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INTRODUCTION

disability and cognitive decline.[**!

CADASIL - Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leuko- encephalopathy is a
genetic disorder this is due to the mutation within the NOTCH3 gene.! NOTCH3 gene provides formation for
producing the notch3 receptor proteins this is concerned within the functioning and survival of vascular smooth
muscle groups. Mutation on this gene produces abnormal production of NOTCH3 receptor proteins that impairs the
characteristic of thesmall blood vessels.[ Clinical manifestations contain stroke, TIAs, migraine with aura, hypo
densities of the white matter within the subcortical region, incidence of seizure and psychiatric disturbances and
cognitive disturbances. There isn't any particular remedy for this situation it couldonly be treated symptomatically.?!
CADASIL is responsible for recurrent ischemic stroke during mid-adulthood and can lead to severe motor

CARASIL — Cerebral Autosomal Recessive Arteriopathy
with subcortical infarcts and leukoencephalopathy is a
genetic disorder this is due of the mutation of the HTRA1
gene.l’! genetic archetype of nonhypertensive ischemic
cerebral SVD and the most common heritable cause of
stroke and vascular dementia in adults.[”

This gene is involved in the production of proteins that
are necessary for the functioning of organs and tissues.®
The symptoms include increase in muscle rigidity, loss
of bladder control, impaired speech and swallowing,
alopecia, spondylitis.[” The epidemiology of CADASIL
is approximately 2 — 5 of 1,00,000 people. It affects both
male and female in equal numbers.*”! On the other hand
CARASIL gives off an impression of being an
uncommon condition. It has been recognized in around
50 individuals, basically in Japan and China.™*¥ Till now
there is no specific therapeutic treatment for CADASIL
the only existing management is the symptomatic
treatments such as anti-hypertensives, anti-convulsants,
tPA therapy, acetaminophen and NSAIDs, anti-
psychotics. As a consequence, novel therapeutic
techniques, together with immunotherapy, increase
elements administration, and antisense oligonucleotides,
are presently below investigation. While waiting that in

addition studies verify the promising outcomes acquired,
the records reviewed advise that our healing technique to
the ailment can be transformed, producing new wish for
the better treatment approaches.!*”

This review article aims on establishing the ultra-modern
findings within the higher therapeutic processes for
SVDs such as CADASIL and CARASIL for better
understanding of the condition and for drawing close
popular approaches for diagnosis to keep away from
misinterpretation as there are numerous comparable
conditions that have an effect on the small blood vessels
that supply blood to the subcortical location and causes
hypo-densities in white matter including Fabry disease,
Multiple sclerosis, MELAS, SVD and for identifying
appropriatetreatment approaches in future.

NOTCH3 GENE

Notch3 is a huge type | transmembrane receptor,
specifically expressed in vascular smooth muscle cells
and pericytes close to the nearby blood vessels.*® The
NOTCH3 gene gives commands for making a protein
with one end (the intracellular end) that stays inside the
cell, a middle (transmembrane) segment that spans the cell
membrane, and the other end (the extracellular end) that
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initiates from the outer surface of the cell.’ In human

beings and mice, 4 Notch receptors(Notch1-4) have been
recognized. All four Notch receptors are similar of their
shape. As transmembrane receptors, they include an
extracellular (NECD), and an intracellular domain
(NICD). The NECD is expressed at the cell’s surface
after trans-Golgi preprocessing. It has an N- terminus
inclusive of epidermal boom issue (EGF)-like repeats.
The number of EGF-like repeats differs between Notch
receptors.*®

The human genome expresses four Notch receptors
(NOTCH1-NOTCH4), and five ligands [(Delta-like 1)
DLL1, DLL3 and DLL4, and Jaggedl (JAG1) and 2
(JAG2)]. All of these NOTCHreceptors are present inside
the vasculature. NOTCH 2 and 3 are fairly expressed in
vascular smooth muscle cells (VSMC), whilst NOTCH
1 and 4 are enormously expressed in endothelial cells
(EC).* The NOTCH3EP consists of 34 EGFr domains.
These are modular protein subunits of about 40 amino
acids, each containing a fixed variety of 6 cysteine
residues. In pairs, those cysteines form three disulfide
bridges, which can be crucial for EGFr secondary shape.
NOTCH3mutations in CADASIL continuously lead to an
uneven quantity of cysteines (generally 5 or 7) inthe
mutated EGFr. This effects in an unpaired cysteine, that
is anticipated to disrupt normal disulfide bridge
formation, inflicting miss-folding of EGFr and multiplied
NOTCH 3 multi merization.

