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M ucopolysaccharidoses (MPS) 
are a group of rare inborn 
errors of metabolism.1–3 Each 

type is due to a lysosomal enzyme 
deficiency leading to impaired 
catabolism of glycosaminoglycans that 
causes the accumulation of abnormal 
metabolic products.1–3 Morquio 
syndrome, also known as MPS IV,1–3 

has 2 subtypes, A and B, which are due 
to deficiencies of galactose-6-sulfatase 
and β-galactosidase, respectively.1–3 

Due to the vast number of mutations 
and allelic heterogeneity, disease 
presentation can range from mild to 
severe forms. Those with severe 
manifestations typically survive up to 
20–30 years, whereas patients with 
milder presentations of MPS IV have 
been reported to live to their 70s.4,5 

The incidence of MPS IVA is 
0.22–1.3 per 100,000 live births 
compared to the less common MPS 
IVB with an incidence of 
0.02–0.14 per 100,000.3,6,7 Because of 
the greater prevalence and severity of 
MPS IVA, the clinical features and 
treatment for Morquio syndrome are 
generalized predominately from 
research on type A. 

Clinical manifestations of Morquio 
syndrome are progressive and often 
start to become apparent by 2–4 years 
of age.8 Signs of spinal deformity and 
reduced growth rate are observed as 
early as 18 months of age.9 Additional 
clinical manifestations of Morquio 
syndrome are multisystemic and often 
present with skeletal dysplasia, short 
stature, respiratory involvement, 
corneal clouding, decreased hearing, 
and dental anomalies.4,10–14 Other 
forms of MPS, such as subtypes II and 
III, commonly have coarse facial 
features and neurological involvement 
including hyperactivity, attention- 

deficit/hyperactivity disorder, and 
aggressive behavior; however, such 
neurological manifestations are rare in 
MPS IV, and intellectual ability is often 
spared.9 

Given that few patients with MPS 
IV live beyond 3 decades of life, little is 
documented about the disease 
manifestations in the later stages of 
life and its relationship with other 
comorbid conditions typical to such 
age groups. Moreover, little is known 
about neurobehavioral manifestations 
in elderly patients with MPS IV living 
into the seventh decade of life. The 
current case is that of an older adult 
patient with Morquio syndrome 
requiring psychotropic management 
in the setting of mood instability and 
aggression. This case contributes to 
the growing knowledge of 
neurobehavioral manifestations in 
Morquio syndrome and can aid 
clinicians in the psychopharmacological 
management of patients with rare MPS. 

Case Report 
A 73-year-old married white man 

was referred to a geriatric psychiatry 
consultant for physical aggression 
toward nursing staff and other 
coresidents in his long-term care 
facility. He was noted for multiple 
chronic medical conditions including 
hypertension, glaucoma, 
hyperlipidemia, benign prostatic 
hyperplasia, dwarfism, and Morquio 
syndrome, unspecified type. He had no 
prior psychiatric conditions including 
any type of addictive disorder. 
However, it was noted that he had a 
history of memory decline. 

Pharmacologically, he received 
atorvastatin, finasteride, latanoprost, 
bisacodyl, and diltiazem. Additionally, 
he had been on diazepam 5 mg 3 times 

a day for anxiety and muscle relaxation 
for an extended period. Prior to his 
admission to this facility, he was cared 
for by his wife and an in-home 
caregiver. He eventually became a 
significant burden to his elderly wife, 
which prompted his admission to the 
facility approximately 4 months prior. 
Since his admission, he also became a 
considerable challenge to the nursing 
team due to his anxiety, verbal 
aggression, and refusal of activities of 
daily living. He then became physically 
aggressive and nonresponsive to 
verbal redirections. At his psychiatric 
evaluation, he was found to be alert but 
indifferent with poor eye contact and 
was sitting in a wheelchair. His speech 
was loud but coherent, speaking only 
when spoken to. No delusions or 
hallucinations were noted primarily 
based on nursing observation. He was 
nonresponsive to questions as to his 
mood, while his affect was blunted. He 
did not respond to questions 
concerning his cognitive function. 
However, he was aware that he was 
not at home. Additionally, there was no 
fluctuation of his consciousness. His 
laboratory data including complete 
blood count, basic metabolic panel, 
urinalysis, vitamin B12 level, folic acid 
level, and thyroid-stimulating 
hormone level were largely 
unremarkable. Based on a mental 
status examination and basic 
laboratory investigations, underlying 
delirium was ruled out. 

At the initial visit, his diazepam was 
tapered off while he was placed on 
aripiprazole 2 mg once a day for mood 
instability. Throughout the follow-up 
visits, aripiprazole was titrated up based 
on his response (2 mg once a day for 
7 days, 5 mg once a day for 7 days, 
7 mg once a day for 7 days, 10 mg once 
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a day for 7 days, and 15 mg once a day 
eventually). His behavior symptoms 
became much more manageable at the 
daily dose of aripiprazole 15 mg. He 
was markedly calmer and cooperative 
with his nursing care. However, his 
affect remained blunted, and he 
displayed no noticeable side effects 
from the aripiprazole. Per nursing 
staff, he was very alert and could 
follow instructions. In addition, he 
became compliant with medication 
and attended recreational therapy 
sessions. 

