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ABSTRACT

GRIN2B (Glutamate lonotropic  Receptor
NMDA Type Subunit 2B) gene disorder is
purely a neurodevelopmental disorder. It has a
mild to profound intellectual disability, delayed
development of speech along with motor skills.
The GRIN2B gene majorly contributes to
normal neuronal development in humans and is
found on chromosome 12. The syndrome occurs
when one of the two copies of the GRIN2B gene
loses its normal function and as It plays a very
important role in the transmission of signals in
the brain.

Determine the psychological and neurological
problems among GRIN2B-RELATED
SYNDROME along with to Determine causes
and risk factors of GRIN2B-RELATED
SYNDROME. Also, to find the effectiveness of
innovative physiotherapy treatment protocols
for this rare condition. To Support Initiatives in
the World aiming at improving Health and
Wellbeing of GRIN2B-RELATED
SYNDROME patients and Raise awareness of
the role of Safety and Health culture and in
protecting and enhancing children’s physical
and psychological development. Here, we
summarize the current reports of disease-
associated variants in GRIN2B from patients
with several neurodevelopmental disorders, and
discuss  implications, highlighting  the
importance of functional analysis and precision
therapies.

Keywords: Developmental Delay; Intellectual
Disability; Neurodevelopment Disorder;
Physical Therapy.

INTRODUCTION

GRIN2B (Glutamate lonotropic
Receptor NMDA Type Subunit 2B) gene
disorder is purely a neuro-developmental
disorder.lt has a mild to profound
intellectual disability, delayed development
of speech along with motor skills. GRIN2B
genes has very important role of controlling
NMDAR (N-methyl-D-aspartate receptor)
that is found in the family which is inotropic
glutamate that mediates a slow, Ca?
permeable component of excitatory synaptic
transmission in CNS System.[1]

The GRIN2B gene plays a crucial
role in normal neuronal development and is
important for learning and memory.The
expeditious  development of  whole
exome/genome sequencing technologies has
given revolt to an unprecedented volume of
data linking patient genomic variability to
brain disorder phenotypes. Mutations in
GRIN2B were distributed throughout the
entire gene in several patients with various
neuropsychiatric and developmental
disorders.

The GRIN2B gene encoding the GIuN2B
subunit being implicated in many cases of
neurodevelopmental disorders, which are
psychiatric  conditions  originating in
childhood and include language, and motor
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learning disorders in autism spectrum
disorder (ASD), attention deficit
hyperactivity disorder (ADHD),
developmental delay, epilepsy and other
condition like Schizophrenia. Studies that
provide functional analysis of variants are
still lacking, however current analysis from
the new variants that segregate with disease
cases such asintellectual disability,
developmental delay, ASD, or epileptic
encephalopathies reveal altered NMDAR
function.[2][3][4].

To date, fewer than 100 individuals
have GRIN2B-related neurodevelopmental
disorder /or child onset epilepsy is around
0.2%-1%.[2] Males and females of all races
can be born with is variation. so far, we
know of several hundred individuals are
diagnosed from many different countries all
around the world.[5]

Here, we summarize the current
reports of disease-associated variants
in GRIN2B from patients with several
neurodevelopmental disorders, and discuss
implications, highlighting the importance of
functional analysis and precision therapies.

CASE DESCRIPTION

A seven-year-old male was sent to
the paediatrics physiotherapy department
where his mother reported developmental
delay along with difficulty in walking,
communication, chewing food, drooling of
saliva, tightness in right lower limb, seizures
and screaming. A brief history was taken by
the patient’s mother where we found that
the patient was delivered by a normal
delivery and was discharged the next day.
But after two days, the patient had fever and
was kept in NICU for 3 days. After 4
months, the patient’s family started noticing
that he was not able to hold his neck similar
to the children of his age group. But around
seven months later, he was able to achieve
his neck holding. At 13 months old, the
patient suffered with diarrhoea and high
fever due which he was admitted to the local
children speciality hospital and was kept
there for 3 days. The doctor suggested to

stop feeding and put him on the oral
supplementary. After 15 days, the patient
again had the same episode as the previous
and was again admitted for 3 days. In this
duration, he lost 2-3 kg weight, but looking
at his development delays and frequent
episodes of fever and diarrhoea, the
patient’s family decided to take him to
another doctor where the doctor suggested
to take his MRI. After screening of MRI, the
doctor was not able to draw any conclusion
and decided to let him grow along with his
achievement of milestones with the help of
physiotherapy. By the age of 7, the patient
was taken to several hospitals and several
medication and therapies was done. Various
doctors added him into different spectrum of
diseases such as CP, Autism, Downs
Syndrome, etc. but was not diagnosed
exactly. During this period of time, the
patient started to have frequent tonic-clonic
seizures which lasted for 1-1.5 minutes once
or twice a day or two.

Patient’s information

Subjective Examination: At present
the patient is unable to sit on his own,
unable to chew food, drooling of saliva, not
trying to take things into his hands on his
own and bears more weight on his left leg.
He screams constantly and achieving
minimal  tripod  sitting.  Ophthalmic
consultation reveals that the patient has
altered retinal pigmentation in eyes. There is
the presence of contracture in ankles. He
refuses to speak and screams and gets easily
scared.

Mother Father

Patient Patient's Brother
(7 Years OIld) (15 Months Old)

Figure-1: Pedigree Chart
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Fig. 2. Shows the posture of patient in a) Anterior, b) Lateral, ¢) Posterior views.