In patients, NOTCH3® is visible to build up in the
vessel wall, in close proximity to VSMC. This
NOTCH3® accumulation has a direct or indirect toxic
impact on VSMC, leading to VSMC degeneration. Next
to NOTCH3P accumulation and the presence of GOM,
affected arteries display a thickened vessel wall with
lumen stenosis, abundance of extracellular matrix
proteins and destruction of VSMC. The vessel wall
changes result in an impaired cerebrovascular reactivity
and reduced cerebral blood with the flow, believed to
purpose each continual cerebral ischemia and acute
ischemic events.[*"!

Notch3 in most cases serves a function in promoting
most cancers improvement and it has been detected in
more than one types of tumor, consisting of ovarian,
cervical, breast and colon cancer. Compared with the
results of Notch 3 WT, CADASIL mutants promoted the
proliferation and migration of HelLa cells and inhibit
these of breast most cancers cells.™

The first example of Notch3-related disease was reported
in 1993, when mutations in the extracellular domain
were identified in patients with cerebral autosomal-
dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL).

THE ROLE OF NOTCH3 IN CANCER
The Notch family is a conserved gene group that regulates
cell-cell  interplay, embryogenesis, and  tissue

commitment. Notch signaling performs an essential
function in cell fate determination and organogenesis.
Notch signaling is an evolutionarily conserved signaling
pathway that plays an important role in regulating,
differentiation, proliferation, and apoptosis.’?*%!

Notch3 expression was found to be positively correlated
with the Gleason score, and high expression of Notch3
was seen in prostate cancers with high metastatic
potential. In breast most cancers cellular traces, Notch3
signaling turned into constitutively lively, and among
different Notch receptors its activity was completely
enough for selling tumor growth each in vitro and in
vivo. Notch3 notably suppressed proliferation and
promoted apoptosis of the ErbB2-poor tumor cell lines.

The role of Notch3 in epidermal-to-mesenchymal
transition (EMT) of breast cancers is also controversial.
While some investigators mentioned that Notch3
promotes tumor aggressiveness by means of inducing
EMT, other investigators proven that Notch3 without a
doubt opposes it.[??

HTRA1 GENE
Cerebral autosomal recessive arteriopathy  with
subcortical infarcts and leukoencephalopathy

(CARASIL) is characterized by means of non-
hypertensive cerebral small- vessel arteriopathy with
subcortical infarcts, alopecia, and spondylosis, with an
onset in early maturity. On neuropathological
examination,  arteriosclerosis related to intimal
thickening and dense collagen fibers, lack of vascular
smooth-muscle cells, and hyaline degeneration of the
tunica media has been located in cerebral small
arteries.”® The presence of elevated ranges of several
HTRAL substrates in the CADASIL proteome become
well matched with their reduced degradation as effect of
a lack of HTRAL interest.” A recessive inherited
ailment, for a few HTRAL mutations, the parents of the
pro-bands with CARASIL present mild to severe white
count lesions.™ A excessive prevalence of HTRA1
mutations became currently said among sufferers with
SVD, even though they lacked signs usual of
CARASIL.#

HTRAL ACTIVITY BY MUTANT HTRAls:

HTRA1 exists as a trimer and is activated by using
substrate-brought on cascade transmission to an adjacent
HTRA1 subunit. 2 mutations determined in CARASIL,
was higher than that of the manipulate combination; in
assessment, the protease sports of all the other HTRA1
mixtures had been decrease than that of the manage
aggregate, indicating that these HTRAL mutants inhibit
the protease hobby of untamed-type HTRAL.*! As a end
result of those mutations,the HTRAL protein is misfolded
and such heterozygous mutations in HTRA1 have a
dominant bad impact, resulting in a big decrease in
HTRA1-established protease hobby. The scientific
features of those heterozygotes with HTRA1 had been a
vulnerable phenotype of CARASIL, which includes
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older age of onset of stroke and cognitive dysfunction,
lower frequency of alopecia, and less intense white
remember hyperintensites on mind MRI.%2®

