
THE JouRNAL or UROLOGY 

Copyright © 1974 by The Williams & Wilkins Co. 
Vol. 112, October 
Printed in U.S.A. 

MAGNESIUM OXIDE-PYRIDOXINE THERAPY FOR RECURRENT CALCIUM 
OXALATE CALCULI 

EDWIN L. PRIEN, SR.* AND STANLEY F. GERSHOFF 

From the Laboratory for Stone Research and the Newton- Wellesley Hospital, Newton and the Department of 
Nutrition, Haruard School of Public Health, Boston, Massachusetts 

Recurrence of calcium oxalate stone represents 
the most frequent problem of urinary stone disease 
in North America. About a third of the urinary 
calculi are composed of this substance and another 
third contain major amounts, usually associated 
with calcium phosphate. There is commonly no 
excess of calcium in the serum of the great majority 
of these patients except in a small number of 
patients with hypercalcemia owing to metabolic 
disorders, such as hyperparathyroidism, multiple 
myeloma or tumor metastasis in bone. Some 
patients have hypercalciuria, the only abnormal 
laboratory finding. Furthermore, these stone-form
ing patients have uninfected urine and normal 
renal function, and may have normal pyelograms, 
at least in the early stage before repeated obstruc
tion and infection may have produced serious 
kidney damage. In a long-term study of selected 
idiopathic stone-forming patients we have at
tempted to prevent recurrence by oral administra
tion of magnesium oxidet and pyridoxine.t 

HISTORICAL 

In 1937 Hammarsten produced calcium oxalate 
calculi in rats fed a semi-purified diet of that 
period, which was assumed to be deficient only in 
magnesium. 1 The diets consisted of rice flour, 
casein, peanut oil, brewer's yeast and a variable 
salt mixture plus added vitamins. The level of 
dietary magnesium which was used, 40 mg. per 100 
gm., is now considered to meet the rat's require
ment for growth and will not produce calculi. 2 

Hammarsten believed that adequate magnesium 
had a solubilizing effect on the urine. 

Gershoff produced calcium oxalate calculi and 
hyperoxaluria in cats and rats fed a vitamin B 6 

deficient diet. He concluded that Hammarsten's 
diets were deficient in vitamin B 6 , which had not 
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been discovered at the time of that work. 3 Gershoff 
reported that when the level of dietary magnesium 
was raised it protected against stone formation m 
vitamin B 6 deficient rats and renal calcium oxalate 
deposits in rats fed ethylene glycol. 

In 1962 de Albuquerque and Tuma noted that 
150 mg. magnesium oxide daily considerably re 
duced the excretion of oxalic acid and 
eliminated crystalluria in 15 patients.• In 1964 
Moore and Bunce gave 420 mg. magnesium oxide 
per day to 2 patients with long histories of stone 
formation and prevented recurrences. 5 In 1 patient 
who had been taking magnesium oxide for 5 112 
months complete cessation of stone formation 
occurred and medication was withdrawn for 1 
month. Stone formation recurred within 2 weeks 
and continued for 3 ½ weeks after therapy was 
resumed. Melnick and associates reported on the 
administration of 600 mg. magnesium oxide tab
lets twice daily to a series of recurrent calcium 
oxalate stone-forming patients. 6 Diarrhea devel
oped in some patients and the dosage was reduced 
to 600 mg. daily. Their data revealed a marked 
decrease in stone formation on this medication for 
2 to 4 years. Silver and Brendler administered 150 
mg. magnesium oxide 3 times daily to 3 sisters with 
familial hyperoxaluria with no stone recurrence for 
up to 4 years. 7 

In 1960 Gershoff and Prien, with the help of a 
number of urologists, set up a prophylactic pro
gram with 51 patients who had histories of recur 
rent calcium oxalate nephrocalcinosis. 8 The pa
tients received 300 mg. magnesium oxide and 10 
mg. pyridoxine daily. The minimal daily 
ment of vitamin B 6 in humans is believed to less 
than 2 mg. Analyses of urine specimens were made 
before the patients started the program and again 1 
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year later. No laboratory abnormalities were ob
served except for hypercalciuria. There were no 
significant changes in urinary magnesium in the 
urine on this dosage and there was a significant 
increase in the solubilizing tendency of the urine as 
determined by an adaptation of the test proposed 
by Miller and associates. 9 Of the 36 patients who 
had at least 2 stones per year in the 2 years 
preceding the program and remained on the pro
gram for 5 or more years, 30 had no further stone 
recurrence or markedly decreased recurrence. On 
the basis of these findings we decided to increase 
the program. 

