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Abstract

Background and Objective: Chronic renal failure (CRF) may have many effects on nervous system and
manifest as headache, seizure, dialysis disequilibrium syndrome, cerebral hemorrhage, hypertensive encephalo-
pathy, uremic neuropathy, and some neurologic complications of transplantation. In this present study we inves-
tigate neurologic disorders in children with CRF.

Methods: In this descriptive, cross sectional study, we evaluated 60 cases. Thirty normal cases compared
with thirty patients with CRF admitted in nephrology ward in Aliasghar Children Hospital between April and
December 2014.Two groups were matched for age and gender. Data were recorded on age, sex, causes of CRF,
renal transplantation and neurologic manifestations.

Results: Thirty patients had CRF and mean age was 10.86+5.25 years. Seventeen cases (56.7%) were male.
Fourteen (46.7%) of cases had been transplanted. Twelve (40%) of patients had neurologic findings including
seizures 7(23.4%), tension type headache 3 (10%), and developmental delay 2(6.6%). Causes of CRF were in-
cluded congenital anomalies (46.6%), glomerulopathies (26.6%), tubulopathies (10%) and idiopathic cases
(16.8%). Neurologic complications was significantly seen more in male patients (P=0.01).There was not signifi-
cant relationship between age, causes of CRF, history of seizure in relatives, renal transplantation and neuro-
logic findings. Two (7%) cases died of which both had seizures. In control group, neurologic findings was de-
tected in two cases and there was significant differences between occurrence of seizure and neurologic findings
in two groups (P=0.01, P=0.005).

Conclusion: Some neurologic manifestations such as seizure, headache and developmental delay in patients
with CRF are seen especially in childhood period. It is recommended to evaluate neurologic disorders and treat-
ed properly in these cases.
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Introduction

Incidence of chronic renal disease in children
may be as high as 32.4 per million in developed
countries. Sixty four percent of these children are
9-15 years of age (1). Neurologic complications
that may be observed in chronic renal failure
(CRF) are water intoxication, hyponatremia, hypo
and hyperkalemia, uremic and hypertensive en-
cephalopathy, posterior reversible encephalopathy
syndrome (PRES), dialysis disequilibrium syn-
drome, uremic neuropathy and transplantation
complications. Hyponatremia can result in brain
edema and increased neuron excitability (2). Hy-
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perkalemia provokes weakness in smooth and
striated muscles and slows velocity of conduction
in peripheral nerves and hypokalemia may lead to
periodic paralysis as a manifestation in renal tub-
ular acidosis (3). Uremia is a serious complication
in CRF and -with increasing of parathyroid hor-
mone and disturbances in calcium homeostasis -
has negative effect on cerebral excitability and
neurotransmission. In earlier phases of uremic
encephalopathy patients have inattention, irrita-
bility, speech disorders and lethargy. In more se-
vere cases, tremor, cranial nerve palsy -especially
abdusence nerve-loss of vision or hearing, muscle
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twitching, seizures and EEG abnormalities may
be detected. Most of these complications are re-
moved by dialysis. Although, in early phase of
dialysis headache, seizure, muscle cramps and
loss of consciousness may be occurred as dialysis
disequilibrium syndrome (3,4). Hypertensive en-
cephalopathy is a very important complaint in pa-
tients with CRF and some of its causes, are in-
cluding renovascular thrombosis (because of cya-
notic heart diseases), disseminated intravascular
coagulopathy, Wilms tumor, neuroblastoma, he-
molytic—uremic syndrome (HUS), nephritis, pol-
ycystic kidney disease, inflammatory and infec-
tious diseases, renal structural anomalies. More
common inflammatory diseases are glomerulone-
phritis and collagen vascular diseases (5). Neuro-
logic manifestations are related to severity and
rapidity of rising blood pressure. Severe head-
aches, visual disturbances, papilledema, irritabil-
ity, loss of consciousness and seizures are com-
mon presentations (6). PRES is a leukoencepha-
lopathy due to abnormal cerebral autoregulation
especially in hypertensive cases with severe
headache, confusion and loss of vision (7). How-
ever, any neurologic complication that may occur
in patients with chronic kidney diseases should
recognize and manage appropriately as soon as
possible to reduce morbidity and mortality in
these cases. This study was designed to determine
neurologic manifestations in children and adoles-
cents with CRF.

Methods

This is a case control study on 30 children and
adolescents who were admitted with CRF in Ali-
asghar Children’s Hospital, in Tehran, Iran, from
April to December of 2014. They were compared
with 30 healthy children and adolescents as con-
trol group who were visited as outpatients in gen-
eral pediatric clinic or emergency room for upper
respiratory or lower urinary tract infections. The
project was approved by Committee of Ethics of
Iran University of Medical Sciences. Collected
data included age, gender, renal diseases as caus-
es of CRF, neurologic findings such as headache,
seizure, family history of seizure in first relatives,
and history of kidney transplantation. All data ob-
tained from medical records and collected
through inventories. Statistical analysis was per-
formed using SPSS for windows (ver. 18). The
student t-test was employed for comparing varia-
bles in two groups and a Pearson correlation for
association between variables. P values of less
than 0.05 were considered significant.
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Results

