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A case of diabetic ketoacidosis with posterior cerebral
artery territory ischemic stroke mimicking uncal herniation
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In diabetic ketoacidosis, hyperglycemia and ketosis result in cerebra vasculitis, which can cause cerebral edema and throm-
bosis. A previously healthy, 12-year-old girl visited the emergency department with a history of vomiting, polydipsia,
polyuria, decreased mentdlity, and a7 kg (12%) weight losswithin 1 week. She showed laboratory features of severe diabetic
ketoacidos's, stuporous mentality, respiratory failure, and unilateral fixed mydriasis with contralateral hemiparesis. However,
brain magnetic resonance imaging showed multifocal ischemic stroke mainly involving the left posterior cerebra artery terri-
tory, instead of uncal herniation. This case highlights the possible occurrence of ischemic stroke in children with early-stage

diabetes mdllitus.

Key words: Cerebral Infarction; Child; Diabetic Ketoacidosis; Infarction, Posterior Cerebral Artery; Stroke; Vasculitis,

Central Nervous System

Introduction

In diabetic ketoacidosis (DKA), hyperglycemia and
ketosis result in oxidative stress, increasing the
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secretion of inflammatory substances and eventu—
ally damaging the vascular endothelium, especially
the intracerebral vessels”. Within a year of being
diagnosed with type 1 diabetes mellitus, there is an
increase in the inflammatory markers, such as tumor
necrosis factor alpha or serum prothrombin frag—
ment”. These mechanisms in DKA can lead to cere—
bral edema, uncal herniation, and ischemic stroke®”.

Approximately 3.5% of children with DKA show
decreased mentality”. Thus, in children with DKA,
it is vital to investigate the occurrence of cerebral
complications. In this report, we detail a case of an
adolescent girl with new—onset DKA with posteri—
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or cerebral artery (PCA) territory ischemic stroke
with multifocal infarction, This study was approved
by the institutional review board with a waiver for
informed consent (IRB no. 2020-08-005).

Case

A previously healthy, 12—year—old girl visited the
emergency department with decreased mentality,
which occurred on the day of the visit. She also had
a several—week history of polydipsia and polyuria,
and 1-day history of vomiting. Moreover, there was
a 7 kg (12%) weight loss within 1 week. The family
history was noncontributory for diabetes mellitus.

The initial vital signs were as follows: blood pres—
sure, 190/98 mmHg; heart rate, 90 beats per minute;
respiratory rate, 30 breaths per minute; tempera—
ture, 36.6°C; and a Glasgow Coma Scale of 4. The

height and weight were 160 cm (75-90 percentile)
and 49.5 kg (50-75 percentile), respectively. She
showed decreased skin turgor and dry oral mucosa.

Neurological examination showed unilateral fixed
mydriasis (Ieft pupil, 5 mm; right, 3 mm) and absent
vestibulo—ocular reflexes. Further examination was
limited due to the coma. The patient showed Kussmaul
breathing in the emergency department. When she
was hospitalized to the intensive care unit, the res—
piratory effort turned weak and shallow, leading to
endotracheal intubation.

Initial serum glucose concentration was 490 mg/dL,
and arterial blood gas analysis showed wide anion
gap (18.6 mEq/L) metabolic acidosis with adequate
respiratory compensation as follows: pH, 7.06;
PCO;, 12.0 mmHg: and HCOs, 1.5 mmol/L. The results
of the initial complete blood count were as follows:
white blood cell count, 41,190/mm?’; hemoglobin, 13.9
g/dL: and platelet count, 350,000/mm® Other find-

Fig. 1. Findings of magnetic resonance imaging performed on day 1 (A-C, diffusion weighted image; D-F, apparent diffusion coeffi-
cient). Multifocal acute ischemic stroke is seen on the left occipital lobe (high and low signal intensities on diffusion weighted image
[A, arrow] and apparent diffusion coefficient [D, arrow], respectively), both medial temporal lobes (uncus) and the right occipital
lobe (B and E, arrows), and the left cerebellum (C and F, arrows). The left occipital lobe and ipsilateral medial temporal lobe belong

to the | eft posterior cerebral artery territory.
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ings on chemistry and electrolytes were within the
normal ranges. Urine ketone body was strongly pos—
itive, Consequently, DKA was diagnosed.

