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Excessive sodium ingestion is an
unusual cause of hypernatremia in
childhood. Incorrectly mixed formu-
la, excessive administration of sodi-
um bicarbonate for cardiac arrest
and heparinized saline flushes have
led to excessive total body sodium
content.'-3 We describe an unusual
case of sodium intoxication.

Case report

A 3-year-old girl presented to the
emergency department of another
hospital with a 5-day history of
fever, vomiting, lethargy and gait
imbalance. She appeared acutely ill.
Initial serum electrolyte determina-
tions revealed very high levels of
sodium (210 mmol/l) and chloride
(185 mmol/l).
When the patient was transferred

to Loyola University Hospital she
demonstrated minimal response to
verbal and painful stimuli. Her
weight was 14.1 kg, temperature
39.60C, heart rate 128 beats/mm
and blood pressure 96/50 mm Hg.
She had a large contusion over the
right orbit and several minor facial
lacerations. Neurologic examination
revealed a slight resistance to neck
flexion, hyperactive deep-tendon re-
flexes and bilateral extensor plantar
responses. She appeared moderately
dehydrated and had doughy skin
turgor and dry mucous membranes.
Initial laboratory investigation gave
the following values in blood or
serum: glucose 257 mg/dl (14.3
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mmol/l), sodium 210 mmol/l, potas-
sium 2.9 mmol/l, chloride 175
mmol/l, carbon dioxide content 10
mmol/l, urea nitrogen 72 mg/dl
(urea 25.7 mmol/l), creatinine 1.2
mg/dl (106 .tmol/l), osmolality 456
mOsmol/kg and pH 7.33. Arterial
blood gas studies showed a partial
pressure of oxygen of 110 mm Hg, a
partial pressure of carbon dioxide of
19.3 mm Hg, a pH of 7.34 and a
standard bicarbonate deficit of 14
mmol/l. The results of liver function
studies and the coagulation profile
were nornial, as were skull roent-
genograms and a computed tomog-
raphy scan. The child's foster par-
ents later admitted o giving the
child 8 to 10 tablesp.ons of baking
soda a day for 10 days because she
was having mild abdominal pain.
The hypernatremia was slowly

corrected with fluid therapy. Initial-
ly we used 5% dextrose and 0.9%
saline, the rate of administration
being calculated to correct the dehy-
dration over a 48-hour period. After
18 hours the serum sodium level was
190 mmol/l and treatment was
changed to 5% dextrose and 0.45%
saline. Thirty-six hours after her
admission to hospital her serum so-
dium level was 175 mmol/l and her
serum osmolality 352 mOsmol/kg.
Her blood glucose level had reached
412 mg/dl (22.9 mmol/l), but insulin
therapy was not begun. Treatment
was changed to 5% dextrose in wa-
ter, the rate of administration being
calculated to meet maintenance re-
quirements. After 3 days in hospital
the patient had a serum sodium level
of 155 mmol/l and was normo-
glycemic. At this time she had a
brief generalized seizure, which re-
sponded to treatment with diaze-

pam. By the next day her serum
sodium level and serum osmolality
had returned to normal. Over the
next 3 weeks' her neurologic status
slowly improved. She was dis-
charged to a new foster home. Two
years after discharge she was experi-
encing mild language and cognitive
delays.

Discussion

Our patient's serum sodium level
was high because of excessive sodi-
um ingestion. The slightly acidic pH
of 7.33 was an unexpected finding.
We cannot explain the increased
serum chloride level, since the foster
parents denied having given the pa-
tient any substance other than bak-
ing soda. The absence of alkalemia
may be explained by metabolic aci-
dosis secondary to acute renal fail-
ure. After the patient was rehydrat-
ed the pH and renal function re-
turned to normal.

Specific dosage recommendations
for the use of baking soda as an
antacid are printed on the container,
the maximum recommended dose
for an adult being 8 half-teaspoons
over a 24-hour period. A formal
investigation of the child's foster
parents failed to reveal intentional
abuse; evidently they thought sodi-
um bicarbonate was a panacea for
abdominal pain.