PROCEDURE 

New England is not a region with a high stone 
incidence and it was obvious that if we were to set 
up a large scale project based on the results of our 
pilot program it was necessary to obtain patients 
from elsewhere. Accordingly, a letter was ad
dressed to all members of the Mid-Atlantic, South
eastern and South Central Sections of the Ameri
can Urological Association, and to urological 
friends in other areas telling them of our experience 
and offering to supply them adequate amounts of 
magnesium oxide and pyridoxine tablets for recur
rent idiopathic calcium oxalate stone-forming pa
tients. They were asked to select patients from 
their practice with histories of stone recurrence 
who had had at least 2 calcium oxalate or mixed 
calcium oxalate/calcium phosphate stones per year 
in the 2 years before being placed in the program. 
Other qualifications included: 1) a complete stone 
diagnostic study, including physical, chemical and 
pyelographic studies, 2) freedom from urinary 
infection, 3) normal pyelograms, 4) normal renal 
function, 5) normal serum calcium and phosphorus 
levels and 6) freedom from evidence of metabolic 
stone disease or diseases sometimes associated 
with stone problems (such as peptic ulcer). The 
composition of the calculi had to be known and we 
offered to do crystallographic analysis of the cal
culi. We had no contact with the patients. It was 
expected that each urologist would see his patients 
at least twice a year for checkup. At the end of 10 
months a form letter was routinely sent to each 
urologist, asking for a followup report. When these 
reports were received enough medication was sent 
to last another year. The dosage used was 100 mg. 
magnesium oxide 3 times daily and 10 mg. pyri
doxine once daily in calcium-free tablets. 

We believe that nutrition is related to stone 
formation but stringent dietary restriction is un
necessary. Because these patients had been under 
the care of their urologists for several years, they 
had already been instructed to force fluids and to 
limit their intake of high calcium (dairy) foods. It 
is reasonable to assume, on the basis of wide 

9 Miller, G. H., Vermeulen, C. W. and Moore, J. D.: 
Calcium oxalate solubility in urine: experimental uroli
thiasis XIV. J. Urol., 79: 607, 1958. 

experience, that cooperation in these respects was 
variable. 

The response to our form letter was excellent. 
Some 265 patients were accepted whose laboratory 
data approximated our specifications. History of 
stone formation for 2 years prior to placement on 
our program did not supply adequate evidence of 
continuing stone-forming activity, keeping in mind 
the unpredictability of recurrence in the popula
tion being studied. Since we planned to keep 
patients on treatment for 5 years we decided to 
base our statistics only on those patients who had 
had at least 1 stone per year for the 5 years prior to 
treatment, although we continued to supply all 
patients with medication through their urologists. 
We were favorably surprised by the cooperation of 
patients and urologists. After the annual followup 
report was received from the physician a letter was 
sent to him discussing the case. This routine was 
followed yearly. 

RESULTS 

For our statistical study the patients were di
vided into 3 groups: 1) those with a 4 to 5-year 
history of stone formation before starting therapy 
for 4 ½ to 6 years and who kept an accurate count 
of how many stones formed while on medication, 2) 
those with a similar history but who recovered no 
stones and had symptoms while on medication and 
3) those who dropped out of the program for 
various reasons, usually with less than 3 years of 
treatment. 

In the first group there were 149 patients who 
had at least 871 stones in 4 to 5 years (average 4.5 
years) before taking magnesium oxide and pyri
doxine and who had an average of 1.3 stones per 
patient per year using the formula: 

Stones/patient/year 
_ total number of stones 
- number of patients x number of years 

During the subsequent therapeutic period of 4 ½ to 
6 years (average 4.6 years) 71 calculi were either 
passed, developed in the kidneys as seen by x-ray 
or were removed by instrumentation in 17 of the 
149 patients. The group had an average of 0.10 
stones per patient per year while taking medica
tion. The 17 patients who had 71 calculi during 
treatment represent a failure rate of slightly more 
than 11 per cent. 

The second group consisted of 18 patients with 
similar histories of stone recurrence before treat
ment. During the therapeutic period these patients 
had symptoms of ureteral colic which were gener
ally milder and of shorter duration when compared 
to the pre-treatment stone passing episodes. They 
recovered no calculi but may have passed gravel or 
small stones. It is difficult to know how to classify 
these patients. They might be called symptomatic 
failures. However, these patients recognized the 
value of therapy and stayed on it. Some even stated 



MAGNESIUM OXIDE-PYRIDOXINE FOR CALCIUM OXALATE CALCULI 

that they were enthusiastic about it and obviously 
believed it was beneficial. 

Our third group consisted of 98 patients who 
dropped out of the program usually in less than 3 
years because of poor cooperation-urologists ad
vised stopping treatment (10), loss of contact with 
patient by urologist (36), development of other 
serious lesions, such as arteriosclerotic heart dis
ease with infarct, gastrectomy, bowel resection, 
psychosis (6), death (4), no decrease in stone 
formation-lapsed treatment (11), lapsed treat
ment because stone formation stopped and did not 
recur (9), unable to tolerate magnesium oxide (6), 
unable to tolerate pyridoxine (2), moved to a 
distant area (6) and loss of contact because urolo
gist retired (8). 