With a suspicion of potential uncal herniation
given the unilateral fixed mydriasis, we performed
brain magnetic resonance imaging (MRI) and
angiography. The neuroimaging showed ischemic
stroke of the left PCA territory (e.g., both uncus),
left cerebellum, and splenium of the corpus callo—
sum with mild cerebral edema (Fig. 1). There was no
evidence of uncal herniation, visible thrombosis or
vascular anomaly. Echocardiography showed no
thrombus and structural abnormalities.

Acute management of DKA was implemented
with hydration and intravenous insulin. Multifocal
ischemic stroke was treated using mannitol, steroid
(pulse therapy), and low—molecular—weight heparin,
After hospitalization to the intensive care unit, the
patient showed 1 episode of focal motor seizures
involving the right arm and face. The seizures were

DKA with ischemic stroke

controlled with lorazepam and fosphenytoin sodi—
um,. Electroencephalography showed disorganized
background activity with diffuse sinusoidal slow
waves without definite ictal findings. Surgical decom—
pression was not performed given the inapparent
cerebral edema with uncal herniation.

On day 2, the Glasgow Coma Scale changed to 7.
As her mentality improved, motor response to pain
was visible only on the right arm. After the motor
response, the right leg began to move, and with a
rehabilitation, all extremities began to respond to
pain. On day 14, consciousness improved to alert;
however, she showed an abnormal orientation, sleep
disturbances, irritability, regression, and frequent
crying out of context. One—month follow—up MRI
showed partial resolution of the ischemic stroke

(Fig. 2). At this time, her motor function was almost

recovered.

Fig. 2. Findings of 1-month follow-up magnetic resonance imaging (A-C, diffusion weighted image; D-F, apparent diffusion coeffi-
cient). The acute lesions are observed to be resolving (A, arrow). The high signal intensity on apparent diffusion coefficient refersto
achronic lesion (F, arrow). The mgjority of the cerebellar lesions were accompanied by atrophy while the lesions of posterior cere-
bral artery territory and most of the other cerebral lesionsimproved with a partial atrophy.
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Discussion

The incidence of stroke ranges from 2 to 13 per
100,000 children®. It is known that 0.3%—1.0% of
children with DKA show cerebral complications”,
Stroke accounts for 10% of intracerebral complica—
tions in DKA patients”. Previous studies have asso—
ciated stroke in DKA patients with vasculitis and
coagulopathy given the oxidative stress—induced
systemic inflammatory response”. When the patients
present with decreased mentality, neurologic exam—
ination may be limited. Hence, it is vital to consid—
er the stroke and relevant neuroimaging, such as
MRI.

Uncal herniation secondary to cerebral edema can
compress the PCA, incurring the ischemic stroke
of the corresponding territory. Initially, unilateral
fixed mydriasis in the case patient suggested uncal
herniation, prompting MRI”. The MRI showed
ischemic stroke involving the left PCA territory,
left cerebellum, and splenium of the corpus callo—
sum with minimal cerebral edema. However, no uncal
herniation was observed. We speculated that a
cerebral vasculitis caused the stroke involving the
uncus. This uncal involvement was a probable cause
of the neurologic manifestations without an uncal
herniation.

The standard treatment for ischemic stroke has
not yet been established. Some case reports show
the use of tissue plasminogen activator or low—mol-
ecular—weight heparin, and warfarin in acute phase
of the stroke™. Although magnetic resonance
angiography showed no visible thrombus in the case
patient, warfarin was administered given the pres—
ence of multifocal stroke including the PCA territo—
ry. After this anticoagulation, the stroke improved.

In comatose children with DKA, risk of intrac—
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erebral complications is often overlooked due to
their decreased capability of communication. Thus,
the risk needs more clinical attention. If neuro—
logical abnormalities are present, neuroimaging is
essential. With the imaging, it is important to
detect critical complications, such as uncal herni-
ation requiring emergency decompression. Rapid
diagnosis and treatment improve the outcome.
Seizures should be controlled to prevent secondary
brain damage.

In conclusion, we reported a 12-year—old girl
with new—onset DKA with PCA territory ischemic
stroke with multifocal infarction. Her neurologic
manifestations were initially presumed to be sec—
ondary to cerebral edema—related uncal herniation.
However, the manifestations were found to stem
from the cerebral vasculitis—associated ischemic
stroke.
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