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Abstract 

Background Brain iron accumulation neurodegeneration (NBIA) comprises a group of rare diseases characterized 
by deposits of this metal in brain structures. It presents a great variability of progression, which can be fast enough to 
lead the patient to death in the first years of life, or slow enough to be confused with non-progressive diseases.

Case presentation Female, 19-year-old patient, cesarean delivery at 38 weeks of gestation. History of multiple scle-
rosis in a second-degree paternal aunt. Normal neuropsychomotor growth and development up to 11 months, when 
changes in gait began. After that, it got worse, with decreased muscle strength and falls, but it progressed so slowly 
that she was diagnosed with cerebral palsy, a non-progressive condition. At the age of 16, she underwent molecular 
analysis by exome sequencing, being diagnosed with the NBIA Phospholipase A2 (PLAN) variant. Currently doing 
physical therapy, hydrotherapy, occupational therapy and sertraline.

Conclusions The report draws attention to the variability of the disease and the possibility of confusion with other 
diagnoses, which may delay proper management.
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Background
Neurodegeneration with brain iron accumulation (NBIA) 
represents a group of neurodegenerative diseases whose 
main characteristic is the abnormal accumulation of iron 
in the basal nuclei of the brain [1, 2].

Over the years, several genetic and phenotypic muta-
tions have been discovered and, as a result, different 
cases of neurodegeneration have been reported. It is a 
heterogeneous group of diseases with diverse clinical 
presentations, whose diagnosis is challenging, especially 
due to the possible semiological overlap with some cases 
of non-progressive chronic encephalopathies [2]. There 
are several nosological entities that have in common 
the deposition of iron in the basal ganglia, which can be 
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evidenced by the classic “tiger’s eye sign” on magnetic 
resonance imaging [3].

The course of the disease is highly variable. Onset can 
occur from childhood to adulthood. Progression can be 
faster or slower, with long periods of stability [4]. There-
fore, due to the variability of the clinical syndromes and 
the evident overlap between them, reaching a specific 
diagnosis is often challenging.

Case presentation
This case was unique due to its presentation, initially 
without symptoms, later presenting an extremely slow 
progression, being confused with a non-progressive dis-
ease leading to a late diagnosis at 16 years of age.

Female, 19  years, student, was seen at the outpatient 
clinic with a complaint of speech disorders. History of 
cesarean delivery, at 38  weeks of gestation, develop-
ing fever, needing to be hospitalized for 15  days due to 
neonatal infection. Her parents are not consanguineous. 
The patient is the first of three children. There is a family 
history of multiple sclerosis in a second-degree paternal 
aunt. The family reported that the patient had a normal 
growth and neuropsychomotor development; and a qual-
itative change in gait at 11 months. Her learning was nor-
mal, with age-appropriate schooling.

The gait was altered, since she learned to walk, receiv-
ing an initial diagnosis of spastic diplegia, with partial 
improvement with rehabilitation. At the age of 6, she 
began to suffer frequent falls, in addition to tremors 
and occasional numbness in her limbs in the morning. 
the neurological exam revealed normal speech, global 
hyperreflexia, mild spasticity, without motor deficit or 
coordination alteration. The patient was diagnosed with 
cerebral palsy (CP).

At the age of 8, returned to the neuropediatrician with 
improvement in the episodes of falls and stabilization 
of the condition; however, school difficulties began. She 
had a magnetic resonance imaging of the skull, lumbar 
and cervical spine with no alterations, and screening for 
inborn errors of metabolism was then carried out, with 
no evidence of abnormalities.

The clinical picture remained stable until the age of 12, 
when there was a worsening of the spasticity in the lower 
limbs, with the need for a surgical procedure due to 
shortening of the tendons. From this age onwards, there 
was a worsening of symptoms with worsening of speech, 
writing and motor command, in addition to an increase 
in episodes of falling and worsening of motor skills.

At age 16, the physical examination showed a grade 
4 muscle strength in the upper limbs and a grade 3 on 
the lower limbs, with distal atrophy, bilateral, axial and 
appendicular ataxia, with hyperreflexia.

Electroneuromyography showed severe motor and sen-
sory axonal polyneuropathy predominantly affecting the 
lower limbs with ongoing signs of denervation. Nuclear 
magnetic resonance using a MR BRIVO 355 GE—USA 
MRI machine revealed significant cerebellar atrophy 
(Fig.  1), in addition to hypointensity in the globus pal-
lidus and substantia nigra of the midbrain bilaterally, on 
T2 and FLAIR sequences (Fig. 2). Molecular analysis by 
exome sequencing showed two heterozygous pathogenic 
variants in the PLA2G6 gene, consistent with a diagnosis 
of NBIA variant phospholipase A2 (PLAN). In the fol-
lowing months, there was a rapid worsening of speech 
and gait, requiring the use of a walker. The balance was 
impaired, showing Romberg’s sign when closed the eyes.

The patient is currently undergoing rehabilitation with 
physiotherapy, hydrotherapy, occupational therapy and 
drug therapy (using sertraline for mood swings). The 
younger sister started showing the same symptoms at age 
7 and is under investigation.

