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WAbstract
Sandhoff disease is a rare autosomal recessive 
lysosomal storage disorder caused by HEXB 
mutations that lead to progressive accumulation of 
GM2 gangliosides and neurodegeneration. Motor 
deficits, cognitive decline, and seizures are well 
recognized, but comorbid psychiatric presentations 
particularly mania are rarely reported and can 
obscure or delay diagnosis. We describe a 38-year-
old woman with a long-standing diagnosis of Bipolar 
I Disorder with mixed features who presented with 
a five-day history of escalating manic and psychotic 
symptoms, including expansive and irritable mood, 
impulsivity, persecutory delusions, and auditory 
hallucinations, against a background of progressive 
ataxia, dysarthria, and functional decline since 
childhood. Neurological examination revealed 
cerebellar signs and hyperreflexia, and computed 
tomography of the brain showed cerebellar atrophy. 
Whole-exome sequencing identified a homozygous 
pathogenic HEXB missense variant, confirming a 
diagnosis of late-onset Sandhoff disease. She was 
treated with risperidone, lorazepam, and up-titrated 
sodium valproate, with resolution of the acute manic 
episode and subsequent stabilization on a combined 
psychotropic and rehabilitative regimen. This case, 
believed to be the first reported instance of Sandhoff 
disease with bipolar disorder in the United Arab 
Emirates, illustrates the variable neuropsychiatric 
presentation of late-onset GM2 gangliosidosis 
and underscores the value of a multidisciplinary, 
metabolic-genetic work-up in patients with atypical 
or treatment-resistant psychiatric presentations 
accompanied by progressive neurological signs.

Open Access

gangliosidosis, a lysosomal storage disease resulting 
from mutations in the HEXB gene on chromosome 
5q13, which encodes the β-subunit of the enzymes 
β-hexosaminidase A (HEXA) and β-hexosaminidase B 
(HEXB) (1). These enzymes are essential for breaking 
down GM2 gangliosides, glycosphingolipids found 
primarily in neuronal cells. Mutations in HEXB lead to 
accumulation of GM2 gangliosides within lysosomes, 
disrupting neuronal function and causing progressive 
neurodegeneration [1,2].

The other subtype of late-onset gangliosidosis, late-
onset Tay-Sachs disease, results from mutations in the 
HEXA gene. Patients with Tay-Sachs disease experience 
symptoms similar to those of Sandhoff disease, although 
neuropsychiatric symptoms are more prevalent in Tay-
Sachs disease. This autosomal recessive disease 
underscores the critical role of HEXB in maintaining 
neuronal health [3,4]. 

Sandhoff disease is rare, with an estimated prevalence of 
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 Introduction
Sandhoff disease is a subtype of late-onset GM2 
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Case Description

We present the case of a 38-year-old Iranian woman with 
Bipolar I Disorder with mixed features, diagnosed in 2008 
and maintained on escitalopram, risperidone, and sodium 
valproate. She presented to the emergency department 
with a five-day history of escalating manic symptoms 
progressing to agitation, including increased energy, 
expansive and irritable mood, decreased need for sleep, 
and talkativeness with flight of ideas. She also displayed 
impulsive spending through online shopping, persecutory 
delusions toward her family, and auditory hallucinations. 
Her medical history included a diagnosis of ataxia in 2019 
and a recent diagnosis of Sandhoff disease confirmed by 
genetic testing. Whole-exome sequencing performed on 
blood samples from the proband revealed a homozygous 
missense variant in HEXB on chromosome 5, positive 
for the infantile, juvenile, and adult forms of Sandhoff 
disease (Table 2).

The patient is the child of first-degree consanguineous 
parents, with a strong history of consanguinity throughout 
both parents’ families. She was born at full term via 
standard delivery, the second of four siblings, and 
reached appropriate early developmental milestones, 
walking and talking by age one. At age 11, her health 
began to deteriorate: her motor movements slowed, 
she had difficulty sitting and standing, and she began 
dropping objects due to impaired grasp. Her family noted 
abnormal facial muscle movement, and her speech 
and voice progressively deteriorated. At age 13, she 
developed ataxia with progressive leg weakness that now 
necessitates wheelchair use. Since late adolescence she 
has required multiple psychiatric hospital admissions 
each year, averaging three per year since the early 
2000s, with manic relapses occurring approximately 
every three months. 

