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Cerebrovascular disease in a newly diagnosed
diabetic adolescent: case report

Abstract

Paediatric stroke is a rare occurrence with an incidence ranging from 1.3-13/100,000 of
children. Little is known about the association of diabetic ketoacidosis and stroke. Also,
the frequency of stroke in diabetic ketoacidosis is not defined as there are no reported
cases. We report a case of a right-handed 14 year-old male adolescent referred to Ekiti State
University Teaching Hospital (EKSUTH) from a peripheral hospital where he was managed
for typhoid sepsis, however at presentation he had clinical and laboratory features of diabetic
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ketoacidosis. Diabetic ketoacidosis was managed with insulin infusion and recommended

intravenous fluids. When the patient became euglycaemic and regained consciousness, he
was noticed to have developed features of left hemispheric cerebrovascular disease which
was confirmed with cranial CT and patient was managed as such till discharge from the

hospital.
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Introduction

Type 1 diabetes mellitus account for 10% of all diabetes, affecting
over 15million people in the world and accounts for most cases of
diabetes in childhood.! One of the numerous complications of Type
1 diabetes mellitus is ketoacidosis, which occurs in about 20 to 40%
of cases of newly diagnosed or older patients who omit their drugs or
who are having intercurrent infection.! Management of ketoacidosis
requires careful attention to fluid, electrolyte and insulin therapy.
It is readily complicated by cerebral edema, hypoglycemia and
stroke and pneumomediastinum amongst other complications. The
frequency of cerebral edema in ketoacidosis ranges from 0.39 to 0.5%
with variable mortality and morbidity.>* The early signs of cerebral
edema are headache, deterioration in consciousness, confusion and
unexplained changes in heart rate, respiratory rate and blood pressure.
Other neurological complications of diabetic ketoacidosis include
hemorrhage, thrombosis and infections.*

Case report

We report a case of a right-handed 14year-old male adolescent
referred to us from a peripheral center, where he was managed
for typhoid sepsis having presented with history of progressive
generalized body weakness and weight lost.

At presentation, the boy was unconscious with a Glasgow Coma
Score of 9/15, had fast and deep breathing, and random blood glucose
too high for recording on glucometer.

We managed him as a case of newly diagnosed diabetes with
ketoacidosis. Hyperglycemia was corrected with soluble insulin
infusion at 0.lunit/kg/hr and intravenous fluid (IVF) at 8% free
water deficit, plus maintenance. The initial IVF was normal saline till
blood glucose reduced to less than 13.8mmol/L; then, it was changed
to 5% Dextrose saline and insulin infusion reduced to 0.05 unit/
kg/ hr. When RBG was less than 8.3mmol/L, insulin infusion was
reduced to 0.025unit/kg/hr. Patient became euglycaemic and regained

consciousness within 44 hours of insulin therapy.

Patient was however noticed to have become aphasic, when he
regained consciousness, and could not move his right upper and lower
limbs. We managed as case of left hemispheric ischaemic stroke, the
cranial CT (Figure 1) confirmed the diagnosis. The results of other
investigations done are as follow: Packed cell volume was 31%,
urine culture & sensitivity yielded no growth, electrolyte, urea and
creatinine at admission and (the day after): Na 157.2 (146), CI 107.6
(133.3), K 5.5 (4.77) and bicarbonate 17 (24), urea 22.6 (21.48),
Creatinine 507.4 (160) and Malaria parasite (+++). In addition to
controlling blood glucose with insulin, patient was also given IV
Ceftriaxone for probable sepsis and IV Artesunate for malaria. Patient
was co-managed by Paediatric endocrinologist, Paediatric neurologist
and Physiotherapist, Nutritionist, and Paediatric nurses until patient
was discharged home.

Figure | Cranial CT of index patient showing Left hemispheric ischaemic
CVD.
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Discussion

Death due to thrombosis occurs in 80% of diabetic patients and
75% of these deaths is attributed to cardiovascular complications and
the remaining 25% to cerebrovascular events and peripheral vascular
complications.’ Pediatric stroke is a rare occurrence with incidence
ranging from 1.3-13/100,000 of children.® Little is known about
the association of diabetic ketoacidosis and stroke. The frequency
cerebrovascular disease in diabetic patients having DKA is not
defined as there is no paper on such association however, there has
being a few case reports.”

Clinical features may not be specific; the commonest features
in neonatal age group are seizure.® Hemiparesis, dysphasia, visual
disturbances are seen in older age group. The index patient was
aphasic and had right hemiparesis when he regained consciousness.

The mechanism of ischemic stroke in children is not fully
understood, however DKA is associated with systemic inflammatory
response characterized by endothelial injury and coagulopathy.
Vascular endothelium, the primary defense against thrombosis is
abnormal in diabetes. Coagulation activation markers are elevated
in diabetes, conversely, the level of the anticoagulant protein C is
decreased.*® The fibrinolytic system responsible for removing clots is
relatively inhibited in diabetes due to abnormal clot structures that are
more resistant to degradation.’ There are also complement activations
and elevated levels of inflammatory markers, and cytokines.’ Besides
metabolic abnormalities other risk factors for ischaemic stroke
include Sickle cell anaemia, congenital heart disease, coagulopathies
and infection. The haemoglobin genotype of our patient is AA and he
did not have congenital heart disease.

Ischaemic stroke is treatable with anticoagulation, careful attention
to diet, prevention of infection, physiotherapy, good control of blood
glucose and temperature.

Though we are limited in terms of facilities and fund in the
management of the index case, the result was worth the effort. Patient
has since been discharged home for follow-up and physiotherapy on
out-patient basis.

Clinicians must be on the look-out for cerebrovascular accident
when managing diabetes ketoacidosis otherwise many will be missed
or managed as cerebral edema.

Clinicians in developing countries should also cultivate the habit
of routinely checking the blood glucose of every patient. This will
reduce the rate of misdiagnosing diabetic ketoacidosis (as occurred in
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index case that was previously wrongly managed for typhoid sepsis)
and thereby enhance early management and recovery.
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