The disorder progresses slowly following the onset of
neurologic symptoms. Scalp alopecia and acute mid- to
decrease-back ache (lumbago) earlier than age 30 years
are feature. The most frequent preliminary symptom in
people with HTRA1-CSVD is slowly progressive gait
disturbance after age 40 years, which may be followed
with the aid of the improvement of mood changes and
cognitive disorder.l?’?8

The presence of increased levels of several HTRA1
substrates in the CADASIL proteome was compatible
with their reduced degradation as consequence of a loss
of HTRAL1 activity.!*"

PATHOLOGY IN CARASIL

In 1976, Maeda et al reported familial unusual
encephalopathy of the Binswanger’s type without
hypertension in  siblings whose parents were
consanguineous. In 2009, Hara et al diagnosed that the
mutation inside the excessive-temperature requirement
serine peptidase A1 (HTRA1) gene codes a protease in
sufferers with CARASIL. In the cerebral small arteries,
smooth muscle cells were substantially misplaced, even
in arteries without sclerotic changes. Sclerotic changes
had been slight and rare; most of the arteries were
enlarged in place of displaying luminal stenosis. Tunica
media of the cerebral small arteries exhibited hyalinosis
and were immunopositive for fibrinogen. These
pathological findings resemble the ones discovered in
nonhereditary ischemic CSVD. In the sufferers with non-
hereditary ischemic CSVD, marked degeneration of
vascular easy muscle cells with crumble and dilatation
inside the cerebral small arteries, the so- referred to as
earthen pipe phenomenon, have been found. These
modifications may disturb autoregulatory mechanisms
for cerebral blood glide, resulting in ischemic
modifications within the deep white remember.[*°!

CLINICAL MANIFESTATIONS AND REPORTS
The deep WM and periventricular space, wherein
aberrant axons and more than 1 small infarcts with
gliosis had been discovered, while the temporal WM
turned into noticeably properlypreserved. Similarly, it is
found that arteriolosclerosis changed into accentuated
inside the periventricular area of the frontal CSO and
basal ganglia, followed through capillary exchange
related to lack of endothelial cells with wall thickening in
both the hereditary and sporadic SVD corporations, even
though function vascular changes in CADASIL and
HTRA1-AD together with deposition of basophilic
granules with tremendous immune reactivity for
NOTCHS3® inside the SMC or multi-layering of the
inner elastic lamina, extended for the duration of the
mind.=%

Migraine with aura is the most common providing

complaint. It is typically associated with visual and
sensory symptoms. However, in a few patients, motor
and brainstem signs and symptoms also are present
migraine can also occur without aura. Other
manifestation consists of weak point or paralysis of the
face, arm, leg, foot, sudden numbness; difficulty taking
walks; issue talking; clumsiness of a hand or arm;
weakness or paralysis of ocular muscle; cognitive decline
typically associated with executive characteristic;
verbal/visual reminiscence, reasoning, and language
deficit; seizures; and emotional disturbances like apathy.
Although rare, some sufferers document spinal signs and
symptoms, depending on the type of vasculature
involved. A comparable situation known as cerebral
autosomal recessive arteriopathy with subcortical infarcts
and leukoencephalopathy (CARASIL) has a comparable
presentation. However, the vital distinction is the
absence of migraine with aura with cognitive decline
taking place before other symptoms.®" Vascular lesions
in CARASIL and HTRAl-associated CSVD may
additionally arise due to a fault in the transforming
increase component (TGF-B) signaling pathway. The
TGF-B binding protein, observed inside the extracellular
matrix, is one of the HTRAL proteolyticsubstrates.

The decreased HTRAL proteolytic pastime because of
pathogenic variants within the gene dysregulates the
TGF-B signaling inhibition and leads to vasculopathy.?
The vasodilator responses of both cerebral and extra
cerebral arterioles were greater seriously impaired in
symptomatic sufferers with SVD had been matched for
primary vascular comorbidities substantially decrease
inside the subgroup of patients with sizeable radiologic
markers of SVD: particularly, extreme white matter
lesions, enlarged perivascular spaces, and intense brain
atrophy.B®!

