
 

III./11.5. Kidney disorders and hemodialysis

Neurological complications
of uremia

Uremia may cause
impairment of both the
central and the peripheral
nervous system

Neurological impairment caused by uremia is important because of
its frequency and severity. Abnormally increased toxic metabolites
in the blood, fluid-electrolyte disturbance, and renal hypertension are
the main etiological factors in development of neurological
symptoms. The treatment of renal failure itself may also cause
neurological symptoms.

Disorders of the central nervous system

Uremic encephalopathy

Acute renal failure

Chronic renal failure

Dysequilibrium syndrome

Dialysis encephalopathy

Uremic myelopathy

Disorders of the peripheral nervous system

Uremic polyneuropathy

Uremic myopathy (dialysis myopathy)

III./11.5.1 CNS complications

III./11.5.1.1 Uremic encephalopathy

Definition of metabolic
encephalopathy

Symptoms of uremic
encephalopathy: variable
and fluctuating neurological
and psychiatric symptoms.

The accumulation of toxic metabolites directly impairs the neurons
or the myelin, leading to neurological and psychiatric symptoms,
which is called metabolic encephalopathy.

Uremic encephalopathy develops if glomerular filtration drops below
10% of the normal value, and serum creatinine levels rise above 700
µM/L. Neuro-psychiatric symptoms in uremic encephalopathy are
caused by the accumulation of neurotoxins and severe electrolyte
disturbances in the CSF and in the serum.

In acute renal failure, the typical symptom is irritability worsening to
agitation. The patient is restless and inattentive at the beginning. In
case of sudden onset of anuria, decreased level of consciousness
develops leading to coma within a short period of time.

Involuntary movements are characteristic: fasciculations,
myoclonus, tremor and chorea. Epileptic seizures may occur.
Sometimes ‘hemi’ symptoms also develop: paresis, increased tendon
reflexes, pyramidal signs.

Diagnosis of uremic
encephalopathy: laboratory

Similar neurological symptoms (involuntary movements and
epileptic seizures) may occur in the encephalopathy associated with
chronic renal failure, although psychiatric signs are more typical:
apathy, exhaustion, in severe cases confusion, hallucinations, and
sleep disturbances. Coma may develop as chronic renal failure
worsens. Symptoms are fluctuating in most cases.



finding is characteristic for
uremia, there are no other
specific findings.

Treatment of uremic
encephalopathy: treatment
of uremia; occasionally low
dose of sedatives and
anticonvulsants may be
needed.

Uremia is often associated
with hypertension.

Laboratory investigations: the results of serum blood tests are
typical for uremia. CSF findings are generally normal.

EEG: non-specific signs of encephalopathy: diffuse slow activity,
sometimes sharp waves.

Neuroimaging: no specific finding on CT or MRI. No signs
suggesting cerebral edema. The dilation of cerebral ventricles and
wide cerebral sulci may be seen in chronic uremia, because of the
hyperosmolarity.

Neuropathology: Mild astrogliosis.

Treatment: anticonvulsants and sedatives may be given with strict
monitoring (even low doses may become toxic due to the renal
failure). Furthermore, albumin levels are low in chronic renal failure,
which results in a higher level of unbound anticonvulsants.

Uremia is often associated with hypertension.

It may be difficult to differentiate the symptoms of uremic
encephalopathy and cerebral impairment caused by hypertension
(hypertensive encephalopathy, ischemic and hemorrhagic cerebral
lesions). Neuroimaging tests (CT or MRI) should be performed.

III.11.5.1.2 Disequilibrium syndrome

Acute symptoms
developing during dialysis

A syndrome occurring during hemodialysis or peritoneal dialysis, or
within 24 hours after these procedures. It is thought to occur because
the decrease of the level of urea (and other metabolic products) is
faster in the serum than in the neurons, creating an osmotic gradient
in the neurons. This results in water influx into the neurons, causing
cerebral cytotoxic edema.

Clinical symptoms: acute metabolic encephalopathy with headache
is the most common presentation (60%). Nausea, vomiting, muscle
cramps, epileptic seizures, agitation, in some cases progressive
disorder of consciousness.

Therapy: the avoidance of long-lasting and ‘aggressive’ dialysis.
Treatment of cerebral edema, administration of analgesics,
anticonvulsants.

III.11.5.1.3 Dialysis encephalopathy

Earlier, an aluminum containing solution was used during dialysis,
which may cause encephalopathy. This is however no longer used.

III.11.5.1.4 Uremic myelopathy

Toxic metabolites and electrolyte disturbance in uremia may rarely
cause uremic myelopathy.

Symptoms: typical symptoms of transverse lesion of the spinal cord,
or spastic paraparesis.

Therapy: treatment of uremia and supportive therapy.



III./11.5.2 Complications of peripheral nervous
system

III.11.5.2.1 Uremic polyneuropathy

Definition of
polyneuropathy, the most
common metabolic causes

Neuropathy is caused the
accumulation of toxic
metabolites.

Symptoms of subacute
sensorimotor
polyneuropathy.

Typical
electrophysiological
findings

Kidney transplantation is
the most effective therapy
to decrease symptoms of
polyneuropathy.

Polyneuropathy is the generalized dysfunction of peripheral nerves.
Symptoms include varying degree of sensory disturbance, pain,
muscle weakness and atrophy, diminished deep tendon reflexes, and
vasomotor symptoms, alone or in any combination.
Electromyography and nerve conduction velocity studies help
localize the lesion and determine whether the pathophysiology is
primarily axonal, demyelinating or both.

Polyneuropathy is associated mainly with two metabolic disorders:
diabetes mellitus and uremia. Polyneuropathy occurs in 1/3 of
uremic patients and 70% of patients undergoing dialysis.

Pathogenesis: Neuropathy is caused the accumulation of toxic
metabolites. The concentration of accumulated metabolic toxins
correlates well neurotoxicity. The concentration of these molecules is
decreased by dialysis, thus clinical symptoms and
electrophysiological signs of polyneuropathy may also improve in
patients undergoing dialysis. The symptoms of neuropathy improve
6-12 months after kidney transplantation. The severity of uremia
correlates with the severity of polyneuropathy.

Clinical symptoms: Uremic polyneuropathy is a subacute
sensorimotor polyneuropathy. Initial symptoms usually include
symmetrical painful paresthesia and burning dysesthesia in distal
parts of the limbs (mainly in legs). Motor symptoms may also
develop (atrophy, paresis). Mononeuropathy (e.g. carpal tunnel
syndrome) may also occur.

Electrodiagnostic tests:

ENG/EMG: axonal sensorimotor neuropathy

Neuropathology: sural nerve biopsy shows nonspecific degeneration
of axons, or rarely segmental demyelination, and signs of angiopathy
in vasa nervorum.

Therapy: The treatment of uremia. Mild improvement is expected
after peritoneal dialysis or hemodialysis is started, but kidney
transplantation is the most effective treatment. Anticonvulsants,
antidepressants can be administered as a symptomatic treatment.

III.11.5.2.2. Uremic myopathy (dialysis-myopathy)

Proximal weakness in the lower limbs of uremic patients undergoing
dialysis. EMG shows signs of myogenic lesion. Neuropathology
shows iron accumulation in muscle fibers. Therapy: the treatment of
uremia, supportive therapy and physiotherapy.
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