Previous reviews have noted a
high incidence of acute neurologic
symptoms associated with hyperna-
tremia, including altered conscious-
ness, hypertonicity, seizures and
coma, which result from intracranial
vascular damage and cerebral
edema during rapid rehydration.45
Permanent neurologic sequelae are
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found in 16% to 37% of such pa-
tients.4'5 A common finding is gener-
alized cerebral dysfunction mani-
fested by impaired intellect, atten-
tion and behaviour. The mild lan-
guage and cognitive delays experi-
enced by our patient may have been
unrelated to the hypernatremia since
she had previously exhibited delayed
language development.
On the second day in hospital our

patient was noted to have hyper-
glycemia. No insulin was adminis-
tered for fear that a rapid reduction
in the serum glucose level would
enhance the risk of cerebral edema.
Hyperglycemia has been described
in about half the patients with hy-

pernatremic dehydration.6 Injection
of a hypertonic solution has been
shown to affect carbohydrate meta-
bolism in experiments with animals.7
Hyperosmolality may adversely af-
fect the cellular metabolism of glu-
cose by increasing the level of cir-
culating c.itecholamines or injuring
the central nervous system at the
hypothalamic level.
Our patient's hypernatremia was

slowly corrected with fluid therapy,
as a rapid reduction in the serum
sodium level carries the risk of cere-
bral edema and seizures. Another
form of management would have
been peritoneal dialysis,8 which has
previously been reported to correct

serum sodium levels rapidly in cases
of severe salt intoxication; however,
its use is not without complications.2
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Eikenella corrodens endocarditis:
case report and
review of the literature

STEPHAN J. LANDIS, MD, FRCP [c]
JOHN KORVER, ART

Eikenella corrodens, a bacterium
usually found in the oral cavity and
gastrointestinal tract, has been re-
ported to cause cutaneous, wound
and abdominal abscesses as well as
meningitis, osteomyelitis and en-
docarditis.' Although it is most often
associated with mixed bacterial in-
fections, it may also be the sole
infecting agent.
We report the first case, to our

knowledge, of E. corrodens endocar-
ditis involving a porcine heterograft
valve.

Case report

A 58-year-old man was admitted
to hospital with a 4-week history of
malaise, night sweats, palpitations
and low back pain. Five years earlier
he had undergone an aortic porcine
heterograft valve replacement for
calcific aortic valve stenosis. He de-
nied use of illicit drugs.

Four months before his admission
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to hospital the patient had had his
teeth cleaned by his denti.t. Al-
though he was not allergic to peni-
cillin he was asked to take eryth-
romycin, 250 mg four times daily,
1 day before, the day of and the day
after the cleaning procedure as pro-
phylaxis.

At the time of admission the
patient was obese and dehydrated
and looked ill. His blood pressure
was 90/60 mm Hg, pulse rate 90
beats/mm and irregular, and oral
temperature 38 0C. The appearance
of the oral cavity indicated poor oral
hygiene, but there was no tender-
ness. His sternotomy scar was well
healed. Examination of the heart
revealed no enlargement but a vari-
able first heart sound, a normal
second sound, a grade 2/6 systolic
ejection murmur in the aortic area,
a grade 2/6 systolic murmur in the
mitral area and a grade 1/6 diastolic
murmur along the left sternal bor-
der. The tip of the spleen was felt. A
conjunctival hemorrhage was noted
in the left eye. The rest of the
physical examination, including fun-
duscopy, revealed no other peripher-
al evidence of endocarditis or con-
current skin infection.

The hemoglobin level was 110 g/l,
the leukocyte count 29.0 X 10./l
(50% mature polymorphonuclear
leukocytes, 34% band cells, 10%
monocytes and 6% lymphocytes),
the platelet count 0.23 X 10./l and
the erythrocyte sedimentation rate
(ESR) 88 mm/h. The following lev-
els were found in blood or serum:
urea nitrogen 151 mg/dl (urea 54
mmol/l), creatinine 3 mg/dl (265
..tmol/l), sodium 126 mmol/l, potas-
sium 4.7 mmol/1, chloride 96 mmol/l
and carbon dioxide content 20
mmol/l. Urinalysis revealed occa-
sional erythrocytes but no casts. The
prothrombin time, partial thrombo-
plastin time and thrombin time were
normal. A chest roentgenogram re-
vealed left ventricular enlargement,
and an electrocardiogram atrial fib-
rillation and left ventricular hyper-
trophy. Two-dimensional echocardi-
ography showed moderate left ven-
tricular enlargement, a thickened
mitral valve with diastolic fluttering
of its anterior leaflet, and a promi-
nent echo in the angle of the left
ventricular outflow tract near the
base of the aortic valve prosthesis
and the mitral valve. It was thought
that the echo might represent a

822 CAN MED ASSOC J, VOL. 128, APRIL 1, 1983


