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ABSTRACT 

A retrospect ive invest igat ion was made o f  t he  occurrence o f  psych ia t r i c  

symptoms among 441 pat ients operated on f o r  p r imary  hyperpara thyro id ism 

in Uppsala in 1956-79, and o f  t he  relat ionship between such symptoms and 

age, sex and degree o f  hypercalcaemia. A fol low-up, us ing  a mailed ques- 

t ionnaire, was car r ied  ou t  4-27 years postoperat ively.  

Psychiatr ic symptoms were found  in 23% o f  the  pat ients (102/441). The  

pat ients w i th  these symptoms had the  same sex d i s t r i bu t i on  and serum 

calcium levels as the  o ther  pat ients,  but were s ign i f i can t ly  older.  Severe 

symptoms occur red  more f requen t l y  in older pat ients.  Such symptoms were 

noted no t  on ly  in pat ients w i th  v e r y  high serum calcium values but also in 

association w i th  mi ld o r  moderate hypercalcaemia. 

The  most common symptoms were depressive and anx ie ty  states, which 

occur red  in 78 pat ients.  Psychosis w i th  hal lucinations and paranoid ideas 

was found  in fou r  pat ients.  Eight pat ients had an organic b ra in  syndrome 

and a f u r t h e r  12 pat ients had minor cerebral  impairment. 

A t  t he  fo l low-up ha l f  o f  t he  pat ients repor ted  an improvement a f te r  t he  f i r s t  

postoperat ive year .  Most of them considered t h a t  t h i s  improvement was 

sustained a t  t he  time o f  fol low-up. 

Th is  s t u d y  indicates t h a t  psych ia t r i c  symptoms are common among pat ients 

w i th  hyperpara thyro id ism and can occur even w i th  moderate hypercalcaemia. 

E lder ly  pat ients seem t o  be  more vulnerable and more of ten develop severe 

symptoms such as psychosis o r  organic b ra in  syndrome. 
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INTRODUCTION 

The  importance o f  t he  calcium ion in regu la to ry  func t ions  o f  t he  central  

nervous system has become increasingly evident.  Synthesis and release o f  

central  neurotransmit ters and postsynapt ic receptor sensi t iv i ty,  a re  calcium- 

dependent (7). Some pat ients w i th  hyperpara thyro id ism (HPT) have d is -  

p layed EEG abnormali t ies and in association w i th  secondary HPT the  b ra in  

content o f  calcium has been found t o  be  increased (5). 

I t  i s  t hus  conceivable tha t  pat ients w i th  derangements o f  t he  systemic 

calcium metabolism may have var ious psych ia t r i c  symptoms, and severe 

disturbances o f  mood and behaviour have occur red  in pat ients w i t h  p r imary  

HPT (2, 17, 18). Psychiatr ic symptoms have been repor ted  in 1-50% o f  

pat ients w i th  HPT (6, 9, 10, 13-15, 17, 20), but on l y  in a few la rger  

studies have the  mental d isturbances been invest igated more extensively 

(13, 17). Nowadays the re  is  an increased awareness o f  p r imary  HPT and 

th is  d isorder  i s  diagnosed w i th  increased f requency  (9), especially in 

e lder ly  pat ients w i th  on ly  mild-to-moderate elevations o f  serum calcium. 

In the  present s t u d y  we have examined re t rospec t ive ly  the  occurrence o f  

psych ia t r i c  symptoms in a series o f  pat ients operated upon f o r  p r imary  HPT 

over  a 25-year per iod.  We have also invest igated the  relat ionship between 

such symptoms and age, sex and degree o f  hypercalcaemia. In o rde r  t o  

estimate the  ef fects o f  para thyro id  s u r g e r y  on  the  psych ia t r i c  symptoms, a 

fol low-up was performed. 

PATIENTS AND METHODS 

D u r i n g  the  years 1956-1979, 441 pat ients were operated upon f o r  p r imary  

HPT a t  t he  Department o f  Su rge ry  o f  t he  Un ive rs i t y  Hospital, Uppsala. 