Early diagnosis of cerebral palsy is still an unreached 
goal in most underdeveloped countries, which sub-
stantially delays rehabilitation procedures, interfering 
with the overall prognosis. One of the factors that con-
tribute to this is the absence of a biomarker for the dis-
ease and the wide variety of diseases that can simulate 
and should be considered in the differential diagnosis., 
including later-onset, slower-progressing genetic diseases 
and neurometabolic genetic diseases, which may have a 
free-from-worsening interval. Demyelinating diseases 
can also have an atypical manifestation in childhood and 
interfere with this definition [5].

Another factor that may complicate the diagnosis of 
cerebral palsy in young children is that, in many cases, 
the clinical history does not show relevant antecedents 
or risk factors, such as pregnancy abnormalities, perina-
tal hypoxia, jaundice or prematurity. Especially in these 
patients, it would be important to carry out a more 

Fig. 1 MRI images of the patient’s brain, showing diffuse cerebellar 
atrophy on T2 sequence: A coronal. B Axial
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extensive approach or investigation, including genetic 
and metabolic screening [6].

NBIA is a rare disease, which most often begins in 
childhood. Prevalence data are not precise, with an esti-
mated prevalence of between 1:500,000 and 1:1,000,000 
inhabitants worldwide. Family history of multiple scle-
rosis may be associated with the occurrence of NBIA, as 
the disease commonly presents an increase in brain iron; 
however, the cause of this increase is still unclear [7]. It 
is known that there are 15 clinical-genetic forms and the 
most common are neurodegeneration associated with 
pantothenate kinase (PKAN), about 30–50% of cases, 
and phospholipase A2-associated neurodegeneration 
(PLAN), caused by mutations in the PLA2G6 gene [2, 8].

As demonstrated in a genetic test, the patient has the 
latter form, resulting from mutations in the PLA2G6 
gene. This gene encodes a group of phospholipase A2 
proteins, which are related to cell membrane homeosta-
sis and also involved in the synthesis of fatty acids and 
lysophospholipids [9].

Regarding phenotypes, the PLAN form encompasses 
three overlapping types: (1) classic infantile neuroaxonal 
dystrophy (INAD); (2) atypical neuroaxonal dystrophy 
(AND); (3) late-onset dystonia-parkinsonism (PARK14) 
[10].

Onset of the INAD form occurs in childhood and man-
ifests with progressive psychomotor deterioration, axial 
dystonia, spasticity, ataxia, and optic atrophy in some 
children. The progression of the disease is usually aggres-
sive, causing death in the first decade of life [9]. How-
ever, the case described behaved differently in the clinical 
aspect (suggesting AND) having a slower progression 

and been confused with a non-progressive chronic 
encephalopathy.

This can be explained by the fact that there are non-
progressive chronic encephalopathies that can manifest 
after a free interval and progress during a certain period, 
simulating a progressive encephalopathy. The oppo-
site also occurs, when some metabolic or degenerative 
diseases can advance so slowly that they allow a certain 
degree of development, causing the impression of being a 
non-progressive encephalopathy [11].

Magnetic resonance imaging can direct to NBIA. In 
PLAN-type NBIA, there is usually disproportionate cor-
tical and cerebellar atrophy. Iron deposition in the glo-
bus pallidus and substantia nigra may be less intense or 
absent in up to half of patients with the PKAN type. This 
was the case of our patient, who did not see the classic 
“tiger’s eye sign” (hypersignal area with hypointense halo 
in the globus pallidus) [12, 13].

In the present case, the diagnosis of Cerebral Palsy (CP) 
was initially given, a non-progressive neuromotor disor-
der that affects the development of movement, tone and 
posture due to a lesion in the developing brain that can 
occur from the fetal to post-natal period [14, 15]. In the 
patient’s clinical history, there was a case of hospitaliza-
tion by neonatal fever, which was a confounding risk 
factor.

Cases of NBIA with a slowly progressive course may 
be more likely to be misdiagnosed as CP. It is important 
to pay attention to the main differential diagnoses that 
can delay the correct identification of a progressive neu-
rodegenerative syndrome, causing a delay in adequate 
treatment. The family history and knowledge about the 

Fig. 2 Axial MRI images of the patient’s brain showing signs of iron deposition in structures of the extrapyramidal system: A hyposignal in the 
substantia nigra of the midbrain in the SWI sequence. B Hyposignal in globus pallidus bilaterally in SWI sequence. C Hyposignal in globus pallidus 
bilaterally on DWI sequence
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disease’s clinical evolution are important to find a correct 
differential diagnosis [11, 16].

There is still no recognized treatment for NBIA and 
gene therapy is still experimental. Some studies suggest 
that the use of the iron chelator deferiprone can slow 
down the PKAN form, with neuroimaging follow-up 
showing reduction in iron deposits. In the PLAN form 
there is little evidence that the antidepressant desipra-
mine and deuterated polyunsaturated fatty acids can 
bring any benefit [8].

Conclusion
This report discusses the challenge of diagnosing neu-
rological disorders that overlap in their clinical pres-
entations. We emphasize the importance of a specific 
nosological diagnosis to direct genetic counseling, allow-
ing the family to make the most assertive decision regard-
ing the recurrence risk.
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