WMH are speculated to be complete expressions
consisting of disturbances of small blood vessels,
breakdown of the BBB, small infarcts within the white
matter, glial activation, lack of oligodendrocytes, and
demyelination due to persistent diffuse hypo-perfusion or
decreased cerebral blood flow.* Perivascular spaces as
seen on MRI are associated with numerous small vessel
ailment-associated factors—hypertension, circulating
inflammatory markers, and cognitive decline that (like
numerous other small vessel disease lesions) are
particularly heritable.

Furthermore, perivascular space visibility improved with
increasing white mater hyper intensities, micro bleeds,
and cerebral amyloid-angiopathy and in lacunar as
opposed to non- lacunar stroke, mediated the might
association between plasma inflammatory markers and
white remember hyper-intensities, predict progression of
white of the BBB, small infarcts within the white matter,
glial activation, lack of oligodendrocytes, and
demyelination due to persistent diffuse hypo-perfusion or
decreased cerebral blood flow.F!
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Pre-stroke TIA, ischemic heart sickness, peripheral
arterial disease, and atrial traumatic inflammation have
been all much less not unusual in participants with
lacunar stroke than in those with non-lacunar strokes,
assisting previous research demonstrating that massive
artery disorder and cardio-embolic resources are
essential threat factors for non-lacunar, however much
less so for lacunar ischemic strokes.®® Other possible
pathologies include antique hematomas, intact
erythrocytes and, very not often, vascular pseudo-
calcification, micro-aneurysm and distended dissected
vessels. Lippo-fibro-hyalinosis and amyloid angiopathy
are the maximum common vascular findings. In
fashionable, disrupted BBB would permit plasma fluid
components and blood cells to enter the vessel wall,
leading to disintegration of the vessel wall and fibrin
deposition.

If this takes place at arterioles where there's smooth
muscle, the additives deposited insidethe arteriolar wall
could result in dilation and narrowing of the vessel
lumen and vessel wall thickening, which could
eventually precipitate inflammation, platelet adhesion,
luminal occlusionand accordingly traditional infarct.®”
Delirium is related to worse WMH severity, suggesting
that individuals with underlying small vessel disorder
have extra frail brains, wherein regions of wvascular
dysfunction can be extra prone to acute impairment
following systemic inflammatory insults.®®!

CLINICAL FEATURES OF HETEROZYGOTES
WITH HTRA1 MUTATION

Threat factors for stroke, including hypertension, a
history of heavy alcohol intake, or a history of smoking.
The clinical hallmarks of CARASIL, Spondylosis
deformans became detectedin all cases. Alopecia became
detected in three patients inside the frontal area, as
observed in CARASIL. Brain MRI revealed hyper-
intensities in deep white rely with lacunar infarcts and
micro-bleeds white count number lesions in the anterior
temporal lobe were milder than the ones in CARASIL.
Brain atrophy offered predominantly in the vital place
and the frontal lobe. Spinal MRI confirmed diffuse
spondylosis deformans at the cervical backbone. Single
photon emission CT showed hypo-perfusion inside the
frontal and temporal lobes, thalamus, and brainstem. The
cerebral small arteries confirmed intimal proliferation,
hyaline degeneration of media, and splitting of the
internal elastic lamina.”>*" Alopecia, spondylosis, and
cognitive impairment are the scientific triad. Alopecia
does not necessarily appear in all sufferers with
CARASIL, however thisoption contributes to an early
diagnosis."!

Reduction of type IV collagen immunoreactivity was
observed in both CARASIL and CADASIL patients.
This suggests that basement membrane-related type 1V
collagen is non- specifically decreased due to the medial
SMC loss. On the other hand, immunoreactivities of type
I, 11l and VI collagens and fibronectin were specifically

decreased in CARASIL B8

NEUROLOGICAL INVESTIGATION

To prioritize access to genetic checking out for suspected
CADASIL patients, a quantitative evaluation of
CADASIL-precise features possessed by using each
affected person is necessary. Mark us proposed a
diagnostic technique primarily based on pores and skin
biopsy andinvolvement of the anterior temporal lobe on
MRI (Markus et al., 2002).”% Jouvent et al. (2011b) used
high-decision postmortem 7-T MRI to observe infarcts of
the cerebral cortex in a CADASIL affected person with
pathology examination. %

