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The fate of a child witli prim ary 
hyperoxaluria (oxalosis)

H B e r g e r

U niversity  Clinic for P aediatrics, Innsbruck, Austria

The case of a m ale child w ith p rim ary  hyperoxaluria ty p e  I  is reported. 
In  spite of m any therapeu tic  trials, haem odialysis trea tm en t fo r several years 
and renal transp lan ta tion  a t  the  age of 11 years, the p a tien t died a fte r  the 
transp lan ted  kidney had failed.

In the “Handbuch der Kinder­
krankheiten” 1878, Fol 4, 3rd Section 
concerning the diseases of the urogeni­
tal organs, Johann Bókay Jr wrote 
his famous chapter about “calculi 
vesicae”, pp. 577-628. The scientific 
collection of about 200 stones of the 
Pest Children’s Hospital set up with 
the collaboration of medical assistant 
Dr. J. Neupauer, was a very impor­
tant and well-known one. In fact, 
today the reader of Bókay’s chapter 
is astonished about the high frequency 
of urolithiasis in children at that time 
and about the many different tech­
niques in its tratment. Urate, oxalate 
and phosphate stones were seen very 
often, while carbonate, cystine and 
xanthine lithiasis also occurred but 
were extremely rare. Lithiasis could 
be found in every age, but it was 
mainly observed in 2 to 7 year-old 
children. The aetiology was mostly 
unknown. Nutrition and water, con­
stitution and inheritance, severe 
chronic diseases and social conditions 
seemed to be important. Boys had 
three to five times more often lithiasis

than girls. Stones in the urinary 
bladder were much more common 
than in the kidneys. Another fact is 
that this frequency of urolithiasis has 
disappeared in these areas, but dif­
ferent papers published in the last 
decades reported about a high fre­
quency of urinary lithiasis in China, 
Philippines, Siam, India, Turkey and 
Syria [3, 6, 14, 18, 20, 21]. The authors 
found similar aetiologies as did Bókay. 
Black children seem to be more or 
less protected because there are few 
observations on urinary lithiasis in 
Africa. In European and other west­
ern countries, urinary lithiasis in 
children is now rare but shows other 
problems. One of these are the gene­
tic disorders, the inborn errors of 
metabolism, which are characterized 
by the incapacity of the human organ­
ism to eiminate metabolites in nor­
mal quantities as a consequence of an 
enzyme defect, and by the necessity 
to deposit such metabolites in differ­
ent organs e. g. in the kidney and/or 
extrarenally. This is also true for the 
disorders of oxalic acid metabolism.
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R e p o r t  o f  a  C a s e

G. S t., a  boy of healthy  p a re n ts  was born 
in 1971. The fa ther of the  m o th er had an 
operation  fo r nephrolithiasis, b u t is in 
good h ea lth  now. No analysis of his con­
crem ents w as made.

A t th e  age of 8 m onths th e  p a tien t had 
been hosp italized  in an o th er hosp ital be­
cause of a febrile disease. H e h ad  h ad  pyuria 
w ith  E . coli, creatinine 0.94—1.8 m g/dl and 
isosthenuria  of 1006. In trav en o u s pyelog­
rap h y  w as norm al b u t th e  isotope-nephro­
gram  and  scintigram  of th e  k idneys showed 
signs w hich were in te rp re ted  as a congenital 
cystic k idney . A t the  age of 18 m onths he 
w eighed 10.7 kg. An infusion-nephrotom o­
gram  a t  th e  age of 22 m o n th s showed m any 
very  sm all opaque shadows in  th e  central 
region of b o th  kidneys. Serum  calcium  and 
phosphate  were norm al, no  acidosis was 
presen t. The nephro-calcinosis was ex­
plained as a  secondary one a f te r  polycystic 
degeneration  and chronic pyelonephritis. 
One y ea r  la te r  the s itu a tio n  w as the  same 
w ith  th e  nephocalcinosis being m uch more 
d is tin c t.

A t th e  age of 4 1/2 years, th e  p a tien t had 
an  exam ina tion  a t  th e  D epartm en t of 
P aed ia tric s  in  Munich. Tonsillectom y and 
adeno tom y were perform ed. A  creatinine 
clearance of 61.4 m l/m in an d  oxaluria  were 
found. A  biopsy of the  k idney  was tried 
w ith o u t success because of th e  high resist­
ance of th e  renal tissue. One y ea r  la te r u ri­
n a ry  oxalic acid excretion  w as twice the 
norm al level. The child h ad  no hyperam ino­
aciduria  o r tu b u la r renal acidosis, urinary 
pH  w as 5.0-5.8, creatin ine clearance 33.8 
m l/m in. M icrohaem aturia an d  some phos­
p h a te  concrem ents were found. The ECG 
was no rm al; there were no oxala te  crystals 
in  th e  bone m arrow , b u t a  discrete shadow 
in th e  lens in  both eyes and  an  unusual pig­
m en t in  th e  re tina  were found. H yperoxalu­
r ia  w ith  renal insufficency and secondary 
pyelonephritis was diagnosed.

