Taylor & Francis
Taylor & Francis Group

Scandinavian Journal of Primary Health Care

ISSN: 0281-3432 (Print) 1502-7724 (Online) Journal homepage: https://www.tandfonline.com/loi/ipri20

Aetiological Examination of Recurrent Urinary
Stone Formers in General Practice

Even Leaerum

To cite this article: Even Learum (1983) Aetiological Examination of Recurrent Urinary Stone
Formers in General Practice, Scandinavian Journal of Primary Health Care, 1:2, 56-62, DOI:
10.3109/02813438309034935

To link to this article: https://doi.org/10.3109/02813438309034935

ﬁ Published online: 12 Jul 2009.

N\
[:J/ Submit your article to this journal &

||I| Article views: 136

A
& View related articles &'

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=ipri20


https://www.tandfonline.com/action/journalInformation?journalCode=ipri20
https://www.tandfonline.com/loi/ipri20
https://www.tandfonline.com/action/showCitFormats?doi=10.3109/02813438309034935
https://doi.org/10.3109/02813438309034935
https://www.tandfonline.com/action/authorSubmission?journalCode=ipri20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ipri20&show=instructions
https://www.tandfonline.com/doi/mlt/10.3109/02813438309034935
https://www.tandfonline.com/doi/mlt/10.3109/02813438309034935

56 Scand J Prim Health Care 1983:1; 56—62

Aetiological Examination of Recurrent Urinary Stone Formers
in General Practice

EVEN LERUM

Even Lerum: Former general practitioner, Nedre Eiker Legesenter, Mjgndalen, Norway. Now: Research

fellow, Institute of General Practice, Oslo, Norway.

ABSTRACT. As a part of a project performed in general
practice 93 recurrent urinary stone formers were examined
by means of a programme comprising a thorough medical
history, clinical examination, serum determinations, a che-
mical stone analysis, two consecutive 24 h urine collections
and i.v.-pyelography. The diagnostic information obtained
from the different examinations is presented.

In 64 (69%) of the patients the probable actiology of the
stone formation was revealed. Twenty seven (29%) of all
patients had combined aetiology. Hyperuricosuria and
hypercalciuria were groups of equal size, comprising
alltogether 45 patients, and emphasizing the necessity of 24 h
urine collections. Hyperparathyreoidism (surgically verified)
was diagnosed in four patients, based on serum calcium.
Seven patients had infectious stone. It is stated that an
aetiological examination of the recurrent stone former may
be adequately carried out in general practice and lead to
important therapeutical consequences.

KEY WORDS: Urolithiasis. Aetiological examination.
General practice.

INTRODUCTION

Stone formation in the urinary tract involves many
aetiological and pathogenetic factors (1, 2), for inst-
ance the urinary content of calcium, oxalate, uric
acid, acid mucopoly-saccharides and pH (3). In addi-
tion urinary infection with urea splitting bacteria,
urinary obstruction, drugs, climate and dietary and
drinking habits may be of importance (2, 3).

Urinary stone disease can be classified in the fol-
lowing main groups:

. Idiopathic stone disease.
. Different states with hypercalciuria.
. Lithiasis connected with uric acid disorders.
. Tubular defects.
Renal tubular acidosis (RTA)
Cystinuria
. Hyperparathyreoidism (HPT).
. Stones caused by urinary tract infection (UTI).
7. Congenital, anatomical defects, i.e. medullary
sponge kidney.
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Several examination programmes have been devised
for urolithiasis patients (1,4,5) of which the majority
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have been developed for hospital patients.

The purpose of the present study was to investigate
the underlying causes in patients with recurrent uro-
lithiasis seen in general practice, and thereby develop
an examination programme with sufficient diagnostic
precision and simple enough to be useful for the
general practitioner.

MATERIAL AND METHODS

The study was carried out between 1.XI1.1976 and
1.VI1.80 at a group practice in a predominantly rural
district in central Norway. The material comprised 67
males, mean age 48 (+12.3SD), and 26 females,
mean age 41 (£13.2SD) years. Two local hospitals
referred 17 patients, the remainder contacted the
author directly or were referred by other practition-
ers (6). '

Indications for inclusion were: Stone recurrence
during the last two years, and/or growth of preformed
stones and/or bilateral stones in patients above 15
years of age. The diagnosis was verified by stone
passage, X-ray or surgery.

