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LETTER TO EDITOR

TO THE EDITOR:

Recently, Wunsch, et al. reported that hyponatremia,

psychometric hepatic encephalopathy (HE) score,

critical flicker frequency and severity of liver disease

affect health-related quality-of-life (HRQOL) in pa-

tients with cirrhosis.1 In addition, Ahluwalia, et al.

evaluated the contribution of hyponatremia to impair-

ment HRQOL, cognitive dysfunction and brain mag-

netic resonance (MR) spectroscopy parameters in

cirrhotic patients independently of HE.2 They showed

that cirrhotic patients with hyponatremia had worse

HRQOL despite better cognition and the poor HRQOL

was associated with decreased myoinositol. Based on

these observations, they concluded that hyponatremia

worsens HRQOL due to changes in brain osmolarity

in subjects with hyponatremia compared to those with-

out it.

HE has recently been suggested to represent low-

grade cerebral edema in association with osmotic

imbalance in astrocytes.3 MR spectroscopy shows

increases in glutamine derived from ammonia me-

tabolism and decrease in myoinositol in cirrhotic pa-

tients.4 Changes in osmolytes are suggestive of

brain edema. Diffusion-weighted MR imaging allows

assessment of intra- and extracellular water content

of the brain. We previously measured apparent diffu-

sion coefficient (ADC) in various regions of the

brain of patients with cirrhosis and investigated

the significance of ADC to assess low-grade HE.5 We

found that, the mean ADC is significantly increased

in white matter of the frontal and parietal lobes in

cirrhotic patients with minimal HE compared to

patients with no HE. Moreover, ADC was signifi-

cantly correlated with the trail-making A and digit

symbol tests.

Hyponatremia is a frequent complication in pa-

tients with advanced cirrhosis; it also affects the os-

motic balance in brain cells, owing to a reduction in

the osmolality of the extracellular fluid.6 In hy-

ponatremic encephalopathy, ADCs vary at different

stages of the disease; ADC is decreased in the early

stages and increase of ADC may represent vasogenic

edema in late stages.7 The significance of ADC ab-

normalities in the presence of HE and hyponatremia

remains unclear; no study has been undertaken to

clarify the relationship between serum sodium levels

and brain ADC values in patients with cirrhosis. We

measured ADC in the brain white matter of patients

with cirrhosis and investigated the relationship of

the levels of plasma ammonia and serum sodium

with the brain ADC values and with the neuropsy-

chological performance.

Forty patients with liver cirrhosis were recruited

for the study. The cirrhosis grade was Child-Pugh A

in 12 patients, B in 25 and C in three patients. MR

imaging was performed using 1.5-T (Signa, CV/I;

GE Medical Systems, Milwaukee, WI). Diffusion-

weighted imaging was conducted using single-shot

echo-planar imaging (TR/TE, 9999/70 ms; 1 acquisi-

tion; 20 sections of 5-mm thickness; 1-mm gap, the

matrix of 128 x 128). Cognitive function was as-

sessed using a combination of trail making A test

and digit symbol test. Spearman or Pearson coeffi-

cients were used to compare quantitative variables.

The Mann-Whitney U test was used to evaluate the

statistical difference in clinical or laboratory varia-

bles. No patients showed signs of overt HE. Among

the 40 cirrhotic patients, 10 showed impairment on

neuropsychological tests and were therefore includ-

ed in the minimal HE group. Higher ADC in the

white matter was associated with hyperammonemia

(P < 0.01) and low serum sodium (Figure 1A;

frontal, P < 0.05; parietal, P < 0.01). In addition,

the mean serum sodium level was significantly de-

creased in cirrhotic patients with minimal HE
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compared to patients with no HE (Figure 1B; 137.0

± 3.8 mEq/L vs. 140.7 ± 2.2 mEq/L, P < 0.01).

In summary, previous and our results support

the hypothesis that hyponatremia is a second os-

motic hit to astrocytes in the cirrhotic brain, that it

aggravates intracellular edema and that the low-

grade cerebral edema causes neuronal excitability

and enhanced neurotransmission resulting in the

clinical picture of HE in association with poor HR-

QOL. This observation suggests that treatment of

hyponatremia and low-grade cerebral edema may

improve the clinical manifestations in patients with

cirrhosis, and that ADC may constitute a reliable

tool to assess low-grade edema.
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A. Frontal white matter.
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B. Parietal white matter.
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Figura 1. Correlations between ADC for frontal (A) (P < 0.05) and parietal-lobe (B) (P < 0.01) white matter and serum so-

dium. Higher ADC in the white matter was associated with low serum sodium. Serum sodium levels in 40 cirrhotic patients with

and without minimal HE (C). All patients underwent neuropsychological tests and were classified into patients with minimal

HE (  ) or no HE (  ). Serum sodium level was significantly decreased in cirrhotic patients with minimal HE compared to patients

with no HE (P < 0.01). ADC: apparent diffusion coefficient. HE: hepatic encephalopathy.
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