Data concerning these pat ients were collected f rom the  hospital records o f  

t he  Departments o f  S u r g e r y  and In te rna l  Medicine and, when appropr iate,  

f rom the  re fe r ra l  hospitals. Of  the  441 pat ients,  330 (75%) were females 

(mean age 60 k 12 (SD) years) and 111 (25%) were males (mean age 52 k 15 

years). The i r  mean preoperat ive serum calcium concentrat ions ranged be- 

tween 2.40 and 4.95 mmol/l w i th  a mean o f  2.87 ?r 0.30 mmol/l. Fu r the r  

detai ls regard ing  th i s  materiai, t h e  labora tory  and surgical  f i nd ings  and the  

long-term outcome concerning t h e  serum calcium levels have recent ly  been 

presented (16, 19). 
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The  present  s tudy  deals w i th  those pat ients in whom preoperat ive psy -  

ch ia t r i c  symptoms were repor ted  in the  records.  On ly  pat ients in whom such 

symptoms were clear ly ev ident  were included in t h e  s tudy .  I f  adequate 

information concerning the  pat ients '  psych ia t r i c  state was no t  available, t h e  

pat ients were regarded as no t  hav ing  had such complaints. The  recorded 

data were no t  always su f f i c ien t  f o r  a detailed psych ia t r i c  diagnosis and the  

pat ients were there fore  grouped in accordance w i th  t h e i r  symptoms ra the r  

than w i th  s t r i c t  psych ia t r i c  diagnoses. 

In 1983, i .e .  4-27 years postoperat ively (mean 10 2 4 years),  a fo l low-up o f  

all pat ients s t i l l  a l ive was performed. A questionnaire was mailed t o  all 

pat ients who, according t o  the  records, had experienced psych ia t r i c  symp- 

toms preoperat ively.  Th i s  quest ionniare contained e igh t  items (s ix  con- 

cern ing  psych ia t r i c  and two somatic symptoms) on  a f i ve-grade scale. T h e  

pat ients were asked t o  r e p o r t  t he  degree o f  symptoms they  had experienced 

before the  operation and one year  postoperatively, and the  degree a t  p re -  

sent. The  ef fects o f  su rge ry  on the  mental state were then evaluated from 

these questionnaires. A n  improvement was considered to  have taken place 

on ly  if the re  was an unequivocal posi t ive effect. If t h e  pat ient 's opinion 

was uncer ta in  , t h e  condi t ion was regarded as unchanged. 

Conventional stat ist ical methods were applied, namely S tudent 's  t - t es t  f o r  

comparison o f  mean values and the  chi-square tes t  f o r  comparison o f  p ro -  

port ions.  A l l  mean values are  g iven together w i th  the  standard deviat ion 

(SD). 

RESULTS 

According t o  the  medical records 102 of t he  441 pat ients (23%) w i th  p r imary  

HPT had psych ia t r i c  symptoms preoperat ively.  In t h i s  g roup  the re  were 82 

women (80%) and 20 men, and thus  the  sex d i s t r i bu t i on  was similar t o  t h a t  

o f  the  whole material.  Psychiatr ic symptoms were more common among older 

pat ients and the re  was a h igher  mean age o f  pat ients w i th  such symptoms 

(61 ? 11 years) than o f  those w i thout  (57 k 13 years, pCO.05). D u r i n g  the  

f i r s t  ha l f  o f  t he  s tudy  per iod  the re  was a marked increase in t h e  number of  

operations f o r  p r imary  HPT. Before 1965 on ly  occasional pat ients w i th  

psych ia t r i c  symptoms were operated on, but therea f te r  bo th  t h e  number and 

propor t ion  o f  these pat ients increased t o  levels which have since remained 

constant. Over  the  25-year s tudy  per iod  the  mean age o f  t he  pat ients w i th  

psych ia t r i c  symptoms showed on ly  minor var iat ions (Table I) .  
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Eight  o f  t h e  102 pat ients presented w i th  a p i c tu re  of hypercalcaemic cr is is,  

i .e .  a g rea t l y  elevated serum calcium level (3.18-4.96 mmol/l) and a cereb- 

ra l  af fect ion.  They  were included in the  present  s t u d y  because they  had 

had psych ia t r i c  symptoms which had clear ly preceded the  acute c r is is .  

Other  pat ients w i th  an acute hypercalcaemic c r i s i s  ( inc lud ing  cerebral  

af fect ion) but w i thout  p rev ious  psych ia t r i c  symptoms were no t  included. 

The  serum calcium values o f  t he  o ther  94 pat ients w i th  psych ia t r i c  symptoms 

were no t  s ign i f i can t ly  h ighe r  than  those o f  pat ients w i thout  such symptoms 

and showed no apparent changes during the  s tudy  per iod (Table I) .  Psy- 

ch ia t r i c  symptoms occur red  in association w i th  al l  levels o f  hypercalcaemia, 

but a h igher  p ropor t ion  (50%) of  the  occasional pat ients w i th  S-Ca > 3.60 
mmol/l had such symptoms. 