Clinical Findings

In the evaluation procedure, we
found out that his developmental history the
gross motor skills partially achieved in
which he has gained control of his head
along with rolling, sitting supported &
unsupported pull to standing activities
(supported & unsupported) achieved. In fine
motor skills, he was able to hold the objects
but he unwilling to form those activities. He
was able to recognize his mother and
strangers. He was able to speak
monosyllables and bisyllables. His no visual
fixation, tracking, scanning was achieved.
There was partially closure of the lips.
There was presence of right-side mouth
deviation along with tongue protrusion. He
was able to suck and swallow the food but
he used to choke on some of the solid foods.

The patient was fully energetic and
loves listening music, watching his favourite
cartoons for not more than 2-3 minutes. The
patient also loves foods which make sounds
while eating. After more investigation, we
found out that he has a history of seizures
which lasts for 1-1.5 minutes once or twice
a day. EEG reports suggested that he had
epileptic  encephalopathy. Where the
seizures were tonic-clonic type, during the
episodes, the patient has left side eye
deviation along with tonic flexion of limbs.
Ophthalmic  consultation and  further
ophthalmic investigations reveal that the
patient had altered retinal pigmentation in
his eyes. DEXA scan revealed moderate

(b)

osteoporosis in bilateral femoral neck. A
molecular genetic testing revealed presence

of GRIN2B gene- heterozygous
developmental and epileptic
encephalopathy.

Further examination reveals the head
circumference 49 cm, no visual fixation,
EOM normal, pupils NSRL, normal facial
expressions, drooling of saliva, good
volume of voice, variable tone in left upper
limb, spasticity in right>left gastrocnemius
muscle, right ankle contracture present.
Deep tendon reflexes are brisk at bilateral
knee and ankle. normal deep tendon reflex
in upper limbs, wall standing is present and
plantar flexors spine normal.

INTERVENTION

Physiotherapy intervention goals
include achieving patient’s gross motor
developmental milestones which include
neurodevelopmental  treatment  (NDT)
approach along with sensory integration. To
make the patient calm and relax the patient
was given relaxation at the beginning and at
the end of the treatment to maintain the
calmness throughout the session. he was
also given music therapy in which his
favourite song was played in background.
to challenge the patients balance he was
asked to perform reach outs activity with
object of his interest, first while sitting on
the mat and slowly progressing it to sitting
on equilibrium board and updating it to
Swiss ball. Proprioceptive input was given
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by joint compression and weight bearing
exercises. Trunk extension exercise was
given on the Swiss ball. The therapeutic
approach of using a trunk stabilizing
pressure input orthosis (SPI10) in the context
of the intensive rehabilitation program was
designed to facilitate transitions like supine
to sit, sit to stand, and half kneel to stand.
The swing system was used to provide
additional vestibular input. To manage mild
scoliosis, child was also given opportunities
to practise the functional movements like
right side flexors of the trunk, rib cage
mobilization, facilitation of the right-side
flexors of the trunk, and hanging with upper
trunk support. As the child started
unsupported  standing  while  wearing
bilateral ankle-foot orthosis (AFO), a walker
was used as aid for walking under close
observation. He then practised standing on a
balance board and stability disc with
minimal  support  accompanied by
multidirectional reaching while standing as
well as pushing-pulling activities. He also
practiced bouncing on a Swiss ball and
trampoline with support and kicking a ball
with ankle weight cuffs. Hence, the walking
was practiced on the firm surface with the
use of assistive orthosis and with walking
harness with minimum support. The
walking was then progressed by obstacle
training to improve balance. and stair
climbing was taught by holding onto
railings with moderate supervision. And for
drooling Oro motor exercises were given to
improve oral facial tone, develop voluntary
control of movement, and increase sensory
awareness.

DISCUSSION

This case study intends to find out
the effectiveness of neurotherapeutic on
GRIN2B gene disorder patients. The author,
Chu Hu, mentioned in his article “GRIN2B
Gene Homozygosity Syndrome: A Case
Report and Literature Review” that clinical
symptoms originating in childhood include
language, motor, and learning disorders,
autism spectrum disorder (ASD), and
attention deficit hyperactivity disorder

(ADHD) were associated with a rare genetic
condition called homozygosity syndrome.
The symptoms vary from person to person
depending on which genes are working
properly and which are not. This article will
cover the clinical symptoms of the patient
and discuss the similarities with the
previous article by the same author on the
same topic. Neurodevelopmental Approach
along with Sensory integration has
contributed in achieving motor skills of the
patients. With progression physiotherapy
sessions for, the patient was able to stand
and walk with assistance for 15-20 steps in
the corridor, bathroom, and stairs. He was
also able to perform basic movements such
as head nod and shoulder shrugs. We are
hopeful that with continuous sessions, he
will be able to stand independently.
Significant improvement was noticed in
patient’s overall shoulder activities with
mild assistance. Music therapy helped in
maintaining his calmness and regulating his
auditory deficits. Use of orthosis had great
impact on improving his posture along with
his  movement.  Oromotor  exercises
significantly reduced Drooling.

CONCLUSION

Clinical features in the patient were
consistent with the previous studies on
GRIN2B gene syndrome. Developmental/
Behavioural characteristics like drooling,
cortical blindness, abnormal movements,
tics, Scoliosis, and episode of seizures, were
found in the child. During and after the
course of physiotherapy, at the initial stage
of the sessions the patient had difficulty
maintaining his balance but after few
months he was able to stand and walk
without support. there was significant
improvement noticed in patients overall
reaching activities. He was able to reach all
overhead objects with mild assistance.
Neurodevelopmental treatment along with
sensory integration has contributed in
achieving motor skills of the patients. Music
therapy helped in maintaining patient
calmness along with help in auditory input.
Use of orthosis had great impact on in
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