Over a period of 6 months, thirty patients with
diagnosis of CRF admitted in our center.
Mean+SD age was 10.86+5.25 years. Seventeen
cases (56.7%) were male. Fourteen (46.7%) of
cases had renal transplantation. Twelve (40%) of
patients had neurologic issues including seizures
7 (23.4%), tension type headache 3 (10%), devel-
opmental delay 2 (6.7%) of cases. Seizures were
due to epileptic syndromes, hypertension with
posterior reversible encephalopathy syndrome,
febrile convulsion, hyponatremia and increased
intracranial pressure (ICP), in 3(9.8%), 1(3.4%),
1(3.4%), 1(3.4%) and 1(3.4%) of cases, respec-
tively. A 12 years old boy, known case CRF due
to focal sclerosis glomerulonephritis was admit-
ted due to severe headache and hypertension.
PRES was suggested because of brain MRI ab-
normal signals in bilateral subcortical regions of
occipital lobes. Hypertension was controlled and
headache removed by medications. Brain imaging
was performed frequently and abnormalities re-
moved after 3 months. Causes of CRF were in-
cluded congenital and structural anomalies
(46.6%), glomerulopathies (26.6%), tubulopathies
(10%) and idiopathic cases (16.8%). Details are
shown in Table 1. Neurologic complications was
significantly seen more in male patients
(P=0.016). There was not significant relationship
between age, causes of CRF, history of seizure in
relatives, renal transplantation and neurologic
findings. Two (7%) cases died which both had
seizures. In control cases meantSD age was
8.87+ 5.57years and 20 (66.7%) were male. There
was not significant difference between age and
gender in two groups (P=0.1 and P=0.4, respec-
tively). Neurologic findings detected in two cases

Table 1. Causes of CRF

Variable Number(%)
Congenital and structural anomalies
Reflux nephropathy 3(10)
Neurogenic bladder 3(10)
Renal hypoplasia 2(6.6)
Multycystic Kidney 2(6.6)
Single Kidney 2(6.6)
Polycystic Kidney 1(3.4)
Hydronephrosis 1(3.4)
Glomerulopathies
FSGS 3(10)
Nephrotic syndrome 2(6.6)
PSGN 1(3.4)
HUS 2(6.6)
Tubulopathies
Cystinosis 1(3.4)
Bardet Bied| syndrome 2(6.6)
Idiopathic 5(16.8)
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including febrile convulsion in 1(3.4%) and de-
velopmental delay in 1(3.4%) cases in control
group. There was significant differences between
occurrence of seizure and neurologic findings in
two groups (P=0.01, P=0.005).

Discussion

Spectrum of CRF is from mildly asymptomatic
renal dysfunction to severe end stage kidney dis-
ease with retention of salt, water and urea prod-
ucts in the body (9). Chronic renal diseases with
metabolic, inflammatory, vascular, structural and
toxin mediated disturbances can effect on func-
tion of nervous systems (1). Some of neurologic
complications of CRF are including seizures, en-
cephalopathies, neuropathies and cognitive prob-
lems (10,11). Some studies have detected that
30% of patients with uremic encephalopathy may
have seizure (12). Although mechanism of sei-
zure in CRF is unknown, it may be due to produc-
tion of proconvulsive metabolites such as creati-
nine, creatine and guanidinosuccinic acid. How-
ever, seizure may occur in setting of electrolytes
imbalance, hypertension, dialysis, kidney trans-
plantation, cytotoxic drugs etc (13,14).

In our study 7 patients had seizure due to epi-
leptic syndromes, febrile seizure, hyponatremia
and increased ICP. In Scorza et al study (13) 5
cases (from 189 patients with CRF) had seizure
related to dialysis and reminded that seizures in
CRF are occasional events and should be manage
among treatment of systemic disease.

PRES is a neurologic complication that occurs
during acute hypertension particularly in patients
who use acyclovir, cyclosporine, and high dose of
methyl prednisolone (7).We found one case of
PRES based on clinical and brain imaging find-
ings. In Chen et al study (7) 14 patients with di-
agnosis of PRES were evaluated. Mean age was
11.6 years. Factors that precipitated to PRES
were hypertension (100%), immunosuppressive
agents (71%), antineoplastic drugs (21%), and
hemodialysis (14%). Neurologic manifestations
included seizures, mental change, headache and
visual disturbance. In Gamie et al study (8), a 10
year old girl with recurrent vomiting was diag-
nosed as cyclic vomiting and hypertension. She
had history of 15 times hospitalization over 3 year
period. In recent admission brain imaging showed
abnormal signals as PRES and these changes
were removed after 3 months.

Water intoxication and hyponatremia associat-
ed eurologic manifestations usually occur during
acute or chronic renal failure. It is more prevalent
to become symptomatic in serum sodium levels
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lower than 120 meq/L and its symptoms includes
headache, vomiting, weakness, confusion and sei-
zure especially during brain edema (15). In our
study one case with hemolytic uremic syndrome,
had hyponatremia and seizure and died due to
brain edema and DIC. Another patient died with
hypertension, seizure and brain edema.

In children with CRF balance of sodium, po-
tassium and acid-base and vitamin D metabolism
are disturbed, appetite decreases and anemia de-
velops. All these events have role in developmen-
tal delay. Polinsky et al (16) evaluated 85 patients
after age of 12 months with diagnosis of CRF at
birth or during neonatal period. There was devel-
opmental delay in 63.2% of patients. Causes of
developmental delay were under nutrition, psy-
chosocial problems and hyperparathyroidism. In
present study, developmental delay was detected
in two cases with diagnosis of Bardet Biedl syn-
drome and renal hypoplasia. Lower rate of this
finding in present study may be due to our differ-
ent background diseases, small sample size and
age of onset of CRF.

Conclusion

In patients who have chronic renal failure some
neurologic manifestations such as seizure, head-
ache and developmental delay may be detected. It
is recommended to evaluate neurologic disorders
and treated properly in these cases for decrease of
morbidity and mortality.
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