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Abstract 

Congenital and hereditary anomalies (CHA) are functional/structural 
deformities that may be present at birth or develop later in life, potentially 
leading to significant health problems globally. Prevalence is high in low- and 
middle-income countries and causes a large number of mortalities annually, 
necessitating treatment interventions for effective management. The objectives of 
this study were to highlight various treatment methods for CHA and to evaluate 
the effectiveness of advanced medicinal therapies, such as stem cell therapy, 
nanomedicine, and genome editing, in controlling associated diseases. