Oat

open access text

Liver and Pancreatic Sciences
Case Report

Pediatric nonalcoholic fatty liver disease associated with
craniopharyngioma: case report and review of the literature

Manel Jemel™, Ines Khochtali', Hanene Sayadi' and Mondher Golli?

'Department of internal medicine, endocrinology unit. Monastir University Hospital, Tunisia

“Department of Radiology. Monastir University Hospital, Monastir, Tunisia

Abstract

Nonalcoholic fatty liver disease (NAFLD) is a multicluster disease which ranges from simple steatosis to non-alcoholic steatohepatitis NASH. Recently it becomes
the main cause of chronic liver disease in children and has emerged to be predicted by many specific risk factors, such as obesity and sedentary lifestyle, on
predisposing genetic settings. The natural history of pediatric NAFLD is lacking, and the etiopathogenesis is not fully understood. It has been reported that children
with craniopharyngioma can have features of metabolic syndrome and other comorbidities. We reported the case of a 11-year-old child who was diagnosed with
craniopharyngioma. After the surgery of his brain tumor and hormone replacement therapy he was diagnosed as having NAFLD.

We will use this case to highlight the main pathophysiologic processes resulting in the development of NAFLD in children following treatment of craniopharyngioma.

We try to focus on the endocrine disturbances that can link the two entities.

Introduction

Nonalcoholic fatty liver disease (NAFLD) represents a broad
clinical spectrum ranging from simple fatty liver an early reversible
liver fat accumulation, to nonalcoholic steatohepatitis (NASH), which
may progress to liver fibrosis, cirrhosis and hepatocellular carcinoma [1].

During the last decade, pediatric NAFLD has emerged as the main
cause of chronic liver disease in children [2]. Increasing prevalence is
thought to result from a combination of several environmental and
genetic factors [3]. A few case reports have described the development
of NAFLD in children with craniopharyngioma [4,5].

Case report

A 1l-year-old male presented with complaints of sudden
diminution of vision in the left eye and occasional headaches in the
context of stunted growth. Magnetic resonance imaging (MRI) showed
the sellar and suprasellar mass displaying a heterogeneous signal
due to the presence of cystic, solid and calcic components which
are characteristic features of a craniopharyngioma. The lesion was
compressing the optic chiasm, the mamillary body and the pituitary
gland as well as branches of polygon of Willis (Figures 1, 2).

Hormonal exploration has found a central hypothyroidism and
hyperprolactinemia due to functional Pituitary Stalk disconnection.
The ACTH stimulation test showed a corticotrop deficiency.

The patient was operated through in front with complete resection
of a suprasellar cystic tumor containing calcifications. The pituitary
stalk was invaded by the tumor, so it was sacrificed.

Six months after surgery, the child presented a rapid weight gain
with a body mass index at 32 kg/m?, greater than 95% percentile. The
waist circumference was at 104 cm. The biological data found of diabetes
insipidus, so he was treated with antidiuretic hormone therapy.
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Besides, hormonal exploration showed corticotropic adrenal gland
insufficiency, growth hormone deficiency and hypothyroidism, for
which a hormone replacement therapy was started.

The liver function tests showed elevated serum alanine
aminotransferase without cholestasis. On abdominal ultrasound, there
was hepatomegaly with diffuse homogeneous increased parenchymal
echogenicity secondary to diffuse fatty liver infiltration.

Figures 1,2. T1 and T2 coronal MRI weighted images showing the sellar and suprasellar
mass displaying a heterogeneous signal due to the presence of cystic, solid and calcic
components which are characteristic features of a craniopharyngioma.
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Hepatitis B and C has been ruled out by serology tests, which
returned negative.

The patient and the family members confirmed that the patient had
no alcohol intake habit. He had no history of blood transfusion, drug
abuse, or hypertension.

Viral hepatitis, autoimmune liver disease, iron overload, and
metabolic liver disorders were all excluded.

Nonalcoholic fatty liver disease has been diagnosed.

Discussion

The craniopharyngioma, is the most common neoplasm of the
hypothalamic-pituitary area in childhood accounting for approximately
80% of tumors in this location and represents 5-15% of intracranial
tumors [6].

Histologically it is a benign tumor with high overall survival rates.
Nonetheless, it is associated with considerable morbidity. The presence
of a craniopharyngioma, and/or treatment related damage to centers
in the hypothalamus often results in hypothalamic obesity (HO),
insulin resistance with subsequent development of NAFLD. This may
be exacerbated by hormonal deficits from coexistent hypopituitarism.
These disorders are becoming increasingly recognized, and our
understanding of the mechanisms underlying the association
craniopharyngioma and NAFLD has progressed [7].