The prescribed tre a tm e n t consisted of 
ingestion of g reat quan titie s of w ater, an 
oxalic acid-poor diet an d  120 m g py ri­

doxin daily . A t 6 3/4 years of age, crea­
tinine clearance was 31.5 m l/m in; u re a  64; 
creatin ine 1.6 m g/dl; chlorides 99 mval/1; 
cholesterol 231 mg/dl; uric acid 8.6 m g/dl.

In  F eb ru a ry  1979, the 7 1/2 years old boy 
was ad m itte d  fo r the first tim e to  o u r D e­
p artm en t. H is  d a ta  then were: w eight 
21.8 kg; heigh t 122 cm; blood pressure 
110/70; u rea  44.4 mg/dl; creatin ine 1.24 
m g/dl; th e  u rine  was sterile bacteriologi- 
cally; p H  5; leukocyturia, m ic rohaem at­
uria. C learances (ml/min/1.73 m 3 body 
surface) w ere,creatinine 52.6; uric acid 2.6; 
phosphate  13.6 Concentration of oxalic acid 
inu rin e /2 4 h  w as 124mg ( =  250mg/1.73 m 3; 
norm al, 50 m g), respectively 272 m g; gly­
colic acid 50 m g ( =  100 mg/1.73 m 3 =  257 
m m ol/m ol creatinine). X-rays showed neph- 
rocalcinosis and  a bone age of 4 1/4 years. 
ECG: sinus tachycardia, P -pulm onale.
Eyes: n o rm al lens and cornea, m any  cloud­
ed p igm en ta tions on the fundus, norm al 
sight. B one m arrow  was norm al. T he iso­
tope-nephrogram  and the h ippu ran  sc in ti­
gram  show ed a renal parenchym al lesion. 
O ther o rgans w ithout signs of sto red  oxalic 
salts. D iagnosis: Oxalosis type I.

B efore th e  patien t had been discharged 
we ta lk e d  ab o u t the poor prognosis w ith  
th e  m o th e r who was divorced from  the 
fa th e r of th e  patien t. She begged us to  do 
every th ing  fo r her only child. W e spoke 
abou t th e  necessity of haem odialysis and 
the sm all hope for a kidney tra n sp la n ta ­
tion.

D uring  th e  summer, controls w ere p e r­
form ed irregu larly  in another hosp ital. 
Then we found  concrements in th e  u re te r 
on th e  r ig h t side, and after an o th e r  th ree  
m onths th e  boy developed rena l decom ­
pensation  w ith  urea 450 m g/dl; creatin ine 
19 m g/dl; potassium  8 mval/1; hypertension  
betw een 110/80 and 180/125. H e also 
had  a  severe anaem ia: H b 7.6 g/dl; H k  24 
vol% , an d  renal acidosis. T hen  haem o­
dialysis w as perform ed three tim es weekly 
and an tihypertensive  (diazoxide), d ig ita lisa­
tion  an d  sym ptom atic therapy  w ere in sti­
tu te d . As th e  boy had convulsions fo r a  few 
m inu tes a f te r  dialysis and the  hypertensive
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crisises became more and m ore critical, 
w ith  respect to  the planned k idney  tra n s ­
p lan ta tio n  nephrectom y was perform ed 
on bo th  sides a t  th e  age of 8 1/2 years. 
A few days la te r blood pressure decreased 
slowly and rem ained a t  norm al values. 
In  view of th e  good experience w ith 
cadaver-kidney transp lan ta tion  of E . Leu- 
m ann a t  the  U niversity H ospital for Chil­
dren  in Zürich (Switzerland), we asked 
him  for such a  transp lan ta tion , b u t the 
probable w aiting tim e was m ore th a n  a 
year, so the haem odialysis was continued 
tw o or th ree tim es weekly. Now' we ob­
served a  tendency to  hypocalcaem ia which 
could be controlled by 0.5 mg 1 25 DiOH- 
cholecalciferol and 300 mg pyridoxin  daily 
and only very little  fluid orally. Im m uno­
logic d a ta : H LA-phenotype A l, В 8, В 17, 
BW 4, BW 6, 7b. A ntinuclear-factor, nega­
tive; HbsAg, positive.