Blood examinations

A regular medical history and clinical examination
were supplemented by the following blood tests:
Haemoglobin, sedimentation rate and leucocyte
count (at the group practice). Albumin, uric acid,
calcium, creatinine, phosphate, alkaline phospha-
tase, and fasting glucose were analyzed (serum sent
from the group practice) at the Department of Clinic-
al Chemistry, Buskerud Central Hospital, using
Technicon SMA 12/60 autoanalyzer (7,8,9,10). The
analysis of magnesium was performed by atomic
absorption spectrophotometry (Perkin Elmer 300),
sodium and potassium by flame photometry (IL 743)
and chloride by a titration method. Albumin, cal-
cium, uric acid, creatinine and phosphate were deter-
mined on three occasions with an interval of mini-
mum one week. Calcium was albumin corrected ad



modum Payne (11) when pathological values were
found for albumin or calcium, using the following

formula: )
Corrected calcium = total calcium — galbumin -1).

Urine

The following were examined in a freshly voided
midstream urine sample: Albumin, glucose, blood
and pH using Ames Labstix, bacteria culture by a dip
slide method (Uricult) and specific gravity. The urine
was examined microscopically (magnification X 400)
for haematuria (>3—5 erythrocytes), pyuria
(>10-15) leukocytes, crystalluria (in acid urine) and
other formed components. Two consecutive 24h
urine collections were performed. Ten ml. conc. HCl
was used as a preservative and to prevent electrolyte
precipitation. Cheese and milk were to be avoided
three days before and during the collection. Uric
acid, calcium, magnesium and creatinine were deter-
mined with the same methods as used for the serum.
If the difference in creatinine value on the two deter-
minations exceeded 25% a new collection was per-
formed (eight patients). Reference values for these
urinary excretions were based on 95% interfractile
range calculated from 24 healthy volunteers (em-
ployees at the group practice and their relatives).

The renal tubular calcium rearbsorption was caicu-
lated ad modum Peacock, Robertson & Nordin (12)
and related to serum calcium in a nomogram for
diagnosis of hyperparathyroidism.

Stone analysis

Stones were examined by a conventional qualitative
chemical method in the same laboratory as did the
other determinations, including calcium, oxalate,
phosphate, magnesium, ammonium, carbonate, cys-
tine and uric acid. A visible nucleus was examined
separately.

X-ray

L.v.-pyelography was taken in all patients if not per-
formed during the last year. Otherwise a plane film
was made of the urinary tract.

Diagnostic criteria

Urinary tract infection (UTI) was supposed as the
cause of the stone formation when chronic (< one
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year) or recurrent infection was present before and/or
during the stone formation period. UTI was di-
agnosed by the presence of one or more of the follow-
ing criteria: pyuria and bacterial growth, triple phos-
phate stone or X-ray findings including chronic
pyelonephritis or staghorn calculi. Hyperpa-
rathyreoidism (HPT) was suspected when the albu-
min corrected serum calcium exceeded 2.65 mmol/l,
or the Nordin-Peacock index indicated the diagnosis.
Medullary sponge kidney and other anatomical
aetiology were based oni.v.-pyelography or cystosco-
pic findings.

The main aetiological diagnosis in patients with
more than one diagnosis, was based on the degree of
the abnormalities.

RESULTS
Diagnostic procedure

History and clinical examination

The case history revealed information on the aetiolo-
gical diagnosis in two patients with probable acetazol-
amide (treated for glaucoma) induced stones, in one
patient with known sarcoidosis and in the seven pa-
tients with infectious stones (Table I). The dietary
history did not give information of apparent signifi-
cance.

In 26 patients profuse perspiration through heavy
work and/or sport was reported, in four of them com-
bined with a stay in a very hot climate. This profuse
perspiration occurred one year before or during the
stone formation period, and is considered as a pro-
voking factor for the stone formation.

The clinical examination confirmed or revealed the
diagnosis hypertension in eight patients (four of them
on treatment). In one 64 year old patient a consider-
ably enlarged prostatic gland was found.

