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Summary .  Each  o f  92 pa t ien ts  in a Swedish dis t r ic t  
served by  on ly  one hosp i ta l  had  been t rea ted  for  their  
first  rena l  s tone in 1977 and  was eva lua ted  10 years  
later .  Recur ren t  s tone f o r m a t i o n  dur ing  the obse rva t ion  
pe r iod  was obse rved  in 26% of  the pa t ien ts ,  with no 
difference be tween  men  and  women.  Of  all  the pa t ien ts  
who had  sought  medica l  advice  in 1977 because  o f  
u r i na ry  s tone colic, 51% were exper iencing thei r  first  
s tone episode.  Ten years  la ter  37% of  the  or ig ina l  
pa t ien ts  were still classif ied as single s tone formers .  The  
r eco rded  recur rence  ra te  was lower  than  tha t  p rev ious ly  
r e p o r t e d  in the l i tera ture .  
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The na tu ra l  h i s to ry  of  renal  s tone disease has been 
inves t iga ted  in ep idemio log ica l  s tudies o f  the p o p u l a t i o n  
[6, 7] and  by  re t rospect ive  eva lua t ion  of  pa t ien ts  with 
s tone disease [8]. Studies  with a p rospec t ive  design are  
rare  [5], and  we have  therefore  re -eva lua ted  pa t ien ts  who 
were s tud ied  in 1977 af ter  a visit  to  ou r  emergency  uni t  
because  o f  their  first  ep isode  o f  u r ina ry  s tone colic. 
D u r i n g  this year ,  191 pa t ien ts  in the ca t chmen t  a rea  of  
the Univers i ty  H o s p i t a l  of  L i n k 6 p i n g  were t r ea ted  for  
u r i na ry  s tone  colic. Because of  the o rgan iza t ion  o f  
Swedish hea l th  care it can be a s sumed  tha t  a lmos t  all 
pa t ien ts  f rom our  dis t r ic t  with the cl inical  d iagnosis  of  
u r i na ry  s tone colic were t r ea ted  at  the hospi ta l .  The  
d iagnos is  was mos t ly  es tabl i shed  on  a clinical  basis;  
typica l  pa in ,  typica l  f indings at  the phys ica l  examina t ion  
and  mac roscop i c  or  mic roscop ic  haema tu r i a .  I f  the  diag-  
nosis  was in d o u b t  an  acute  in t r avenous  p y e l o g r a p h y  
(IVP) was pe r fo rmed ,  bu t  mos t  of ten the pa t ien ts  were 
referred for  IVP wi thin  3 weeks of  the acute  episode.  Of  
the 191 pa t ien ts ,  121 were exper iencing  thei r  first  s tone 
episode,  whereas  70 were cons idered  at  tha t  t ime to have 
recur ren t  s tone disease [1]. 

Patients and methods 

All patients (87 men and 34 women) who had reported their first 
stone episode in 1977, were given a questionnaire 10 years later. 
The patients were asked about stone episodes before and after 
1977, when the stones resulted in clinical symptoms, and what kind 
of treatment was given. Information was also collected concerning 
medical stone-preventive treatment. The medical records for the 
period 1977-1986 were also studied. 

There were 19 men and 1 woman who corrected their medical 
records in the questionnaire, reporting stone episodes before 1977. 
Another 7 men and 2 women recorded as single stone formers in 
the previous study did not return the questionnaire; it was impossi- 
ble to trace 2 of these men and 1 of the women. The others were still 
alive and resident in our distinct. According to medical records 
none of these patients had sought medical advice at our hospital 
because of symptoms of urinary calculi after 1977. However, all 
these patients were excluded from the study. 

Questionnaires were completed by 56 men and 29 women; 5 men 
and 2 women, registered as single stone formers in 1977, died 3-8 
years later. According to their medical records none of them had 
had recurrent stone formation during their remaining life-time. 
These patients were included in the study, which thus referred to 61 
men and 31 women. 

Statistics 

Differences between groups were evaluated by Wilcoxon's test for 
unpaired samples. In life-table analysis 95% confidence intervals 
were calculated [9]. 

Results 

The mean  (_+SD) age at  the first  s tone episode  was 
43.9 _+ 13.6 years  for  men and  40.4 _+ 16.8 years  for  wom-  
en. In  all  15 men  and  9 women  exper ienced s tone 
recurrence  af ter  a mean  (_+ SD)  of  3.5 _+ 3.2 and  4.6 _+ 2.6 
years ,  respect ively (Table  1). Mos t  of  these recurrences  
were conf i rmed  by  r ad iog raphy .  There  was no age differ-  
ence be tween  men  and  w o m e n  or  be tween  single and  
recur ren t  s tone formers .  
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Fig. 1. Patients with single and recurrent stones in 1977 (initial and 
present evaluation) and 1986 

Four  women and one man were surgically treated 
because of their first stone. One woman was operated on 
because of her second stone. 