Two weeks before the 9th b irth d a y  of the 
pa tien t, Professor J .  Brodehl from  the 
Children’s U niversity  Clinic, H annover 
(GFR) found a donor kidney. I ts  tran sp lan ­
ta tio n  w ent w ithout com plications, b u t 
th e  transp lan ted  kidney failed to  work. 
H aem odialysis was perform ed daily. On 
the  fifth  day afte r the  operation a biopsy

showed recent oxalosis in  th e  k idney. One 
week afte r transp lan ta tion  th e  grafted 
k idney was removed. On th e  n ex t day 
the  p a tien t was in shock, th e  ECG- 
showed an infarction on th e  an terior 
side of th e  heart. The condition  im proved 
on m orpine and d ig italisation . The serum 
am ylase level was high (4.543 SCE/L). 
Three days later a cerebral in su lt occurred 
w ith  unconsciousness, clonic cram ps and 
paresis of the  right arm . C om puter tom og­
rap h y  showed no sign of cerebral haem ­
orrhage. Haemodialyses w ere done daily. 
A fter some clinical im provem ent, serum 
levels before haem odialysis were, po tas­
sium  3.7; sodium 146; chloride 104 mmol/1; 
u rea  24.4; phosphate 3.15; calcium  2.12 
and creatinine. 6.7 mg/dl. T he haem odial­
yses and other trea tm en ts w ere continued. 
U rea rose to  219 mg/dl, c reatin ine  to  10.84 
m g/dl. M any difficulties w ere encountered 
in  finding possibilities to  c rea te  a  shunt; 
finally  we im planted a G ore-tex  loop.

D uring the next two years he continued 
on haemodialysis. Once a  hypocalcaem ic 
te ta n y  occurred. In  D ecem ber 1980, 
a fte r  a haemodialysis, a  new  hem iparesis 
appeared on the left side. In  M arch 1981, an 
abnorm al colic crisis w ith hypercalcaem ia

Fig. 1. Oxalate crystals in the kidney
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F ig . 2. O xalate crystals in  choroid  plexus

of 3.6 /unol/ ] and m uscle pains appeared in 
the  le ft shoulder and arm . The hypercal- 
caem ia w as caused by  overdoses of oral cal­
cium  an d  R ocaltrol ® . A fter th e y  had  been 
discontinued, the serum  calcium  level be­
cam e norm al in  10 days. In  Ju n e  1982, 
a fte r  a  haem odialysis th e  hoy had  a th ird  
cerebral episode w ith  convulsions, devia­

tion  of th e  eyes to  left, cerebral in farc­
tion, sub d u ra l effusion on the  rig h t side, 
severe pains in  all joints, and paresis of th e  
left arm . X -ra y  showed progressive osteo­
sclerosis an d  epiphysiolysis in the  shoulders 
and hips. T he pains became m ore and m ore 
severe an d  analgetics were necessary. A t 
th is tim e blood pressure was 85/60, H b  3.7

F ig . 3. Pulm onary calcinosis

A c t a  P a e d ia tr ic a  S u n g a r i c a  2 5 , 1 9 8 4
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F ig . 4. Oxalate crystals in  th e  m yocardium

g/dl, reticulocytes 39% , throm bocytope­
n ia and haem orrhages, BSG 166/170, urea 
282 mg/dl, creatinine 6.4 m g/dl. The p a­
tie n t th en  died a t  11 years of age.

The postm ortem  findings were secondary 
haemosiderosis in liver, spleen and lym ph- 
nodes, h ea rt d ila ta tion , pseudohypertrophy 
of h ea rt muscles, pulm onary  oedema, hae­

m orrhagic pachym eningitis, encephalom a- 
lacia in th e  righ t hemisphere, poor ery thro- 
poiesis in  bone marrow, ex tram edu llary  
haem atopoiesis. Many oxalate c ry sta ls  were 
found in  th e  heart, lungs, choroid plexus, 
in tracerebra l arte ries,bones, th y ro id  glands, 
testicles, p rostate , urinary  b ladder and 
adrenals.

Fig. 5. Areas of softening in the brain
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F ig . G. Subdural h aem atom a

D is c u s s io n

There are six different kinds of 
hyperoxaluric conditions [23].