Alltogether history and clinical examination indi-
cated an underlying cause or a provoking factor for
the stone formation in 37 patients.

Serum and blood

Table II shows that seven patients had hypercal-
caemia, which was present in two of the three deter-
minations, with or without albumin correction. Four
of them had later surgically verified HPT. One pa-
tient with probable normocalcaemic HPT was not
operated on. These five patients also had reduced
phosphate on two or three occasions and three of
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Table I. Main aetiological or pathogenetic diagnoses in 93 recurrent stone formers. Total number of diagnoses (shown in

brackets): 114.

Males Females
Idiopathic stone formers 19(19) 10(10)
Hypercalciuria 9(10) 2(3)
Uric acid disorders: 21(28) 4(5)
Uric acid stone 3(3) 1(1)
Hyperuricosuria 9(10) 1(2)
Hyperuricaemia 1(3) -
Hypercalciuria
and
Hyperuricosuria 8(8) 2(2)
Infectious stone 2(2) 5(5)
Hyperparathyreoidism (HPT) 3(3) 2(2)
Drug induced (acetazolamide) 1(1) 1(1)
Magnesium deficit (urine/blood) 2(4) -(1)
Medullary sponge kidney 1(1) -
Anatomical aetiology 2(9) 1(7)
Sarcoidosis 1(1) -
Other* 6(7) 1(1)
Total 67(80) 26(34)
Number of main diagnoses
previously not known
(Idiopathic not included) 35 14

*Patients without 24h urine collections, but with one or another cause for the stone formation.

Table I1. Number of recurrent stone formers with abnormal serum constituents.

Reference
values Males Females
Albumin 36-52 g 1 0
Magnesium 0.75-1.10 mmol1 1 1
Calcium 2.2-2.7 mmol/l 5 2
Phosphate 0.8-1.5 mmolil 3 3
Sodium 137148 mmolll 0 0
Potassium 3.5-5.0 mmol/l 0 0
Chloride 89—106 mmol/ 0 0
Uric acid
Males 150—-430 pmol/l 3 -
Females 120—400 pmoll - 0
Creatinine 60—120 pmoll 0 0
Alkaline phosphatase <270 U 4 0
Total 17 6

them had a raised alkaline phosphatase. In five other
patients serum calcium was on one occasion higher
than 2.7 mmol, though normal when albumin cor-
rected.

Haemoglobin, sedimentation rate and leucocyte
count gave no information of clinical significance.

One of three patients with hyperuricaemia had
pathological values in all three samples, while the two
others had one normal and two pathological values.
Two patients had significantly lowered serum magne-
sium. One of them was on thiazide medication.
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In all patients serum creatinine, sodium potassium
and chloride were within the normal limits. Thus,
serum analysis gave the diagnosis hyperparathyroid-
ism, hyperuricaemia and hypomagnesaemia in
alitogether nine out of 93 patients.

False negative values might have been the result
from only one determination in eight of the patients
as compared with the result from two determinations,
while three samples appeared to be superfluous. In
eight patients no 24h urine collection was performed
because of other diseases or for social reasons.
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Table I1I. Mean urinary excretion of calcium, uric acid, magnesium and creatinine from two consecutive 24h collections in

85 of 93 recurrent stone formers.

No of patients with
pathological values

Reference Males Females
values
Calcium 1.3-6.0 mmol/24 h 23 7
Uric acid 1.3-3.5 mmol/24h 23 4
Magnesium 2.4-5.4 mmol/24h 2 3
Creatinine 8.5—18 mmol/24h -
Urine

Table III shows the mean values of the two 24h urine
collections. Hyperuricosuria or hypercalciuria were
found in 45 patients. Five patients had an abnormal
urinary magnesium excretion. Due to sampling error
and variation in the day to day excretion, 27 of the 85
patients would have had another diagnostic classifica-
tion if the collection had been from only one 24h
interval.

Expected false positive values would be 5% from
sampling on two occasions (95% interfractile range
and one-tailed test). The microscopic examination
showed haematuria in 24%, and oxalate or urate
crystals in acid urine in 22% of the patients.