She also experienced mild memory impairment that 
affected her academic performance; no formal intelligence 
quotient testing has been performed. She remained self-
sufficient at home until age 29, after which functional 
decline necessitated daily caregiver assistance. Family 
history was notable for multiple congenital anomalies, 
including a cousin diagnosed with Joubert syndrome. 

On this presentation she also reported mild memory 
impairment, slurred speech, bladder incontinence, 
constipation, and intermittent pins-and-needles 

1 in 1,000,000 individuals, and affects males and females 
equally. The Creole population of Argentina, Métis 
communities in Saskatchewan, Canada, and individuals 
of Lebanese descent have the highest reported rates 
of the disease [5]. Infants with Sandhoff disease often 
appear normal at birth but begin to exhibit motor deficits 
and developmental abnormalities by three to six months of 
age [4,6]. As the disease progresses, additional features 
appear, including hypotonia, developmental regression, 
loss of motor skills, and exaggerated startle responses 
[4]. Other typical findings include progressive weakness, 
cognitive decline, seizures, and loss of vision and hearing; 
a “cherry-red spot” on ophthalmological examination of 
the macula is a distinctive finding [5]. In late-onset Tay-
Sachs disease, neuropsychiatric manifestations and 
cerebellar dysfunction occur more frequently, although 
motor symptoms such as dysphagia and developmental 
delay occur at similar rates in both conditions.

Diagnosis is usually clinical, supported by enzymatic 
testing demonstrating reduced β-hexosaminidase A and 
B activity in peripheral blood leukocytes or fibroblasts [4]; 
identification of the causative HEXB variant by genetic 
testing is confirmatory. Electrophysiological studies often 
reveal abnormal motor and sensory nerve conduction, 
and neuroimaging typically shows brain atrophy and 
white matter abnormalities [5].

Bipolar disorder is a major global health concern, 
affecting an estimated 46 million people worldwide, 
and is characterized by alternating episodes of 
depression, mania, or hypomania [7]. Although primarily 
a psychiatric condition, bipolar disorder has been linked 
to neurodegenerative disease: approximately 40% of 
patients with Sandhoff disease have been reported 
to experience psychiatric symptoms such as bipolar 
episodes and psychosis [8].

Sandhoff disease is a rare GM2 gangliosidosis that 
primarily affects the nervous system and can present with 
a broad spectrum of motor and cognitive symptoms across 
the lifespan [9]. In our patient, Sandhoff disease coincided 
with an established diagnosis of bipolar disorder, offering 
an opportunity to describe the neurological features of 
late-onset Sandhoff disease in the context of coexisting 
psychiatric illness, and, to our knowledge, to report the 
first such case documented in the United Arab Emirates 
[10].
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was 5/5 in neck flexors and extensors; 5/5 proximally and 
distally in the right upper limb; 4/5 proximally and distally 
in the left upper limb; and 4/5 proximally and distally in 
both lower limbs. Reflexes were hyperactive bilaterally 
with bilateral upgoing plantar responses. Bilateral finger-
nose ataxia, more pronounced on the right, and an ataxic 
gait were noted; pinprick sensation was intact bilaterally. 

paraesthesia lasting 5-10 minutes without associated 
rash. On neurological examination she was conscious 
and fully oriented to time, place, and person. She had 
gaze-evoked nystagmus on horizontal gaze; other cranial 
nerves were intact, with no facial weakness and normal 
extraocular movements. Upper and lower limb tone was 
mildly reduced with decreased muscle bulk. Motor power 

Age / Date Clinical event/care milestone
Birth Born at full term to consanguineous parents; normal early development
Age 1 Achieved independent walking and speech

Age 11
Onset of motor slowing, gait and sitting difficulty, impaired grasp, facial and speech 
changes

Age 13 Onset of ataxia and progressive leg weakness; eventual wheelchair dependence

2008
Diagnosed with Bipolar I Disorder with mixed features; started on escitalopram, 
risperidone, and sodium valproate

Late adolescence 
- 2000s onward

Recurrent psychiatric hospitalizations (~3/year); manic relapses roughly every 3 
months

