  incidence of individual systolic (a) and diastolic (b) blood pressure values in 75 patients with primary 
hyperparathyroidism. Postoperatively there is no narrowing and shifting to the left of the spectrum of the systolic and diastolic 
values 
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Fig. 2. Mean values and standard deviations for the preopera- 
tive and postoperative systolic and diastolic BP after allocation 
of patients to a normo- and hypertensive group (borderline: 
systolic BP > 150 mm Hg) 

operation (mean age 68.5 years) are significantly 
older than the 20 cases with normalization of BP 
(mean age 58.7 years, P <  0.01). Of  the normalized 
cases, which could be controlled several times dur- 
ing the first postoperative year, 16 remained nor- 
motensive without further treatment. 

In order to find out a possible relationship be- 
tween serum calcium and BP, the preoperative se- 
rum calcium levels and corresponding BP values 
were correlated. A statistically significant correla- 
tion could not be found for the females, the males 
or the whole group. Equally there was no correla- 
tion between parathyroid hormone levels and BP, 
while parathyroid hormone and calcium show a 
close correlation. Furthermore there was no corre- 
lation between preoperative systolic BP and age 
of  patients. 

As PH can present clinically with different syn- 
dromes the question appeared to be whether hyper- 
tension is in any way correlated to these different 
clinical appearances of  PH. In Table 2 the 75 cases 
are grouped according to the indications, i.e. to 
the symptoms that led to hospitalisation and diag- 
nosis. The most frequent clinical presentations of 

Table 2. Incidence of hypertension in different groups of pa- 
tients according to the leading symptoms of primary hyperpara- 
thyroidism 

Leading n Normo- Hyper- 
symptoms tensive tensive 

Urolithiasis 45 35 10 
Skeletal symptoms 10 7 3 
Hypercalcaemia (accid. finding) 9 3 6 
Hypercalcaemic syndrome 8 3 5 
Peptic ulcers 2 - 2 
Pancreatitis 1 - 1 

75 48 27 

PH, the renal syndrome and the skeletal syndrome, 
do not show a significant accumulation of  hyper- 
tensive cases in comparison to the general inci- 
dence of  36%. In the asymptomatic cases however, 
in whom the hypercalcaemia was discovered acci- 
dentally, and in the life-threatening cases of acute 
hypercalcaemic syndrome there was a relatively 
high incidence ofhypertension.  Altogether 11 of  
17 cases had an elevated BP. 

Discussion 

The clinical picture of PH appears in various com- 
binations of  renal, skeletal, gastrointestinal, vege- 
tative and neurologic-psychiatric symptoms [17, 
22]. The hypercalcaemia dependent QT-shortening 
in the surface ECG and disturbances in cardiac 
rhythm are well-known symptoms as concerns the 
cardiovascular system [23], while only little atten- 
tion has been paid to the arterial hypertension 
which is also a very common symptom in this dis- 
ease. The incidence of  hypertension in PH varies 
between 10% and 70% in a review of the literature 
[7]. From the data of the nine groups mentioned 
a mean incidence of  38% of hypertension can be 
calculated in a total number of  1,056 examined 
patients. This agrees well with the incidence of  
36% found in our series. 

Reversibility of  hypertension was 74% (20 of  
27 cases) in our patients. In an earlier study by 
Hellstr6m et al. [13] hypertension was reversible 
in only 20% of cases and in some patients hyper- 
tension even developed after operation. This may 
be due to the fact that some of  these patients had 
already suffered irreversible damage to the kid- 
neys, while we excluded such patients in our study. 
Paloyan et al. [21] report on six patients who had 
already been treated for "essential hypertension" 
with diuretics for several years. In each case PH 
was found as etiology. After operative correction 
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patients did much better subjectively, but the ele- 
vated BP persisted in each case. Hypertension had 
obviously existed for too long a period. A correla- 
tion between serum calcium level and BP was de- 
scribed by different authors [3, 7] and a direct ef- 
fect of  calcium on the smooth muscle cells of the 
arteries was discussed. In the present series of  
75 patients a significant correlation between the se- 
rum calcium level and BP could not be demon- 
strated. In two other studies [7, 8] it was also re- 
ported that there was no correlation between both 
parameters, ruling against the hypothesis that hy- 
percalcaemia per se is the dominant cause of  hyper- 
tension in hyperparathyroidism. A review of the 
data in this and related studies leads to the conclu- 
sion that the hypertension of  hyperparathyroidism 
is heterogeneous in origin. The data of two studies 
suggest an effect of  parathyroid hormone on plas- 
ma renin activity [6, 26]. 

Concerning the possible influence of  the clinical 
presentation of  PH on the incidence of  hyperten- 
sion, Hellstr6m et al. [13] reported that cases with 
bone disease more often had a high BP than cases 
with recurrent kidney stones. However, in cases 
of  already impaired renal function there was a cor- 
relation between kidney damage and degree of  hy- 
pertension. In cases of  urolithiasis without im- 
paired renal function (Table 2) we found hyperten- 
sion somewhat less frequently than expected. How- 
ever in patients with mainly skeletal symptoms 
there was no increased incidence of  high BP. There 
was only a relatively high incidence in those pa- 
tients in whom hypercalcaemia was detected by 
chance or who developed'malignant hypercalcae- 
mia. There are obviously cases in which hyperten- 
sion was up to then the only symptom, but  hyper- 
tension had not induced a search for PH. Among 
900 cases of hypertension, Rosenthal and Roy  [24] 
found seven cases of  hypercalcaemia due to PH. 
This is an incidence of  PH of  1 : 130 in hypertensioia 
which is much more than the overall morbidity 
of  this disease and confirms the existence of  pa- 
tients with PH who are asymptomatic except for 
hypertension over a long period of  time. 

From our results and from the quoted litera- 
ture it has been proved necessary that determina- 
tions of  parathyroid hormone or at least serum 
calcium should be included in the diagnostic proce- 
dure of  hypertension. 
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