The examination with stix did not give additional
diagnostic information (except pH), neither did the
specific gravity test. Significant bacterial growth of E.
coli or Proteus combined with pyuria was found in six
patients. All these patients had the criteria used for
infectious stone. (see Methods).

The renal tubular reabsorption index related to
serum calcium revealed one probable, though not
surgically verified, normocalcaemic hyperpa-
rathyreoidism. This rather laborious diagnostic proc-
edure was therefore of little significance in the pre-
sent material.

Stone analysis

Table I'V shows that in 48 patients with a stone avail-
able for chemical analysis, 73% had a pure calcium
oxalate stone or combined with phosphate.

In four patients with uric acid stone one had phos-
phate on the outside of a uric acid nucleus. In none
had an uric acid disorder been diagnosed previously
and all had a very high stone forming rate. The find-
ing of triple phosphate in six patients supported the
diagnoses of infectious stone. Thus, aetiologically sig-
nificant information was obtained from 21% of the
stones analyzed.

X-ray examination

In 16 patients an anatomical abnormality was found,
such as hydronephrosis, double kidney/ureter, diver-
ticulae and stenosis/stricture. In three of them this
was considered through urinary stasis as the main
actiology, and they were referred for further treat-
ment. In addition chronic pyelonephritis and
staghorn calculus were found in three patients, and
medullary sponge kidney in one case. Altogether X-
ray examination gave diagnostic information of cli-
nical significance in 23 of the patients.

Table IV. Types of stones in 48 of 93 recurrent stone formers.

Males Females

1 Calcium oxalate and phosphate 17 1
2 Calcium oxalate 13 4
3 Calcium phosphate - 1
4 Carbonate combined

with 1,2 or 3 - 2
5 Uric acid 3 1
6 Triple phosphate 4 2
Total 37 11
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Combined aetiology

Twentyseven (29 %) of the patients had a mean of 2.2
aetiological diagnoses. In ten of the 16 patients with
anatomical abnormalities this was combined with
other diagnoses, mainly hyperuricosuria and infec-
tious stones. In ten of the patients with hyperurico-
suria this was combined with hypercalciuria (Table I).
Two patients with hyperuricaemia had this condition
in combination with other aetiological diagnoses.

Six patients with a very high stone formation rate
(in total 17—59 stones) had hyperuricosuria and/or
uric acid stones.

Seventyfive per cent (49 of 64 patients, idiopatic
stone formers excluded) of the main aetiological di-
agnoses were previously unidentified.

DISCUSSION

Two basic problems arise from this study: Firstly,
which methods are adequate for aetiological ex-
amination of recurrent stone formers, and secondly,
what is the clinical significance of a positive finding?

Concerning the methods the results show that it is
necessary to include serum calcium determinations
and probably serum phosphate as a supplement on
two occasions in order to diagnose HPT. Albumin
correction is recommended to increase the diagnostic
reliability of serum calcium (11). This was confirmed
by the present study. Due to intra-individual varia-
tions serum uric acid should also be determined twice.
Haemoglobin, sedimentation rate, leucocyte count,
fasting glucose and alkaline phosphatase did not give
any additional information contributing to the
aetiological diagnosis of the stone, and may therefore
be considered unnecessary in this connection.

Although serum creatinine was within normal
limits in all the patients, it should be analysed to
obtain a rough estimate of the kidney function. The
determination of potassium and chloride, though
normal in the present study. should probably be in-
cluded as the simplest screening tests for the impor-
tant, but rare RTA.

The question of whether it is possible to perform an
adequate 24h urine collection is controversial. With a
careful patient instruction and some enthusiasm this
did not appear to be a major problem in the present
study. A history of recurring painful attacks of renal
colic seems to stimulate a positive patient attitude.

Most studies including a urine collection have been
performed on a free diet, which may give a better
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picture of the patient’s usual conditions, but is also
more influenced by casual environmental factors. A
free diet is probably preferable, not least because it is
simpler.

One 24h collection only may give a misleading
result in Y5 of the patients. This is a high percentage
and emphasizes the necessity for collecting urine
from two consecutive 24h intervals.

