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Encephalopathy Due to Hypernatremic Dehydration:
Computerized Tomography and
Magnetic Resonance Imaging Findings: Case Report
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Abstract

Ozet

Magnetic resonance imaging (MRI) provides unique informa-
tion about various pathological changes of the brain. We present CT
and MRI findings of an infant with hypernatremic dehydration. CT
imaging was performed at admission and MRI was obtained 4 weeks
later. CT revealed hypodensity in the bilateral border zone of centrum
semiovale and in the parasagital region of the left parietal lobe. These
CT and MRI findings are compatible with vasogenic edema deterio-
rating to venous infarction. We present the early stage CT and late
stage conventional MRI findings and discuss the effectiveness and
priority of imaging techniques in this disease.
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Magnetik rezonans goriintiileme (MRG), beyin patolojilerinin
tanimlanmasinda kullanilan 6nemli bir yontemdir. Hipernatremik
dehidratasyonu olan 1 olgunun BT ve MRG bulgular1 sunulmustur.
BT, hasta ilk bagvurdugunda MRG ise takibin 4. haftasinda elde
edilmistir. BT de bilateral border zonu ve sol parasagital parietal zonu
tutan hipodansite izlenmektedir. BT ve MRG bulgulart bir arada
degerlendirildiginde vazojenik 6demden venoz infarkta ilerleyen siire¢
gozlenmektedir. Hipernatremik ensefalopatinin erken dénem BT ve
ge¢ 6dem konvansiyonel MRG bulgulart sunulmus ve goriintiileme
tekniklerinin etkinligi ve siralamasi tartigilmustir.

Anahtar Kelimeler: Hipernatremik ensefalopati,
venoz infarkt, MRG,
bilgisayarli tomografi

ypernatremic encephalopathy (HE) has a

wide spectrum of neurological signs and

symptoms related to the serum sodium
level and vary from mild lethargy to deep coma.

The medical literature contains only a few re-
ports on the radiological findings of the central
nervous system (CNS) in HE and its complica-
tions."

Case Report
A 6 months-old boy was admitted to the pe-
diatric critical care unit because of diarrhea,
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vomiting, lethargy and poor oral intake. He had a
7-day history of ten loose stools and five vomits
per day, and two generalized convulsions in the
last 12 hours. His body weight was 3.350 g.
Since the mother was mentally retarded, mater-
nal lactation was inadequate. In addition, he had
been inadequately fed with an infant formula.
Physical examination revealed a lethargic infant
with signs of severe dehydration and hypo-
volemic shock. He was stuporous with general-
ized hypotonia. He had a heart rate of 205/min,
respiratory rate of 40/min, and blood pressure of
50/15 mmHg. His skin was cool and dry. Serum
electrolyte concentrations were as follows: So-
dium 185 mmol/L, chloride 130 mmol/L, BUN
40 mg/dL, and creatinine 2 mg/dL. Arterial
blood gas analysis showed pH 7.0, and HCO; 7.8
mEq/L. Treatment for hypernatremic dehydra-
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tion, convulsions and acute renal failure with
appropriate intravenous fluid and electrolyte
therapy was initiated. After 48 h of treatment,
serum sodium, BUN and creatinine concentra-
tions returned to normal.

Initial CT images demonstrated diffuse hypo-
density within the bilateral border zone of centrum
semiovale and in the left paramedian parietal re-
gion (Figure 1). These findings support ischemia or
vasogenic edema due to HE.

Four week after admission, MRI was per-
formed. On MRI the left paramedian parietal lesion
was hypointense on T1 and hyperintense on T2
weighted images (Figure 2A, 2B). T1-weighted
images showed linear cortical T1 shortening and
surrounding hypointensity in the same region rep-
resenting laminar cortical necrosis (Figure 2A).
FLAIR and T2-weighted imaging revealed diffuse
T2 hyperintensity at the same region involving
both the cortex and the subcortical white matter
(Figure 2B). The venous sinuses were patent.
These findings were compatible with venous in-
farction due to HE. On the follow up, there was no
significant neurologic deficit except right he-
mianopia.

