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Abstract
Acquired hepatocerebral degeneration is a neurological syndrome with typical clinical (extrapyramidal and neuropsychiatric) 
symptoms and brain magnetic resonance imaging findings (high T1 signal in the globus pallidus). It occurs mainly in patients 
with advanced liver disease, such as in patients co-infected with hepatitis B virus (HBV) and hepatitis delta virus (HDV). 
However, there are no reports relating HBV/HDV coinfection and acquired hepatocerebral degeneration. This report presents the 
case of a 49-year-old woman with characteristics of acquired hepatocerebral degeneration and liver cirrhosis due to HBV/HDV 
coinfection, and presents the main theories of the physiopathology of this condition.
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INTRODUCTION

Globally, approximately 400 million people have chronic 
hepatitis B virus (HBV) infection and approximately 24 
million have chronic hepatitis delta virus (HDV) infection. In 
the Brazilian Amazon region, 41.9% of HBV surface antigen 
(HBsAg) positive individuals are HDV coinfected1. HBV/HDV 
coinfection accelerates progression to chronic liver disease, 
cirrhosis, and hepatocellular carcinoma2. 

Advanced liver disease frequently causes neurological 
manifestations, including hepatic encephalopathy, hepatic 
myelopathy, and acquired hepatocerebral degeneration 
(AHD)3. AHD, which is underdiagnosed, is a rare and usually 
irreversible neurological syndrome (some cases can be reversed 
by liver transplantation) whose pathophysiology is poorly 
understood. It usually presents with extrapyramidal signs 
(ataxia, Parkinsonism, chorea, athetosis, ballism, and cerebellar 
signs) and varying degrees of neuropsychiatric and cognitive 
impairments4. It has been described in patients with cirrhosis 
due to HBV infection, hepatitis C virus (HCV) infection, or 
alcoholism3-5. However, there are no case reports relating HBV/
HBD coinfection with AHD. The objective of this report is 
to present the case of a patient with clinical and radiological 
characteristics of AHD and chronic liver disease due to HBV/
HDV coinfection.

CASE REPORT

The patient, a 49 year old married woman originally from 
Manacapuru in the State of Amazonas, Brazil, who worked 
as an agriculturist, had a history of chronic liver disease, 
diagnosed in 2014. The chronic liver disease was due to HBV 
and HDV infection. Her serology results were: HbsAg positive, 
HBV surface antibody (anti-HBs) negative, total HBV core 
antibody (anti-HBc) positive, hepatitis B virus-deoxyribonucleic 
acid (HBV-DNA) negative, total HDV antibody (anti-HDV) 
positive, and hepatitis delta virus-ribonucleic acid (HDV-RNA) 
positive. Quantitative determination of serum HDV-RNA and 
HBV-DNA was performed using real-time reverse transcription 
polymerase chain reaction assays, available, respectively, in 
private laboratories and governmental services in Manaus, 
State of Amazonas. The HDV-RNA viral load was 106.401 
copies/mL, the HBV-DNA viral load was undetectable (< 1UI/mL 
[<3.41 copies/mL]). The patient denied alcoholism and the 
results of serological tests for HCV and rheumatic markers were 
negative. She was followed up at the Service of Hepatology on 
an outpatient basis and was treated with entecavir. 

In May 2015, the patient began to experience tremors in her 
extremities; this was associated with bradykinesia and postural 
instability. She consulted a neurologist who made a clinical 
diagnosis of Parkinson’s disease. No familial neurological 
diseases were reported. She was started on levodopa, which 
she took for 2 months. This treatment was abandoned after 
another specialist whose opinion was sought attributed the 
motor disorders to hepatic encephalopathy, despite the absence 
of impaired consciousness. In July 2016, her family brought 
her to the emergency service with a 5-day history of abrupt 
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involuntary corporal movements that followed a pattern different 
to her habitual movements, and were objectively associated 
with vertigo 

The initial neurological examination revealed a Glasgow 
Coma Scale score of 15. At rest, swinging movements of 
the limbs and associated facial grimacing were observed. 
Her cranial nerve function was intact. She had normal motor 
function and preserved sensation in all extremities. Haloperidol 
(10mg) was initiated; after 2 days, the choreiform movements 
had stopped. The patient then showed features of bradykinesia, 
hypomimia, hypophonia, postural rigidity and instability, 
diadochokinesia, and a resting tremor. Laboratory examination 
revealed a normal hematocrit, a platelet count of 88 × 109/L, 
prothrombin time of 15.3s; international normalized ratio of 
1.29, serum total bilirubin of 1.84mg/dL (31.47µmol/L), direct 
bilirubin 0.51mg/dL (8.72µmol/L), serum glutamic oxaloacetic 
transaminase 116U/L, serum glutamic pyruvate transaminase 
36U/L, alkaline phosphatase 285U/L, gamma-glutamyl 
transpeptidase 65IU/L, and albumin 35g/L. Serology results 
for human immunodeficiency virus and HCV were negative. 
The Child-Pugh score was 6. 

On abdominal ultrasound examination, the liver contours 
were lobulated with blunt edges, the right lobe of the liver 
was reduced in size, and the parenchymal echotexture was 
characteristic of chronic liver disease. Magnetic resonance 
imaging (MRI) of her brain showed symmetrical high signal 
intensity in the globus pallidus on T1-weighted images and 
symmetrical high signal intensities in the caudate nucleus, 
putamen, globus pallidus, middle cerebellar peduncle, cerebellar 
hemispheres, and thalamus on T2-weighted images, bilaterally 
(Figure 1, Figure 2 and 3). After reviewing the literature and 
clinically discussing the case, the most likely diagnosis was 
hypothesized to be AHD. Levodopa was prescribed and the 
dose titrated, with partial control of the symptoms. 