The other examinations of the urine, all easily per-
formed, gave information about conditions such as
infection, crystalluria and haematuria. pH does not
seem to discriminate between the different groups,
but is recommended as one of the screening tests for a
RTA (5). A nitroprusside sodium test to reveal cysti-
nuria was not performed, because it is a very rare
disorder (1) and because microscopic examination of
acid urine serves as a screening test. Additionally, all
available stones were analyzed for cystine. It is,
however, recommended that recurrent stone formers
under 25—30 years should be referred to a suitable
laboratory for a nitroprusside test, because of the
clinical and therapeutical consequences of the di-
agnosis (13).

The calcium excretion index contributed no addi-
tional information as compared to repeated serum
calcium determinations, except for diagnosing one
case with probable normocalcaemic hyperpara-
thyreodism. The test is therefore considered super-
fluous in general practice.

A conventional chemical stone analysis is consi-
dered inferior to other examinations such as X-ray
diffraction, spectrophotometry etc. as regards preci-
sion and accuracy (14). However, it is applicable and
gives information of diagnostic and therapeutical im-
portance when demonstrating uric acid, triple phos-
phate and cystine.

Pyelography is mandatory, at least on one occasion
as it yields information about number, type (radiopa-
que), site and aetiology of the stones, parenchyma-
tous changes and kidney function.

As a general conclusion all the above mentioned
methods appear simple, reliable and adequate for
outpatient use.

The multifactorial aspect of the disease is empha-
sized by the fact that !4 of the patients had more than
one probable cause for the stone formation.

Hyperparathyreoidism is important to diagnose be-
cause it is potentially curable (15). A frequency of
5,5% of the patients with this diagnosis in recurrent
stone formers is similar to the findings in other mate-
rials (1). Magnesium deficit (urine and/or serum) is



found in only a small group of patients and the exact
aetiological importance of these findings is not cla-
rified (16). It may, however, be of therapeutic signifi-
cance and justify stone prophylaxis with magnesium
(16).

The group with hypercalciuria, found in 11-61%
of the patients in other reports (4), is possibly too
small as a result in the present study because of the
calcium restriction prior to the 24h urine collection. [t
can be asked, however, how important it is to di-
agnose hypercalciuria, since the stone prophylactic
effect of thiazide seems to be independent of calcium
excretion (4,17).

The group with a uric acid disorder is important
because it is large and can be offered stone prophylac-
tic treatment with allopurinol (18) as patients with
normocalciuria and hypercalciuria can be treated
with thiazide (1,17). It should be emphasized that
patients with uric acid disorders may have a particu-
larly severe form of the recurrent stone disease
(19,20).

Stones due to urinary infection represent a small
aetiological group, in most materials found in 7—
10% of the patients, and with a female dominance
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(1). In many patients it might be a matter of judge-
ment to decide whether the infection is the cause of
stone formation or vice versa, and, an anatomical
abnormality may be the underlying cause for both the
UTI and the stone formation. It is also difficult to
judge the aetiological significance of findings such as
a double kidney/ureter or a ureterocele (21,22) and
especially since these conditions were frequently
combined with other aetiology.

In accordance with the results from the present
study, an aetiological examination programme as
outlined in table V is suggested for use in general
practice. Based on the present material it should then
be possible to detect the aetiology of recurrent stone
formation in about 70 % of the patients, of which 75%
may be undiagnosed previously.

In consequence, all recurrent urolithiasis patients
should be considered candidates for thorough
aetiological examination and for specific stone
prophylaxis either directed at the underlying cause or
by using perhaps thiazide in idiopathic stone formers.
This management of the recurrent stone patient is a
challenge to the general practitioner.

Table V. Actiological examination programme suggested for recurrent stone formers in general practice.

Serum Urine 2 consecutive Other
24h urine
collections
Albumin® Calcium Chemical stone analysis
Calcium Stix including pH Uric acid
Phosphate Magnesium
Uric Acid Creatinine L.v.-pyelography
Magnesium Microscopic examination
Potassium** Cultivating of bacteria
Chloride** Sodium nitroprusside test

for cystinuria®**

*For albumin correction of calcium
**Screening for renal tubular acidosis

***In patients without stones available for chemical analysis and <25-30 years of age
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