The CADASIL prognosis can handiest be showed by
way of DNA test of blood samples for function
mutations inside the NOTCH3 gene or through figuring
out granular osmiophilic material (GOM) inclusions on a
skin biopsy. Imaging modalities which include flu-
deoxy glucose positron emission tomography (FDG-
PET) and diffusion tensor imaging (DTI) have beenused
to look at cerebral functional changes associated with
CADASIL.,“? higher degrees of CSF and/or blood
protein are expected to predict a faster ailment
progression, higher grade of useful impairment, and/or
shorter survival, which are all relevant variables for the
stratification and control of sufferers in ongoing clinical
trials.*) TEM and NTA have been implemented on the
wayto degree the morphology and length distribution of
plasma exosomes. It has indicated that exosomes can also
shrink or trade size throughout coaching for TEM, but
TEM remains useful for watching the morphology and
structure of exosomes. The exosome distribution in
healthy subjects is notably scattered and uniform, and
exosome diameter is noticeably smaller.[*!

NEW FINDINGS

Novel R558C mutation-related CADASIL vasculopathy
and several CMBs, un-controlled high blood pressure,
and antiplatelet therapy might also need to collectively
contribute to ICH onset in the affected person with
CADASIL. These findings recommend that the analysis
of CADASIL have to be taken into consideration even as
patients present with ICH, whenever MRI imaging
reveals normal white matter abnormalities.*®! The
associations among fibrinogen and WMHSs werenow not
enormous in CSVD sufferers after the adjustment for
age. The discrepancy between CADASIL and CSVD
patients can be defined by means of the fibrinogen tiers
increasing with age in CSVD however now not in
CADASIL sufferers. The precise mechanism with the aid
of which elevated fibrinogen would possibly make
contributions to WMHs stays unknown.

However, WMHSs are considered to reflect ischemic
small vessel disease. Fibrinogen triggers diverse
atherogenic techniques which include endothelial injures.
Thus, fibrinogen might sell atherogenesis in small
vessels.  Elevated  fibrinogen ranges set  off
hypercoagulability and can replicate the development of
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atherosclerosis. Such hem rheological impairments
because of increased tiers of fibrinogen would aggravate
cerebral hypo perfusion. Hyper-fibrinogenemia could be
alleviated via making way of life modifications or drug
utilization.“®

RS-fMRI in CADASIL sufferers found out a reduced
regional homogenecity of the BOLD register cortical
areas which might be worried within the inhibition and
attention strategies, alongside the right insular cortex, the
left advanced frontal gyrus, and the bilateral anterior
cingulated gyrus. These sensible modifications did now
not correlate with the extension and severity of the WM
harm assessed through T2-weighted FLAIR imaging and
DTI, respectively. To date, one observe has evaluated
sufferers with sporadic early SVD, and two studies have
evaluated CADASIL patients using RS-fMRIE we
recognized a subgroup of male patients whose mind
volume and clinical consequences were just like the ones
of age-matched women. They did no longer have a
selected distribution of the epidermal growth aspect
repeat area, suggesting that yet-unidentified predictors
may additionally engage with intercourse and brain
extent in driving disease evolution.[*®!

A comparable mechanism has been proposed within the
pathogenesis of COVID-19- associated posterior
reversible encephalopathy syndrome (PRES), another
neurological conditionin which endothelial disorder and
coagulopathy, together with a cytokine storm because of
the contamination, may additionally lead to pathological
modifications.

Accordingly, in sufferers with genetic conditions
characterized by means of stroke recurrence, inclusive of
CADASIL, we must be aware about an excellent better
danger of ischemicstroke within the case of SARS-CoV-2
infection. Careful evaluation and active monitoring of
these prone patients within the time of pandemics is
consequently obligatory.*!

Vascular NOTCH3P aggregation load is decrease in
CADASIL sufferers with a NOTCH3®® EGFr 7-34
variant than in patients with a NOTCH3%® EGFr 1-6
variation. This locating suggests that there is a difference
in aggregation properties between EGFr 1-6 and EGFr7—
34 NOTCH3®® mutant proteins. A decrease vascular
NOTCH3ECP aggregation load can be oneof the elements
underlying the later and milder ailment onset in
CADASIL sufferers with an EGFr 7-34 variation in
comparison to patients with an EGFr 1-6 variant.>!

