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Early kidney transplantation
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may prevent aluminium-related bone disease
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In uraemia patients aluminium (Al) accumulation in bone
leads to low turn-over bone disease [4]. Al-related bone
disease causes bone pain, non-traumatic fractures and
hypercalcaemia, and does not respond to treatment with
vitamin D compounds [9]. Al-contaminated dialysate and
ingestion of Al-containing phosphate binding agents are
the main risk factors for bone Al accumulation [6, 12].

Studies of selected patients have indicated that Al-re-
lated bone disease ameliorates after successful kidney
transplantation [5, 10], but systematic studies of bone Al
have not been reported. In a prospective study we investi-
gated the effect of successful kidney transplantation on
bone Al and clinical bone disease.
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Subjects and methods

Consent to bone biopsy at transplantation was obtained from 84 kid-
ney graft recipients with intact parathyroid glands. Of these patients,
19 (23%) had never been dialysed, and 65 (77 %) had been treated
by dialysis for 1-44 (median 9) months. After transplantation all
were immunosuppressed with a low-dose corticosteroid and high-
dose cyclosporin A regimen [7]. Eight recipients died and another 11
returned to dialysis. Of the remaining 65 recipients with a function-
ing graft, 55 (83 %) consented to a second bone biopsy 1 year after
transplantation.

Serum creatinine was measured by a standard technique. The
transiliac bone biopsies were performed, processed and evaluated as
previously described [1]. Aurin—tricarboxylic acid was used to detect
stainable Alin bone [8], and Prussian blue to ensure that iron was not
responsible for the purple lines.

Results

Seven predialysis (37 %) and 50 dialysis (77 % ) recipients
had stainable Al at Tx. In predialysis patients, Al-stained
bone surface (AlS) correlated with daily intake of phos-
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phate binders (r = 0.57, P <0.05). AlS was correlated with
dialysis duration (r=0.50, P<0.01) in dialysis patients,
and multiple linear regression analysis using a model
which comprised daily intake of phosphate binders, dia-
lysis duration, tap-water Al concentration, and serum Al
levels confirmed that only dialysis duration could explain
the variability in AIS among dialysis patients (P <0.01).

Four patients had symptomatic bone disease with frac-
tures and/or skeletal pain at transplantation. They all had
AIS exceeding 45 %. All four had been treated with dia-
lysis for more than 24 months, came from areas with high
Al content in tap-water, and used phosphate binders. Five
asymptomatic patients also had AlS exceeding 45 %. All
came from areas with high Al content in the water and
used phosphate binders, but only one had been on dialysis
for more than 12 months.

At follow-up 1 year after transplantation, serum crea-
tinine ranged from 62 to 415 (median 168) umol/l. AIS had
decreased from 13% range 6-23% to 2% (0-3%)
(P <0.01), and correlated with AlIS at follow-up (r=0.58,
P <0.0001). Al had become undetectable in 16 recipients
with stainable bone Al at transplantation. No relationship
was found between serum creatinine and AlS at 1-year
follow-up.

One recipient with symptomatic bone disease and one
asymptomatic recipient with AIS >45% at transplanta-
tion had died of infection. Another one with bone pain at
transplantation refused a second bone biopsy, but was
then without bone pain. In the remaining two with symp-
tomatic bone pain and in the another four with AIS
>45% at transplantation, AlS had decreased (50to 10 %,
51t015%,71t00%,52t06%,75t011%,and 60to 53 %,
respectively).

Comments

Symptomatic Al-related bone disease is a feared compli-
cation of long-term dialysis [11], and increased mortality
has been described in severely Al-intoxicated recipients
even after transplantation [3]. The present study confirms
that successful kidney transplantation cures Al-related



bone disease [5]. Since Al deposition is related to duration
of dialysis [2], the present study underscores the import-
ance of early transplantation.
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