Age 29
Loss of independence in activities of daily living; began requiring daily caregiver 
assistance

2019 Formal clinical diagnosis of ataxia

Pre-admission
Whole-exome sequencing identifies homozygous HEXB missense variant; genetic 
diagnosis of Sandhoff disease confirmed

Index admission, 
Day 0

Presents to emergency department with 5-day history of escalating mania, 
psychosis, and agitation

Index admission
Neurological examination shows cerebellar signs and hyperreflexia; CT brain 
shows cerebellar atrophy (Figure 1); admitted under psychiatry for Bipolar disorder, 
current episode manic, severe, with psychotic features

Index admission
Started on risperidone and lorazepam; sodium valproate up-titrated; escitalopram 
discontinued

Day 6
Discharged on risperidone, lorazepam, and sodium valproate with clinical 
improvement

Post-discharge
Depressive symptoms emerge; escitalopram restarted, then interrupted at home 
and not resumed by caregiver

Post-discharge
Travels to Iran for 6 months of rehabilitation and physiotherapy while continuing 
other medications

Follow-up
Returns and resumes outpatient follow-up; family reports sustained psychiatric 
stability on current regimen

Table 1. Timeline of clinical events across the episode of care.
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Figure 1. Computed Tomography imaging of the brain demonstrating cerebellar vermis atrophy and generalized cerebellar 
volume loss, with significant dilatation of the fourth ventricle and prepontine cistern (A-F).
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Diagnostic Assessment, Therapeutic 
Intervention, and Follow-Up
Diagnostic assessment

The differential diagnosis for this presentation included 
Bipolar I Disorder, current episode manic with psychotic 
features; bipolar affective disorder, mixed episode; and 
mood disorder secondary to a general medical condition 
(Sandhoff disease). These possibilities were evaluated 
in light of her mood lability, psychotic symptoms, and 
known underlying metabolic disorder. Laboratory testing 
for vitamin levels, alpha-fetoprotein, ceruloplasmin, 
and vasculitis screening was unremarkable. Computed 

tomography of the brain revealed cerebellar atrophy 
(Figure 1), consistent with a chronic, likely developmental, 
posterior fossa process. Diagnostic confirmation of 
Sandhoff disease relied on demonstration of reduced 
β-hexosaminidase activity together with identification of 
the homozygous pathogenic HEXB variant on whole-
exome sequencing (Table 2); no notable access, financial, 
or cultural barriers were encountered in obtaining testing. 
Given the progressive, multisystem nature of late-onset 
Sandhoff disease, the expected course is one of gradual 
neurological decline, although the rate and severity 
are variable and psychiatric symptoms may fluctuate 
independently of neurological progression.

Table 2. Primary molecular genetic finding identified by whole-exome sequencing 
Based on genome build 37 (GRCh37). SIFT/PolyPhen-2: computational tools predicting variant deleteriousness. Allele frequency 

based on gnomAD v2.1.1 (controls). Variant classification based on ACMG criteria. AR, autosomal recessive.
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underlying neurodegenerative or lysosomal storage 
disease, often requiring prolonged, multidisciplinary 
management [12,13]. Notably, some antipsychotics, 
including haloperidol and chlorpromazine, have been 
associated with worsening neurological symptoms and 
disease progression in lysosomal storage disorders, 
possibly reflecting increased neuronal vulnerability in the 
setting of pre-existing neurodegeneration, and should be 
avoided [13]. Depression and anxiety are also common 
comorbidities across the course of late-onset GM2 
gangliosidoses [12]. This case illustrates that, when faced 
with a mixed neuropsychiatric presentation, clinicians 
should consider rare metabolic causes of psychiatric 
illness.

Diagnosis of Sandhoff disease is supported by low 
HEXA and HEXB activity together with identification 
of the causative HEXB variant. Our patient carried a 
homozygous HEXB mutation, while her siblings were 
heterozygous carriers. Her CT findings of cerebellar and 
cerebral atrophy are consistent with those previously 
reported in adult-onset GM2 gangliosidoses [5,8].