Subsequent to his behavioral 
stabilization, the patient unfortunately 
experienced a cerebrovascular 
accident (CVA) evidenced by brain 
magnetic resonance imaging without 
contrast. It demonstrated multiple 
moderately large infarcts in the 
posterior circulation involving bilateral 
occipital lobes and cerebellar 
hemispheres. Additionally, the right 
temporal lobe was affected. He was 
treated in a local medical center and 
then returned to the same long-term 
care facility. After the CVA, the 
patient physically declined in all 
aspects including significant ataxia 
but remained behaviorally 
manageable with the same 
treatment. His family decided to 
bring him home on hospice care, 
where he passed away. 

Discussion 
There are few studies that include 

older adults over 65 years of age with 
Morquio syndrome and even fewer 
that focus on psychiatric outcomes. In 
the literature, Morquio syndrome is 
predominately described as without 
neurocognitive involvement or 
psychopathological symptoms.2,3,15,16 

However, there is a growing body of 
evidence that suggests the contrary. 
There are reports of mild cognitive 
changes, specifically in areas of 
attention and hypersocial behavior, 
and other psychological symptoms, 
such as anxiety and depression.11,16–20 

However, it is important to note that 
these studies were conducted in 
primarily pediatric populations or 
with small sample sizes. 

Herein, we report a rare case of an 
elderly patient with Morquio syndrome 
exhibiting neurobehavioral symptoms 
including aggression toward staff and 
coresidents at his long-term care 
facility. Due to the lack of official 
guidelines on managing these 
symptoms in adult patients with 
Morquio syndrome, drug selection 
was primarily based on side effect 
profiles of available antipsychotic 
medications. Aripiprazole was the 
preferred drug because of its overall 
safety profile in the elderly who are 
more prone to gait disturbance as well 
as sedative side effects of 
antipsychotic medications. The 
patient’s prior diazepam was tapered 
off, and the aripiprazole was slowly 
titrated up on subsequent visits after 
ensuring the dose was appropriately 
tolerated and the patient’s clinical 
response was carefully measured. A 
daily dose of aripiprazole 15 mg was 
adequate to resolve his previous 
aggression; however, his affect 
remained blunted. Given the patient’s 
prior history of ataxia, antipsychotics 
such as risperidone and quetiapine 
were less favored for symptomatic 
control to avoid precipitating 
extrapyramidal and sedative side 
effects. With aripiprazole treatment, 
the patient did not display any 
noticeable adverse effects, such as 
sedation, tremors, restlessness, and 
insomnia. 

It is important to note that atypical 
antipsychotic medications should also 
be used with caution in elderly 
individuals with known diagnoses of 
dementia due to a black box warning 
regarding CVA. While our patient did 
not have an official diagnosis of 
dementia, cognitive decline of 
unknown severity was documented 
prior to admission to the long-term 
care facility. Obtaining a full cognitive 
assessment to investigate underlying 
dementia is important when 
considering starting antipsychotic 
medications in patients with cognitive 
decline. However, performing a 
cognitive assessment was difficult in 
this case given the patient’s ongoing 
mood instability and agitation in the 

clinic. Ultimately, the patient 
experienced a CVA while receiving 
treatment with aripiprazole, yet it is 
hard to distinguish whether this was a 
side effect from antipsychotic therapy 
or attributable to the patient’s other 
comorbid medical conditions. When 
considering initiating aripiprazole in 
similar patient populations, it is 
important to fully assess their risk of 
stroke, including but not limited to 
history of hypertension, 
hyperlipidemia, cardiac pathologies, 
and prior stroke. It is also essential to 
consider secondary prevention 
measures, such as statins, antiplatelets, 
or other medications known to reduce 
CVA risk. After experiencing the CVA, 
the patient was transitioned from the 
long-term care facility to home 
hospice care due to continued physical 
decline. If the patient had continued to 
stay within the long-term care facility, 
treatment with an antidepressant 
could have been attempted to address 
his blunted affect. 

This case illustrates the risks and 
benefits of using aripiprazole for the 
management of neurobehavioral 
symptoms in a patient with Morquio 
syndrome. However, our findings are 
limited by the treatment of only 
1 patient, and more investigation is 
needed regarding neuropsychiatric 
outcomes in Morquio syndrome. With 
advancements in technology and 
medical treatments, patients with rare 
diseases, including Morquio 
syndrome, are living longer and may 
also need to utilize long-term care 
facilities. Because management of 
psychiatric conditions with mood 
instability and aggression presents 
significant challenges in long-term 
care settings,21–23 it is important to 
identify psychiatric manifestations 
in patients with rare diseases so that 
adequate treatment guidelines can 
be developed to manage their 
symptoms. 

Conclusion 
Psychopathologies are under- 

recognized in Morquio syndrome, 
especially within geriatric 
subpopulations. This case is the first, 
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to our knowledge, in the literature to 
highlight the variable behavioral and 
mood manifestations as well as well as 
their managment in an elderly patient 
in his 70s with Morquio syndrome. 
Discussed are the risks and benefits of 
aripiprazole therapy along with the up- 
titration protocol that successfully 
reduced the patient’s symptoms of 
agitation and physical aggression. 
However, there needs to be further 
investigation into the safety profile of 
antipsychotics for the optimal 
management of comorbidities in older 
patients with Morquio syndrome. 
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