Discussion

Hypernatremia may cause acute CNS dysfunc-
tion and even lead to permanent CNS sequelae. It
may also lead to the development of multiple cere-
bral infarctions and extrapontine myelinolysis.
Several reports on humans and animals describe
pontine and extrapontine myelinolysis secondary
to hypernatremia following a normonatremic
state.™®

The mechanism of HE is thought to be cellular
dehydration, causing shrinkage of the cells and
tearing of the fragile bridging veins, which results
in bleeding.”® Intracranial hemorrhage may be
complicated by thrombosis of the small veins or
the dural sinuses causing cerebral edema and ve-
nous infarction.*"

The initial CT in our case revealed hypoden-
sity in bilateral border zone and left paramedian
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Figure 1. Axial CT image shows diffuse hypodensity in the
bilateral border zone and in the left posterior parietal region.

parietal region. These finding could represent
edema or ischemic changes. The differential diag-
nosis is possible by DWI in this situation.'' Owing
to locations and radiological features of the lesion,
a complication of hypernatremic dehydration-
venous infarction located in the left paramedian
parietal region-was diagnosed. The bilateral hypo-
dens border zone areas did not reveal any abnormal
signal on MRI. The interval changes noted with the
comparison of both imaging findings represent the
pathway between venous congestion and venous
infarction despite appropriate therapy. Edema due
to congestion resolved at the border zones, how-
ever infarction appeared in the left parasagital pa-
rietal region.

Neuroimaging findings in HE have recently
been described in the radiological literature.>” The
cranial MRI findings in severe hypernatremia were
reported in a few cases.”’ They reported multiple
cortical and subcortical hemorrhagic lesions, sagi-
tal and transverse sinus thrombosis, signal intensity
alterations on thalamus and edema. Additionally,
osmotic myelinolysis, especially at pons is a well
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Figure 2. Axial T1 weighted image (TR: 560, TE: 15) shows multifocal linear cortical T1 shortenings and surrounding edema in
the left parietal region (A). Axial T2 weighted image (TR: 4530, TE: 100) reveals marked hyperintensity involving the cortex and

the subcortical white matter (B).

known entity due to rapid correction of hyperna-
tremia. On MRI in the acute phase, hemorrhagic
infarcts may be observed secondary to sinus
thrombosis. These hemorrhages are hyperintense
both on TI1-T2 weighted images and are located
adjacent to venous sinuses. US and CT are widely
used techniques with well-established findings in
this entity. On US these lesions are hyperintense
and additionally obliterated sulci, fissures, cisterns
and compressed ventricles are seen. On CT these
hyperdense hemorrhagic lesions, hypodensity and
obliteration of sulci due to edema may be ob-
served.”’

The primary goal in HE treatment is early
diagnosis for rehydration, correction of electro-
lyte disturbances and control of seizures, and
early detection of possible complications. DWI
allows early recognition of acute ischemic
changes prior to T1-T2 weighted images and
differentiation of ischemic disease from resem-
bling lesions. On DWI, infarcts show increased
signal intensity representing restricted diffusion

Turkiye Klinikleri J Med Sci 2006, 26

and they may be differentiated from vasogenic
edema, which is not possible by conventional
MRI and CT in the early stage. Besides, DWI
may determine vasogenic edema representing
venous congestion in HE, which may be reversi-
ble with early recognition.

US, CT and conventional MRI are the first
choice of clinicians in the evaluation of HE since
they are widely used imaging modalities. The radi-
ologist needs to know the neurologic complications
of hypernatremia and their imaging findings to
avoid the major cause of morbidity and mortality.
Further studies investigating the imaging findings
of DWI in HE are needed to figure out its role in
the early diagnosis.
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