The  most common psych ia t r i c  symptoms were depressive and/or anx ie ty  

states, which occur red  in 78 patients, i .e .  18% o f  t h e  total  material (Table 

I I ) .  Frequent complaints among these pat ients were unspeci f ic  feel ings o f  

t i redness o r  loss of  in i t iat ive,  depression, nervousness, anxiety,  sleep 

disturbances and i r r i t ab i l i t y ;  somatic symptoms such as tachycardia, head- 

ache, muscle weakness, oppression and dizziness were also f requent .  A t  t he  

time o f  operat ion ha l f  o f  these 78 pat ients were o r  had been receiv ing 

medication f o r  t he i r  symptoms and 20 of  them had been admitted f o r  in- 

pat ient  psych ia t r i c  care f o r  severe depression o r  neurosis. 

Table I I .  D is t r ibu t ion  o f  t he  102 pat ients w i th  p r imary  hyperpara thyro id ism 

and psych ia t r i c  symptoms, by t y p e  o f  d isorder,  w i th  mean ages (f  SD) and 

serum calcium levels ( range and median). 

Symptom No. Age (years) S-Ca (mmol/l) 

Range (Median) 

49 78 59 f 11 2.45 - 4.96 (2.85) Depressive 

Nervous /Anx ie ty  55 

Psychosis 4 6 9 f 9  2.60 - 3.40 (2.83) 

Organic b r a i n  
syndrome 8 6 8 2 8  2.60 - 4.53 (2.90) 

Minor cerebral  
impairment 12 70 ?s 6 2.79 - 4.53 (3.01) 

6-868571 81 



Psychosis w i th  delusions arid hal lucinations were repor ted  in f o u r  pat ients.  

In one o f  them these symptoms developed together w i th  marked hyper -  

calcaemia (S-Ca 3.40 mmol/l) and a p i c tu re  o f  hypercalcaemic cr is is,  where- 

as in the  o ther  th ree  pat ients paranoid ideas and hal lucinations occur red  in 

association w i th  moderately elevated serum calcium values (2.60-2.92 mmol/l). 

Paranoid ideas were also experienced t o  some degree by another seven 

patients, f i ve  o f  whom had an organic b ra in  syndrome and two depression. 

A n  organic b ra in  syndrome (3) was present  in a f u r t h e r  e igh t  patients, who 

were admitted f rom mental hospitals w i th  a diagnosis of senile dementia. 

These pat ients have been presented in more detai l  elsewhere ( 1  1 J .  Twelve 

o ther  pat ients had similar but minor cerebral  impairment, w i th  loss o f  me- 

mory, s l igh t  d isor ientat ion and impaired social func t ion ing .  

The  sever i ty  o f  t he  symptoms was no t  apparent ly  correlated t o  the  degree 

o f  hypercalcaemia. The  serum calcium values in the  32 pat ients w i th  psy -  

ch ia t r i c  symptoms who had needed hospi ta l  care (severe depression o r  

neurosis, psychosis and organic b ra in  syndrome) showed a wide range from 

2.45 t o  4.96 mmol/l (median 2.85 mmol/l). I t  was thus  ev ident  t h a t  even 

pat ients w i th  mi ld o r  moderate hypercalcaemia could have severe mental 

d isorders.  

Symptomatic renal  stones occur red  in 21% (22 pat ients)  o f  t he  pat ients w i th  

psych ia t r i c  symptoms, but in 32% of  those w i thout  such symptoms ( ~ ( 0 . 0 5 )  
(Table I I I ) .  T h e  f requency  of gas t r i c  symptoms, th i r s t /po l yu r ia  and skeletal 

Table 1 1 1 .  Somatic symptoms among t h e  102 pat ients w i th  p r imary  hyper -  

parathyroidism (HPT) and psych ia t r i c  symptoms, in comparison w i th  HPT 

pat ients w i thout  psych ia t r i c  symptoms. 

Somatic symptoms Pat. w i th  psych ia t r i c  Pat. w i thout  psych ia t r i c  

symptoms (n = 102) symptoms (n = 339) 

Renal stones 21 % 
Peptic u lcer /  

gas t r i c  symptoms 28% 

Th i r s t /po l yu r ia  28% 

Tiredness/weakness 46% 

Musculo-skeletal pa in  28% 

32% 

16% 

10% 

44% 

8% 
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o r  muscular pain, on  the  o ther  hand, was h igher  in the  former g roup.  T h e  

operat ive and histopathological f ind ings  did no t  d i f f e r  remarkably between 

these two groups, t h e  f requency  o f  adenoma being 87% in the  pat ients w i th  

psych ia t r i c  symptoms and 80% in the  o ther  pat ients.  