Craniopharyngioma and hypothalamic obesity

The hypothalamus is known to be the master gland of
regulating weight, fat storage and energy expenditure. Structural
damage of the hypothalamus, radiotherapy or the resection of a brain
tumor can lead to the disturbances of this equilibrium, resulting in
hypothalamic obesity (HO) [8-10]. Weight gain could be a sign of
hypothalamic involvement leading, together with other symptoms, to
the diagnosis of craniopharyngioma. In a large study of 63 children,
17% had a history of significant weight gain in the 3.5 years before the
diagnosis of craniopharyngioma [11]. However, in the presented case,
although the patient’s tumor appeared to involve the hypothalamus at
diagnosis, he had no evidence of pre-operative HO. In fact, prior to
craiopharyngioma resection he had under growth (-3 DS) which may
have been a consequence of GH deficiency.

After tumor resection, survivors of childhood craniopharingioma
experiencedanabout 50% increased rate of obesity [12,13]. The strongest
weight gain occurs during the first 12 months following surgery [14].
In a study conducted in the St. Jude Children’s Research Hospital, 65%
of 55 patients treated for craniopharyngioma during childhood (about
90% surgery plus radiotherapy) were found overweight or obese after
7.6 years (range 5-21.3 years) from diagnosis [15].

Muller showed that the extension of the tumor to the hypothalamus
was found in 76% of obese and 96% of severely obese patients compared
to 33% of normal weight survivors [16].

The main risk factors recognized for severe obesity include
large hypothalamic tumors or lesions affecting several medial and
posterior hypothalamic nuclei that impact satiety signaling pathways
[17]. Recently, Roth et al. prove that the development of diabetes
insipidus had been identified as an endocrine marker for increased
HO risk (14). In our case, a rapid weight gain was noted within 6
month after tumor resection.
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Etiology of hypothalamic obesity and related NAFLD

The mechanisms contributing to hypothalamic obesity in
craniopharyngioma, likely include one or more of the following
dysfunctions, such as hyperleptinemia, hyperinsulinemia, reduced
SNS tone, dysregulation of 11B-hydroxysteroid dehydrogenase 1
(11B-HSD1) and melatonin, and a decreased basal metabolic rate [18].

Hyperleptinemia

Leptin mainly expressed by adipose tissue, has a key role in the
regulation of food intake and energy expenditure [19,20].

Guran T et al have shown that leptin levels corrected for body mass
index (BMI) are higher in patients with hypothalamic obesity than in
simple obesity, indicating that there a disruption of responses to leptin
and more severe leptin resistance in hypothalamic obesity [21]. A
disturbed feedback mechanism from the hypothalamic leptin receptors
to the adipose tissue can be assumed, including a loss of leptin feedback
inhibition on neuropeptide Y and Agouti-related peptide which are
orexigenic hormones [21].

Hyper secretion resulting from hypothalamic damage and defect
in neuralregulation of the P-cells has been proposed as a possible
mechanism [21].

Dysregulation of the SNS

SNS is a main determinant of the metabolic rate of adipose tissue
by fat mobilization and thermogenesis. Thus, dysregulation of the SNS
in hypothalamic obesity can lead to a reduction in the basal metabolic
rate. Recent data has shown that hypothalamic obesity patients with
craniopharyngioma have decreased urinary homovanillic acid and
vanillylmandelic acid, indicating reduced sympathetic tone [22].

It seems unlikely that the SNS participate in fat accumulation in
the liver, but many studies suggest a pivotal role of SNS in modulating
the fibrogenic function of Hepatic Stellate Cells (HSC) . A relevant
findings suggests that HSC express key enzymes for catecholamine
biosynthesis and use them to autoregulate their growth, and express
functional adrenoceptors wich are implicated in the pathogenesis of
hepatic inflammation and fibrogenesis [23,24].

In the other hand mice with genetic deletion of dopamine-
b-hydroxylase, lacking cathecholamines, are poorly fibrogenic
[23] Emerging evidence have shown here that hHSC express
adrenoreceptors, which are markedly upregulated in human livers with
NAFLD cirrhosis [25].

Suggesting therefore that adrenergic antagonists may be novel anti-
fibrotic agents in NAFLD.

In HO the dysfunction of SNS can be a protective factor to avoid
the fibrosis process.