There are kinds of CADASIL-related mutations. One is a
sign-active (SA) mutation that happens outside the
ligand-binding area of NOTCH3. The SA NOTCH3
mutant keeps the potential to bind to a ligand and
transduce NOTCH indicators. The different is a sign-
deficient (SD) mutation in the ligand-binding domain of
NOTCH3, which compromises NOTCH3 feature.™
Based on our already established results (via exhaustive

molecular dynamics simulations) it changed into located
that non-Cys mutations trigger huge lack of structure in
the Notch3 protein, in comparison to the wild kind.
Currently, there's no healing remedy to be had for
CADASIL andthere is of drug which can act in particular
at the Notch3 protein receptor.

Medical practitioners prescribe aspirin, dipyridamole, or
clopidogrel, or a combination of these, which might be
discovered to restriction the signs and symptoms of the
disorder and to exceedingly slow it down. Given that all
conventional tries have failed in figuring out an ailment-
editing remedy, an intensive in silico analysis of the
Notch3 mutations and of the ensuing angiogenic
plasticity of the CADASIL phenotype on small vessels,
may need to be doubtlessly cause a thorough early
detection pipeline.

The latter coupled by way of recent breakthroughs in
OCT-A generation, photo evaluationand computational
biology are steadily gaining floor in neurodegenerative
disorder treatments under the emerging prism of
preventive and precision remedy.®? Medical functions
and CT and MRI changes are regular with acute
subcortical multiple infarctions which can be related to
or provoked by a viral infection. Further genetic trying
out revealed this previously asymptomatic patient to
have a pathogenic variant of the NOTCH3 gene
consistent with CADASIL. Even although its miles
regarded that there are vascular wall smooth muscle
abnormalities associated with CADASIL gene mutations,
it isn't always clean what triggers the multiple infarcts in
these patients. Acute Contamination likely triggered a
milieu of inflammation, hypoxia, and coagulopathy on
this COVID-19 patient which prompted multiple infarcts.
Further research as to the precipitants of the hypoxic—
ischemic procedure in CADASIL patients is of interest.

It is plausible that small vessel ailment affecting the
striatonigral or the thalamo-cortical pathways is in most
cases responsible for parkinsonian phenotype in
CADASIL patients, leading to a disconnection inside the
motor circuit.®*

CADASIL IN PREGNANCY

She becomes identified with CADASIL at the age of 26.
She has been affected by migraine; her assaults had been
characterized by way of a throbbing and stabbing ache in
the temporal area associated to photo/phono phobia and
nausea. Because the worst episodes lasted greater than
five days without responding to any analgesics, she
changed to place on acetazolamide as migraine
prophylaxis with a progressive accurate manipulation of
assaults. She had pregnancies, the first atthe age of 26,
and the second one at 30. Both have been without
gestational complications. At 36weeks of her first being
pregnant, she underwent emergency cesarean shipping
for fetal breech presentation; the second being pregnant
resulted in a vaginal birth at the period (at 37 weeks+
days). The newborn weights had been in the 71st and

www.wjpmr.com | Vol 12, Issue 6,2026. |

1SO 9001:2015 Certified Journal | 59




Abinaya et al.

World Journal of Pharmaceutical and Medical Research

74th percentile, respectively. During both pregnancies,
she stopped acetazolamide due to the danger of
electrolyte imbalance and her migraine worsened. No
other drug was changed into prescribed.

The majority of sufferers with CADASIL have a family
history of absence of vascular disease consequences
factors which include high blood pressure, diabetes,
coronary heart disorder, and smoking.">"

CONCLUSION

This review article aims on summarizing the new
findings in the rare hereditary cerebral diseases
CADASIL and CARASIL. This rare disease can only be
treated symptomatically and is caused by the mutation of
specific genes which are NOTCH 3 and HTRA 1 gene.
There are lots of studies and researches going on about
this disease. Here we have summarized the possible
findings so far about this disease and about this condition
in pregnancy. This is a vast field and involves several
types of mutations to consider. We have attempted to
concise the information. The drug treatment depends
only upon the symptoms and during pregnancy it is
reported that if the drugs are withdrawn for the safety of
the fetus the symptoms are increased and it is difficult
for the patient to manage. There are numerous methods
which are used for the diagnosis of this condition which
involves blood DNA analysis and specific MRI tests and
can be diagnosed easily. A lot of researches should be
carried on the treatment considerations of this condition.
This might be challenging for the scientists and
physicians as this is a rare genetic disease.
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