The postoperat ive resul ts concerning the  uncharacter ist ic psych ia t r i c  symp- 

toms were d i f f i cu l t  t o  evaluate f rom the  medical records.  However, in e igh t  

o f  t he  eleven pat ients in whom psychot ic symptoms occur red  preoperat ively,  

t he re  were no  repo r t s  on  such symptoms a f te r  su rge ry .  In the  o the r  th ree  

pat ients the  postoperat ive resu l t  was unclear. 

In 1983 s i x t y -n ine  o f  t he  102 pat ients were s t i l l  a l ive and were sent t h e  

postal questionnaire. The i r  mean age a t  t h i s  time was 67 f 8 years.  S i x t y -  

one questionnaires were answered by the  pat ients themselves and another 

seven were re tu rned  unanswered by the  pat ients '  care-takers.  O f  t h e  61 

respondents 33 (54%) repor ted  an improvement one year postoperatively, 

and most o f  them considered t h a t  t h i s  was sustained a t  t h e  time of fo l low-up. 

The  resu l ts  f o r  t he  separate symptoms are presented in Table I V .  T h e  

greatest  improvements were repor ted  f o r  t i redness, depression and states o f  

anxiety.  T h e  improvement was n o t  correlated t o  t h e  age a t  operation o r  t o  

the  preoperat ive serum calcium values, ne i ther  was it res t r i c ted  t o  any  

special degree o f  psych ia t r i c  symptomatology, i .e. bo th  pat ients w i th  mi ld 

and severe symptoms repor ted  improvement. 

Table I V .  Follow-up of psych ia t r i c  symptoms in 61 pat ients 4 - 27 years 

a f te r  operat ion f o r  p r imary  hyperparathyroidism. 

Preoperative Improved St i l  I be t te r  

Symptom symptoms 1 year postop. a t  fol low-up 

Tiredness 48 

Depression 47 
Anx ie ty  45 
Sleep disturbances 40 

Pain 35 

Impaired memory 29 

T h i r s t  28 

Renal stone 18 

25 (52%) 

22 (47%) 

23 (51%) 

13 (32%) 

13 (37%) 

11 (38%) 

16 (57%) 

15 (83%) 

19 (40%) 

18 (38%) 

17 (38%) 

11 (28%) 

11 (31%) 

6 (21%) 

12 (43%) 

15 (83%) 
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DISCUSS I ON 

In t h i s  s tudy  almost one- four th  o f  all pat ients operated on  f o r  p r imary  HPT 

had psych ia t r i c  symptoms preoperat ively.  Since th i s  f i g u r e  i s  based on a 

retrospect ive evaluation o f  medical records, it is  l i ke ly  t o  represent a 

minimum number, as in some instances the  notat ions were insu f f i c ien t  f o r  

evaluation. The  v a r y i n g  repor ts  on  the  occurrence o f  psych ia t r i c  symptoms 

among HPT pat ients in t h e  l i te ra tu re  (6, 9, 10, 13-15, 17, 20) migh t  b e  due 

t o  di f ferences in pat ien t  selection, methodological factors and c r i t e r i a  o f  

psych ia t r i c  i l lness. Reports f rom recent years are in agreement, however, 

t ha t  psych ia t r i c  symptoms are  common in pat ients w i th  HPT. 

Dur ing  the  s tudy  per iod  the  mean age and serum calcium level o f  pat ients 

w i th  psych ia t r i c  symptoms undergoing pa ra thy ro id  s u r g e r y  remained un- 

changed, suggest ing t h a t  t he  indications f o r  parathyroidectomy in such 

pat ients have n o t  al tered. The  increased number o f  operations is  there fore  

presumably due t o  an increased awareness of  HPT. 

Among pat ients w i th  psych ia t r i c  disorders,  depressive and nervous  symp- 

toms were the  most f requen t l y  reported. Similar observat ions have been 

made in previous studies o f  HPT pat ients (4, 9, 10, 14) many o f  whom have 

shown total  recovery  during shor t - te rm fol low-up a f te r  pa ra thy ro id  su rge ry .  