I. Inherited:'
A) Primary hyperoxaluria type I 

— glycolic aciduria

В) Primary hyperoxaluria type 
II — glyceric aciduria 

II. Acquired:
A) Increased ingestion of oxa­

late
B) Increased intake of an oxa­

late precursor, such as

F ig. 7. Oxalate crystals in bone
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F ig . 8. O xalate crysta ls in the brain

1. methoxyflurane
2. ethyleneglycol
3. ascorbic acid
4. xylitol

C) Pyridoxin deficiency
D) Hyperabsorption of oxalate, 

enteric hyperoxaluria.

The two inherited disorders of hy­
peroxaluria are rare, especially few 
observations were published of type 
II [10, 22, 25]. The excretion of exces­
sive amounts of L-glyceric acid in 
type II suggests an abnormality in 
hydroxypyruvate metabolism where

F ig. 9. Oxalate crystals in the lung
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F ig . 10. O xalate crystals in th e  testic le

the secondary reduction is catalysed 
by lactic dehydrogenase [23]. Type I 
with glycolic aciduria is a rare disease 
but somewhat more common than 
type II. It is characterized by the 
urinary excretion of large amounts of 
glyoxylic and glycolic acids.

The major precursor of oxalate is

glyoxylate, which is formed primarily 
from glycine and glycolic acid, and 
alpha-keto - gamma, - hydroxyglutamic 
acid (Table I).

The conversion of glyoxylate is 
catalysed by the three enzymes glycol­
ic acid oxidase, xanthine oxidase and 
lactic dehydrogenase. In both types of

Fig. 11. Oxalate crystals in the bladder wall
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F ig . 12. O xalate concrements in  sm all renal calyces

primary hyperoxaluria an excessive 
synthesis of oxalate results from a 
metabolic block. In type I the cause 
of the block seems to be a deficiency 
of the soluble enzyme alpha-ketoglu- 
tarate: glyoxylate carboligase. In
type II there seems to be a deficiency

of D-glyceric-dehydrogenase. A de­
fect in hydroxypyruvate metabolism 
results in its excessive reduction to 
D-glyceric acid, catalysed by lactic 
dehydrogenase [23].

Our patient had a type I primary 
hyperoxaluria or oxalosis. This in-

2

F ig . 13. Massive oxalate storage in bone m arrow . F rac tu re  of neck of fem ur.
Oxalate stones in  u re te r
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F ie .  14. Oxalate storage in  bones, cystoid spaces in  d istal m etaphysis of rad ius
and ulna

herited disease begins with renal 
symptoms, pyuria and hyperoxaluria 
with calcium oxalate urolithiasis and 
nephrocalcinosis in early childhood. 
The next signs are current infections 
of the urinary tract, renal insufficien­
cy and hypertension. The metabolic 
defect leads to an overproduction of 
oxalate, the renal insufficiency to a 
progressive decrease of oxalate excre­

tion and an increase in extrarenal cal - 
cium oxalate deposits, especially in 
the bones, heart, vessels and the male 
urogenital system. Crystals in the 
walls of veins, arteries and arterioles 
have been noted particularly in hyper - 
oxaluric patients undergoing long­
term haemodialysis for chronic renal 
failure [2].

The clinical diagnosis is based on

Table I

O xalate m etabolism  in hum ans (23)

-«—-  H ydroxypyruvate |

Î
P rim a ry  
h y p ero x a lu ria  
ty p e  I I

Glycine I <  -----
Pyridoxin
deficiency

P rim a ry  —  
hy p ero x a lu ria  
ty p e  I  
(Increased  
conversion  of 
g ly o x y la te  
to  o x ala te )

___Oxalic acid poisoning
---- H yperabsorption of oxala te

^__ Enteric
"* H yperoxaluria

Oxalic acid
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the excessive urinary oxalate excre­
tion before renal failure would have 
developed. With the renal failure the 
urinary excretion of oxalate, glycolic 
and glyoxylic acid decrease. The next 
symptoms are nephrolithiasis and 
nephrocalcinosis and the presence of 
oxalate crystals in extrarenal organs, 
e. g. in bone marrow and the bones.

No efficient treatment exists. The 
aim should be to normalize the meta­
bolism of oxalic acid early in life. The 
high doses of pyridoxin were given for 
such a purpose; it diminished the 
urinary oxalate excretion, but the 
conversion of glyoxylic acid to glycine 
by pyridoxin was never sufficient [7, 
8]. Trapping of glycine with benzoate 
was also attempted; it may reduce 
oxalate excretion, but too modestly
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