Dysregulation of 11p-hydroxysteroid dehydrogenase 1
(11p-HSD1):

11B-HSD1  converts inactive glucocorticoids to active
glucocorticoids (GC). Tt is expressed in several organs, such as the
liver and adipose tissue. A study showed that the urinary free and
conjugate cortisol/cortisone and their metabolites (11-OH/11-oxo0)
were significantly high in patients with hypothalamic obesity, and this
ratio showed a significant correlation with the ratio of visceral fat/
subcutaneous fat [26].
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These results demonstrated enhanced cortisone-to-cortisol
conversion in hypothalamic obesity and imply that the hypothalamus
conveys a signal to the peripheral circulatory system, which modulates
its 118-HSD1.

GC are well recognizes to be a cause of NAFLD. The liver-specific
disruption of glucocorticoid receptor (GR) action improves the
steatotic phenotype in fatty liver mouse models [27].

In the other hand the pre-receptor regulation of GC action can
also regulate hepatic phenotype. Genetic knockdown of 11b-HSD1
[28] as well as pharmacological inhibition were effective in reducing
steatosis, [29] suggesting that the inhibition of 11B-HSD1 can improve
the hepatic lipid levels.

Melatonin

Melatonin is a neuroendocrine hormone, which is primarily
synthesized by the pineal, is secreted during the hours of darkness and
influences the circadian rhythm. Since sleep regulation and circadian
rhythms are partially mediated by hypothalamic structures, sleep
disturbance is shown in patients with childhood craniopharyngioma
[30]. Increased daytime sleepiness is related to decreased nocturnal
melatonin levels, and nocturnal melatonin levels have been related to
the degree of obesity in patients with craniopharyngioma) [31].

Recently, research has focused on the roles of melatonin in liver
fat accumulation. Animal experiments showed melatonin exerts
protective effects against fatty liver in rats induced by high-fat diet.
Melatonin reduced hepatic steatosis and inflammation by lowering
serum AST, ALT, liver total cholesterol, and triglycerides in high-fat
diet fed rats [32]. Further studies have suggested that melatonin can
decrease hepatocyte apoptosis [33].

The induction of nonalcoholic steatohepatitis in rats feeding
by Methionine and choline-deficient diet found a reduction in
NAFLD phenotype in rats treated with melatonin (50 mg/kg/day,
intraperitoneally) It was observed that melatonin decreased oxidative
stress, levels of proinflammatory cytokines, and hepatocyte apoptosis.

A study on high-fat-diet rats by Gregorios Hatzis et al. [34] found
that compared to untreated group melatonin can attenuate oxidative
stress, lessen liver damage, and improve liver histology in rats with high
fat diet-induced NAFLD, when given concurrently with the diet. These
results were confirmed by other study [35,36]. Others demonstrated
the effect of melatonin on patients with NAFLD [35]. Essentiale with
tryptophan (2 x 500 mg/day) or melatonin (2 x 5 mg/day) for 14 months
both have a significant reduction in the activity of gammaglutamyl
transferase (GGPT) and levels of triglycerides and LDL-cholesterol
comparing with the control group treated with Essentiale forte only. In
the liver biopsies performed before and after treatment, melatonin and
tryptophan reduced macrovesicular steatosis and lobular inflammation,
while there was no change in control group in oxidative stress, lipid
metabolism, and hepatic steatosis and its potential therapeutic roles.
Animal experiments showed that melatonin was ineffective in reversing
established steatosis. But melatonin attenuates high fat diet-induced
fatty liver disease in rats [32,34].

Decreased basal metabolic rate

While many patients report hyperphagia [37], recent studies have
also reported an overall decrease in energy intake in patients with HO
compared with controls [38,39].

Reduction in energy intake is offset by greater relative decrease in
basal metabolic rate and physical activity related energy expenditure
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in HO patients. This hypothesis might explain in part why weight
loss attempts through caloric restriction and exercise has been largely
unsuccessful [40].

Conclusion

The presence of a craniopharyngioma, and/or treatment related
damage to centers in the hypothalamus that regulate energy balance
often results in severe obesity and abnormal eating behaviors. This may
be exacerbated by hormonal deficits from coexistent hypopituitarism.
The HO may be the main cause of NAFLD, but the specific
disruptions in HO can major or attenuate the liver fat accumulation
or the progression of fibrogenesis process in NAFLD. Along with the
increased understanding of the relationship between HO and NAFLD
can help to develop new pharmacologic concepts.
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