Disturbances o f  t he  regulat ion o f  in t race l lu la r  calcium in the  cent ra l  nervous 

system have recent ly  been implicated in t h e  pathogenesis o f  af fect ive d is -  

o rders  (7f, and could theoret ical ly explain the  psych ia t r i c  symptoms in HPT 

pat ients.  I t  i s  also l i ke l y  t h a t  premorbid personal i ty pa t te rns  are o f  impor-  

tance f o r  t he  var ious mental d isorders developing during hyperpara thyro id -  

ism. The  fact  t h a t  HPT, be ing  ra the r  a common disorder,  i s  diagnosed by 

serend ip i ty  in some pat ients should also be considered. 

Psychotic symptoms in pat ients w i th  HPT are  less usual than depression, 

but can occur in r a r e  cases, o f ten  as p a r t  o f  an organic confusional state 

(2, 17). Most pat ients w i th  such symptoms in o u r  material were e lder ly  and 

it seems tha t  older pat ients are a t  g rea ter  r i s k  o f  developing th i s  severe 

condi t ion even in association w i th  mild t o  moderate hypercalcaemia. 

T h e  psych ia t r i c  symptoms were found t o  have occur red  mainly in the  older 

age groups .  However, t he re  was no d i s t i nc t  correlat ion between the  degree 

of hypercalcaemia and t h e  var ious symptoms. Th is  indicates t h a t  t h e  ageing 

b ra in  becomes more susceptible t o  disturbances of t he  ionic environment. 
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There  may also be a dissociat ion between central  nervous and systemic 

calcium regulat ion.  

In the  h i the r to  most extensive descr ipt ion o f  psych ia t r i c  disorders in HPT 

pat ients it was repor ted  (17) t h a t  more o r  less incapacitat ing symptoms 

occur red  in 38 o u t  o f  46 pat ients.  In tha t  series, however, the  mean serum 

calcium level was around 3.15 mmol/l and several pat ients had values above 

3.50 mmol/l. In some o f  these cases the  d is t inc t ion  f rom t h e  impairment of 

cerebral  funct ions associated w i th  pronounced hypercalcaemia, i. e. a h y p e r -  

calcaemic cr is is,  was obscure.  Psychiatr ic affect ions were also common 
among o u r  pat ients w i th  severe hypercalcaemia. However, on l y  12 o f  t he  441 

pat ients fu l f i l l ed  the  c r i te r ia  o f  hypercalcaemic c r is is .  In the  present  series 

psychosis and/or confusion were on ly  ra re l y  related t o  severe hyperca l -  

caemia, but psych ia t r i c  symptoms were more f requent  in the  few pat ients 

w i th  a serum calcium concentrat ion above 3.50 mmol/l. 

I t  should be  emphasized, however, t h a t  incapacitat ing psych ia t r i c  symptoms 

sometimes occur red  in pat ients w i t h  marginal hypercalcaemia. 

In the  present  s tudy  the  outcome o f  su rge ry  could on ly  be evaluated by a 

postal questionnaire, which by necessity permit ted on ly  rough  assessments 

o f  t he  psych ia t r i c  symptoms, as experienced by t h e  pat ients themselves. 

Since more than f o u r  years had elapsed since the  operation, t he  poss ib i l i t y  

o f  placebo ef fects could most l i ke l y  be ru led  out.  With these considerations 

in mind and in view o f  t he  fac t  t h a t  most pat ients were ten  years older a t  

t h e  fo l low-up than  a t  t h e  time of su rge ry ,  it i s  remarkable t h a t  many 

pat ients repor ted  a de f in i te  and last ing improvement. A s  prev ious ly  re -  

por ted  ( I I ) ,  some pat ients w i th  severe impairment o f  mental funct ions,  

classif ied as organic b ra in  syndrome, can exper ience a considerable im- 

provement postoperat ively.  Among the  pat ients o f  t he  present  s t u d y  the re  

was a wide spectrum of preoperat ive symptoms, rang ing  from organic 

psychosis t o  mi ld forms o f  anx ie ty .  The  repor ted  postoperat ive improvement 

did no t  appear t o  be  res t r i c ted  t o  any  par t i cu la r  t y p e  o f  symptom, n o r  was 

the re  any  par t i cu la r  g roup  in which para thyro id  s u r g e r y  was c lear ly  in- 

ef fect ive.  

In conclusion, t h i s  s tudy  indicates t h a t  psych ia t r i c  symptoms are  common 

among pat ients w i th  HPT and can occur  even in those w i th  moderate h y p e r -  

calcaemia. Many pat ients repo r t  considerable and las t ing  improvement post-  

operat ively.  These observations, however, call f o r  a more detai led pros-  
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pect ive s tudy  before it can be recommended t h a t  screening and operation 

f o r  HPT should be car r ied  o u t  on  w ider  indications than  are general ly 

accepted today. 
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