Four  men and two women had residual concrements 
when the follow-up period started. Two men passed these 
stones but did not form new stones and were classified as 
single stone formers. Two of these men, both receiving 
prophylactic treatment with magnesium oxide, and one 
woman receiving thiazide treatment continued to form 
stones. One woman with a small residual stone was free 
of  symptoms during the observation period. 

Only one of the patients who had no recurrent stone 
formation was prophylactically treated in order to de- 
crease the risk of recurrence, initially with thiazide and 
later with ortho-phosphate.  

The fractions of  patients free of  recurrent stone 
formation are shown in Fig. 2 (all patients), Fig. 3 (men) 
and Fig. 4 (women). Thus, after 5 years 83.0 _+ 8.5% and 
after 10 years 74.3_+9.6% (95% confidence intervals) 
were free of clinical recurrence. The corresponding fig- 
ures for men were 85.1 _+ 10.1% and 74.7 _+_ 10.8 % and for 
women 83.1 _+ 15.3% and 68.8 _+ 16.8% respectively. 

Accordingly, 51% of the patients who sought medical 
advice because of renal stone colic were experiencing 
their first stone. Ten years later only 37 % of the original 
group of patients were still classified as single stone 
formers (Fig. 1). 
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Fig. 2. Proportion of patients without recurrence. S h a d e d  area  

indicates 95 % confidence interval 
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Fig. 3. Proportion of men without recurrence. S h a d e d  area  indicates 
95% confidence interval 
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Fig. 4. Proport ion of women without recurrence. S h a d e d  area  

indicates 95 % confidence interval 



399 

Discussion 

The problems in assessing the rate of stone formation in 
patients with renal stone disease are considerable [2]. 
Especially in patients with multiple stones, both over- 
and underestimation of the number  of  stone episodes are 
common.  Thus, in our study two clinical stone episodes 
did not represent recurrences, but passage of previously 
formed stones. However,  only stone recurrences with 
clinical symptoms were recorded and up to one-third of  
true recurrences may have been overlooked, as shown in 
studies where all patients were radiographically exam- 
ined [10]. 

Follow-up was not possible in about  10% of the 
patients. However,  most of  those who were excluded 
f rom the study were still residing in our own area, and 
none of them sought medical advice because of stone 
symptoms during the follow-up period. It is therefore not 
probable  that the exclusion of these patients has influ- 
enced the results in any significant way. It is also unlikely 
that the small proport ion of patients given prophylactic 
treatment would have affected the conclusions. 

About  25 % of our patients had another  stone episode 
during a 10-year follow-up period, which is a lower 
recurrence rate than has previously been reported. This 
can probably  be explained by the study of different 
populations or application of different criterias for a 
stone episode. Marshall et al. [8], who only found 52% of 
their patients to be free of recurrences after 10 years 
probably  studied patients referred to a urological clinic 
because of urinary stones. Their patients might therefore 
represent a populat ion with more severe disease. How- 
ever, Ljunghall and Danielson [6], who reported an even 
higher recurrence rate, with about  45% of the patients 
free of recurrence after 8 years, seem to have studied a 
similar group of patients to ours, except that their group 
of patients comprised about  20 % women, as against 33 % 
in our study. It is possible that women have a lower 
recurrence rate than men, as found by Marshall et al. [8], 
Johnson et al. [4] and Sutherland [10]. Such a tendency 
was also demonstrated in a retrospective study by 
Ljunghall and Hedstrand [6], who estimated that about  
50% of a populat ion of stone patients will experience at 
least one recurrence during a 10-year period. In the 
present study, however, no significant difference was 
found between men and women. 

Ettinger [3] reported a fairly large placebo effect in 
untreated patients followed in a stone clinic (also called 
"stone clinic effect"), and thus different follow-up pro- 
grams may influence the recurrence rate. Most of our 

patients were not followed up regularly, and such an 
effect is therefore unlikely to have influenced the result. 

A decreasing incidence of stone disease in Sweden 
during recent years is another hypothesis that might 
explain the different recurrence rate observed. However,  
no other studies have shown such results. 

It  is obvious from this study, as was also emphasized 
by Marshall et al. [8], that a very long time can elapse 
between first and second stones. The diagnostic criteria, 
inclusion criteria and follow-up routines are important  
factors that might influence the observed recurrence 
rates. In this study about  25 % of the patients experienced 
a clinical recurrence during a 10-year follow-up period, 
which is lower than recorded in earlier studies on similar 
groups of patients. Clinical trials of  prophylactic treat- 
ment must therefore be carried on for a very long time or 
be carefully randomized in order to exclude erroneous 
conclusions on the effectiveness of  the treatment. 
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