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Role of Aluminum Toxicity
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In the article "Progressive dialysis encephalopathy” (Ann
Neurol 4:199-204, 1978), Drs Lederman and Henry con-
sidered the role of aluminum in the origin of dialysis en-
cephalopathy as speculative. We were astonished that alu-
minum blood levels were not reported for their 9 patients.

Like other authors |1, 3], we believe that aluminum tox-
icity probably plays a role in the production of dialysis
encephalopathy, at least in some cases. The following ar-
guments tavor our belief. First, neuropathological studies
have not shown major lesions even under electron micros-
copy |2], which suggests a metabolic mechanism. Second,
demographically, dialysis encephalopathy has a higher inci-
dence in regions where the aluminum dialysate content is
increased |1]. Third, early interruption of aluminum intake
has been reported to reverse the encephalopathy [5S].

Recently we have observed 6 patients in whom the clini-
cal and electroencephalographic findings were identical to
those reported elsewhere in dialysis encephalopathy and w0
the 9 cases reported by Drs Lederman and Henry. In our 6
patients, psychic troubles and repeated somnolence were
present in all, dysarthria in 5, myoclonic jerks in 4, and
epileptic seizures in 1. In all 6 patients the EEG was
disturbed and showed bilateral symmetrical, periodic,
monomorphic, slow activity; in 3 patients, biphasic and
triphasic spike configurations were noted. The average
serum aluminum level was 407 ug per liter in the acute
phase, 161 ug per liter in the remission phase with an aver-
age delay of six weeks, and 123 ug per liter three months
later with maintained remission. (The normal serum alumi-
num level is 40 pg per liter as determined by flameless-oven
atomic spectrophotometry.) Following interruption of the
oral and dialysate aluminum intake, remissions were per-
manently maintained. In 2 cases, transient oral read-
ministration of aluminum to treat hyperphosphatemia was
followed by recurrent encephalopathy, reversed only
when aluminum intake was stopped again.
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Prevention through Control
of Aluminum Levels in Water

Victor V. Rozas, MD, and Friedrich K. Port, MD

In the clinical review of progressive dialysis encephalop-
athy by Lederman and Henry (Ann Neurol 4:199-204,
1978), the evidence supporting aluminum as a toxic factor
rather than as a consequence was limited.

We analyzed data from a small dialysis unit on 8 patients
who developed typical progressive dialysis encephalopathy
with fatal outcome {6]. These 8 patients represented a 38
incidence during the 22-month period in which aluminum
was added to city water at concentrations of 200 to 1,000
g per liter. In contrast, the incidence of this syndrome was
zero for the five preceding years when no aluminum was
added to the water (p < 0.05 for difference in incidence).
During three years after a deionizer was installed that low-
ered the aluminum content to less than 1 ug per liter, no
case suggesting this encephalopathy was observed, giving
again a significantly lower incidence (p < 0.0002) [5].

The etiological importance of parenteral aluminum ad-
ministration for aluminum-containing dialysate is further
supported by several recent reports of dialysis encephalop-
athy developing during exposure to aluminum in dialysate
[1, 2, 4]. Furthermore, the distribution of this syndrome
has been uneven in dialysis units in the United States [3]
despite the widespread oral use of aluminum-containing
phosphate binders and despite partial intestinal absorption
of aluminum.

We believe that outbreaks of dialysis encephalopathy can
be prevented by maintaining dialysate aluminum levels
below 10 ug per liter, as recommended in standards pro-
posed by the Association for the Advancement of Medical
Instrumentation in 1977 [3a]. This can be achieved through
deionization of aluminum-containing water. Sporadic cases
of this syndrome developing in the absence of aluminum in
dialysate are apparently rare and might be related to an
unusually high intestinal absorption of aluminum.
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Endogenous Pain
Control Mechanisms

Egilius L. H. Spierings, MD

In their excellent paper on endogenous pairn control mech-
anisms,. Basbaum and Fields [1] have extended their con-
cept of a pain-suppression feedback loop to one of the most
common “essential” pain syndromes, the migraine head-
ache. Although the pain in migraine is generally regarded
as vascular in origin, the central nervous system may play
an important role in determining the intensity of the pain
perceived. Sicuteri’s observation [4] of the development of
spontaneous pains following treatment with p-chloro-
phenylalanine (pCPA), which has been reported for mi-
graineurs but not for normal individuals, may serve as an
indication of deranged pain processing in migraine suffer-
ers. In the light of Basbaum and Fields’ hypothesis, it may
signify that migraineurs in normal life, i.e., when not ex-
periencing an attack, are saddled with an activated pain-
suppression system. Studies of the 5-hydroxyindoleacetic
acid content of cerebrospinal fluid [3] do not, however,
support this conclusion. The remarkable fact remains that
migraineurs seem to do better during their migraine attacks
when their activated pain-suppression system is interfered
with: Sicuteri [4] described several patients who, despite
distressing pains, persisted in taking pCPA for the
prophylactic treatment of their attacks!

A very effective drug in migraine prophylaxis is
methysergide, a putative serotonin antagonist. Methy-
sergide has been shown to antagonize the analgesia pro-
duced by microinjection of opiates into the midbrain
periaqueductal gray matter. Like lysergic acid dieth-
ylamide, which has been shown to antagonize analgesia
produced by electrical stimulation of the PAG, methyser-
gide inhibits spontaneous firing of serotoninergic raphe
neurons when applied iontophoretically [2]. Thus, an alter-
native explanation for the counteraction of opiate analgesia
by methysergide can be found in the inhibition of raphe
neurons which mediate both opiate analgesia and
stimulation-produced analgesia. The difference in mode

From the Department of Pharmacology, Erasmus University,
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and possibly site of action between methysergide and
pCPA may account for the fact that, although both drugs
turn off the “erroneously” activated pain-suppression sys-
tem in migraineurs, spontaneous pains have not been re-
ported for methysergide. When the pain-suppression sys-
tem is put at rest, it may come into action at appropriate
times and cope with a process which may otherwise result
in a devastating headache.
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Epileptic Drivers

In Illinois
John S. Ramaker*

Dr Masland’s editorial in the December, 1978, issue (The
physician’s responsibility for epileptic drivers. Ann Neurol
4:485-486, 1978) incorrectly includes Illinois with nine
other states requiring physicians to report patients with
epilepsy to the department of motor vehicles.

Illinois law does not require a physician to report a pa-
tient with epilepsy—the moral obligation is left up to the
individual. It is only when the citizen has been honest in
filing with the state and receiving a recommendation by his
physician that the latter assumes a responsibility to notify
the state of any detrimental change in the patient’s condi-
tion.

The editorial is to the point, and our agency certainly
concurs with Dr Masland’s general conclusions.

*Executive Director, Chicago Metropolitan Chapter, Epilepsy
Foundation of America.

Author’s address: Epilepsy Foundation of America, Suite 1501, 22
W Monroe, Chicago, IL 60603.

In New Mexico
R. D. Snyder, MD

Contrary to the statement in Dr Masland’s excellent
editorial on epilepsy and driving, physicians in the state of
New Mexico are not required by law to report epileptic
drivers to the department of motor vehicles.
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