DISCUSSION 

HDV infection is considered the most serious form of viral 
hepatitis. HDV is a hepatotropic RNA virus that requires HBsAg 
in order to assemble new viral particles6. Histological examination 
of the HDV-infected liver demonstrates hepatocellular necrosis 
and inflammation; these findings are indistinguishable from 
those caused by other acute or chronic liver diseases7. Probably 
because of that, the literature shows that the development of 
AHD fundamentally depends on the presence of advanced 
chronic liver disease, regardless of its etiology.  

The first manifestations of AHD are reported to occur at 
50-60 years of age. In our clinical case, these were noticed at 
least 5 years earlier, showing that HBV/HDV coinfection might 
accelerate not only the progression of chronic liver disease but 
also the development of AHD. The literature shows that in adult 
carriers of HBsAg who are coinfected with HDV, the period 
of progression to chronicity is 2-6 years, whereas in children, 
chronicity occurs more quickly. HDV also has a remarkable 
ability to dominate and suppress other viral agents (such as 
HBV and HCV), especially in patients with chronic hepatitis 
and cirrhosis2, as shown in the case presented.

FIGURE 2 - Axial flair T2-weighted magnetic resonance image showing 
increased signals in the caudate nucleus, putamen (white narrow), and 
globus pallidus bilaterally. 

The pathogenesis of ADH has not yet been clearly 
elucidated. One hypothesis suggests that the presence of 
portosystemic shunts is a pre-condition to developing ADH3,4,5. 
This supposition is made because deviation of portal blood to the 
systemic circulation would result in the passage of neurotoxic 
substances, such as amino acids, ammonia, and heavy metals 
including manganese, that have not been removed by the 

FIGURE 1 - Axial T1-weighted magnetic resonance image demonstrating 
symmetrical, increased T1 signals in the globus pallidus bilaterally (white 
narrow).
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hepatobiliary system, through the blood brain barrier into the 
central nervous system (CNS)8-10. Accumulation of manganese 
in the CNS could result in increased levels of glutamate/
glutamine and reduced levels of myo-inositol (found in both 
hepatic encephalopathy and AHD). These changes exert a 
selective neurotoxic effect, affecting the integrity of neurons 
and astrocytes, mainly in the basal nuclei, brainstem, and white 
matter8. In the basal ganglia, manganese might accumulate in 
the mitochondria of the globus pallidus, thereby damaging the 
glial cells, as suggested by the diffuse hyperplasia of astrocytes, 
microcavitation, and zonal necrosis observed5,6,9. Moreover, this 
would also cause cellular loss and gliosis in the caudate nucleus, 
putamen, and subthalamus nucleus. This hypothesis is supported 
by observational studies of manganese miners who developed 
extrapyramidal symptoms; studies in that population showed 
the same neuropathological characteristics as those described 
in patients with AHD. In addition, the satisfactory therapeutic 
response to manganese chelators seen in patients with cirrhosis-
related Parkinsonism further reinforces this theory9.  

Manganese also seems to interfere with dopamine 
metabolism. In a prospective study of 214 patients with 
liver cirrhosis who were eligible for liver transplantation, 9 
demonstrated features of Parkinsonism11. Positron emission 
tomography scanning revealed significant reduction in the 
availability of the D2 dopamine receptor in 5 of the 9 patients 
studied and a significant reduction in the dopamine transporter 
in 3. These data suggest that the alterations that damage pre-
synaptic and striatal pro-synaptic neurotransmission could 
be the cause of Parkinsonism, explaining the limited effect 
of dopaminergic therapy. However, other mechanisms, such 

as genetic predisposition, could play a role in the increased 
deposition of manganese in the CNS of patients with cirrhosis, 
not only of those with Parkinsonism8,11. Our hypothesis is 
that, although not visualized on abdominal ultrasonography, 
our patient developed a portosystemic shunt. Such shunts are 
difficult to visualize, as has been reported by other authors.  

Basal ganglia hyperintensity demonstrated on T1-
weighted MRI suggests the diagnosis of AHD. Manganese 
is a paramagnetic metal that shortens the relaxation time of 
T1 enough to produce hyperintensity in the globus pallidus; 
however, the cause is not well established10. Such findings 
were observed in our patient. The cerebellum and the middle 
cerebellar peduncles are considered areas that are highly 
vulnerable to metabolic insults due to liver disease. In this 
clinical case, the patient presented with signs of cerebellar 
alteration (diadochokinesia and wide-based gait). The MRI also 
revealed hyperintensity in the cerebellar area on T2-weighted 
images, a characteristic finding in AHD. Focal abnormalities in 
the cerebellum have been attributed to spongiform degeneration, 
with increased water content or myelinolysis; however, these 
abnormalities can also occur with insults from poisonous 
metabolites and/or osmotic changes12. 

There are still controversies about the best treatment for 
AHD. Ferro et al.9 reviewed the literature and found works 
indicating that 11 of 16 patients were successfully treated with 
levodopa, while 9 of 13 patients were successfully treated 
with manganese chelators. They concluded that more data are 
required to identify the more promising treatment strategy. 
Our patient began treatment with levodopa and attained 
partial symptom improvement and clinical stability. She is still 
followed-up on an outpatient basis. 

In conclusion, it is imperative that AHD is included in the 
differential diagnosis of hepatic encephalopathy and other motor 
alterations in patients with chronic liver disease, because the 
clinical evolution, treatment, and prognosis of these conditions 
differ.
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