Management requires a personalized approach 
combining neuroprotective strategies with psychotropic 
treatment that controls psychiatric symptoms while limiting 
neurological deterioration. Antipsychotic medications may 
carry an increased risk-to-benefit ratio in these patients, 
as dopamine-blocking agents have been reported to 
worsen neurological dysfunction in lysosomal storage 
disorders [12,13]. In some patients, electroconvulsive 
therapy and benzodiazepines may offer safer, more 
effective alternatives for psychiatric symptoms associated 
with metabolic disease [12]. A multidisciplinary team of 
neurologists, psychiatrists, geneticists, and specialized 
nurses is essential to address both the physical and 
emotional needs of these patients. Further research into 
the intersection of neurodegenerative and psychiatric 
illness is needed to refine diagnosis and enable more 
tailored treatment, including systematic evaluation of 
pharmacological and non-pharmacological interventions.

Strengths and Limitations

The principal strength of this report is a genetically 
confirmed diagnosis in an adult patient with a well- 
documented, decade-long psychiatric history, allowing 

Therapeutic intervention

The patient was admitted under psychiatry with a diagnosis 
of bipolar disorder, current episode manic, severe, with 
psychotic features. She was started on risperidone and 
lorazepam, sodium valproate was up-titrated to a higher 
dose, and escitalopram was discontinued given the risk 
of destabilizing her manic state. She was discharged 
after six days on risperidone, lorazepam, and sodium 
valproate (as Depakene Chrono, extended release), with 
improvement in her mental state.

Follow-up and outcomes

At discharge the patient had begun to develop depressive 
symptoms, and escitalopram was restarted as part of 
her previously effective regimen, with a plan for close, 
frequent follow-up given the risk of a switch to mania. 
However, her father did not resume the escitalopram after 
it was interrupted at home. She subsequently travelled 
to Iran for six months of rehabilitation and physiotherapy 
while continuing her other medications, before returning 
to resume follow-up with our team. At her most recent 
outpatient review, her father and sister reported that she 
remained psychiatrically stable on this regimen, with 
good tolerability and no new adverse or unanticipated 
events reported since discharge. 

Discussion
Adult-onset Sandhoff disease can be challenging to 
diagnose. Early signs may include ataxia, lower- limb 
weakness, and gait disturbance that gradually worsen; 
speech and swallowing difficulties may follow, further 
impairing quality of life [11]. The coexistence of Sandhoff 
disease with bipolar disorder complicates management, 
as each illness may exacerbate the other’s symptoms. 
Neuropsychiatric manifestations of late-onset GM2 
gangliosidoses described in the literature include 
disorganized thinking, delusions, ideas of reference, and 
visual or auditory hallucinations, frequently accompanied 
by affective disturbance or behavioral change [8,12]. 

Our patient presented with manic symptoms, persecutory 
delusions, auditory hallucinations, and a history of self-
harm. Although many patients with primary psychiatric 
disorders respond to standard neuro pharmacological 
therapy, response may be less predictable in those with 
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detailed correlation between neurological progression 
and psychiatric course; to our knowledge, this is the 
first reported case of Sandhoff disease with comorbid 
bipolar disorder from the United Arab Emirates. 
Limitations include the inherent constraints of a single-
patient case report, which cannot establish causality or 
be generalized beyond this patient; reliance on family-
reported developmental and psychiatric history, which 
may be subject to recall bias; the absence of formal 
neuropsychological or intelligence quotient testing; and 
incomplete follow-up data during the patient’s period of 
rehabilitation abroad.

In summary, Sandhoff disease is challenging to diagnose 
without appropriate metabolic and genetic testing. Its 
symptoms and signs require prompt intervention to 
improve the patient’s quality of life while limiting adverse 
complications. A multidisciplinary approach is essential in 
managing such patients, with careful consideration of the 
effects of neuromodulating medications on underlying 
neurodegeneration.

Patient Perspective

Because of the patient’s cognitive and communication 
difficulties, her perspective on treatment was conveyed 
through her father and sister, her primary caregivers, 
during outpatient follow-up. They reported that, despite the 
initial distress caused by her acute psychiatric admission, 

she tolerated the adjusted medication regimen well and 
preferred to continue treatment and rehabilitation at 
home surrounded by family, including during her period 
of physiotherapy in Iran. The family expressed relief at 
the psychiatric stabilization achieved and emphasized 
the importance of consistent medication adherence 
and close follow-up in maintaining her wellbeing and 
functional independence at home.
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