DISCUSSION 

There were 265 patients accepted on the 5-year 
program and 64 cooperating urologists. A number 
of patients dropped out, failing to return to the 
urologist to keep an appointment. Obviously, some 
of them dropped out because of lack of improve
ment. In some instances the urologists reported 
that their patients lacked the self discipline to 
remain on the program regularly no matter how 
simple or convenient. Other patients stopped ex
periencing stones and believed that there was no 
reason to continue for the 5-year period. 

Some interesting observations were recorded by 
the cooperating urologists. Frequently, patients 
who continued to pass calculi while on the program 
and who might, therefore, be considered failures, 
evinced a desire to remain on the therapy because 
the stones that they weire passing were smaller and 
easier to pass. Since such calculous material was 
sometimes composed of fine gravel, passage was 
hardly considered noteworthy and the patient kept 
no record of its frequency. Melnick and associates 
also noted that, "successive stones often passed 
with less pain and in a shorter time". 6 In keeping 
with the experience of Moore and Bunce 5 a number 
of patients having become free of stones stopped 
treatment and began having stones again within a 
few weeks only to become free of stone again when 
they resumed treatment. We also have had several 
stone patients whose stone formation continued 
despite thiazides, phosphate and magnesium ox
ide-pyridoxi'ne in various sequences. 

We do not know how important pyridoxine is in 
this program. None of our patients was known to 
be vitamin B 6 deficient. It has been conclusively 
shown in animals that vitamin B 6 deficiency is 
accompanied by a marked increase in endogenous 
oxalate excretion. 3 Results with man are confusing. 
In short-term studies vitamin B6 supplementation 
has decreased oxalate excretion in people who are 
on normal diets 3 but in a previous study of stone 
formation the mean excretion of oxalate by 50 
patients was not affected daily supplementation 
for a year.• If pyridoxine is valuable it is because it 

may decrease endogenous oxalate synthesis and 
excretion. It has no effect on the solubility of 
oxalate in urine. 

The protective action of oral magnesium 
ministration appears to be related to its effect on 
the solvent characteristics of urine with to 
oxalates. This effect can be obtained in the ab 
sence of increased urinary excretion of 
magnesium. 3 In studies of man• and rats 3 

magnesium had no effect on the excretion of 
oxalates. Six patients or approximately 2 per cent 
complained of loose stools when taking 300 mg, 
magnesium oxide daily and were instructed to 
decrease the dosage to 200 mg. daily. The de
creased dosage was well tolerated and the patients 
remained free of stone. Magnesium oxide is now 
available in 140 mg. capsules and 2 per day should 
be adequate. 

We were concerned with the design of these 
studies because we did not have a control series 
and we hoped that by following a large enough 
number of patients who had many stones a 
long period of time before therapy, the factor 
unpredictability of stone recurrence could be ruled 
out partially. The patients were their own controls. 
It is also impossible to determine accurately the 
number of patients who must be regarded as 
failures, especially those who lapsed treatment 
and were lost to contact as in the third group. At 
least 11 per cent was estimated as failures. 

In a number of instances in which calculi were in 
the kidneys at the beginning of treatment there 
was no further growth of stones for several 
Conversely, in other instances stone was 
not inhibited and an operation was necessary. In 
the case of patients who continued to have new 
calculi but whose stones were smaller, this may 
conceivably be caused by inhibition of 
of crystals. 

Why do some patients routinely have 
numbers of small calculi which are readily passa
ble while other patients have only a few stones all 
of which require an operative procedure because of 
their size? Does our magnesium oxide-pyridoxinc 
therapy tend to inhibit the tendency of to 
aggregate as in our second group, thus 
down stone growth and permitting passage? 

SUMMARY AND CONCLUSIONS 

Through the cooperation of 64 urologists, 
in the Southeastern part of the United 
were able to study 149 carefully selected 
patients with histories of longstanding active re
current calcium oxalate and mixed calcium oxa
late/calcium phosphate stone formation, These 
patients were idiopathic stone formers, with no 
discoverable metabolic abnormality, normal labo
ratory and pyelographic data, and no urinary 
infection. Some had hypercalciuria. With a 
of yearly stone formation in the immediate 5 years 
before therapy was started, the patients were 



512 PRIEN AND GERSHOFF 

300 mg. magnesium oxide and 10 mg. pyridoxine 
daily for the next 4 ½ to 6 years. The stone 
production decreased from an average of 1.3 stones 
per patient per year before treatment to 0.10 stones 
per patient per year during therapy. The study 
demonstrates that magnesium oxide and pyridox
ine in the dosage used are effective in prevention of 
recurrence of idiopathic calcium oxalate stone. The 

regimen is convenient, well tolerated, inexpensive 
and completely harmless. 

We acknowledge the cooperation of 64 urolo
gists, too numerous to mention individually, for 
their interest and cooperation in this study group. 
We also are indebted to the Upjohn Company of 
Kalamazoo, Michigan, for their generosity in sup
plying the magnesium oxide and pyridoxine. 


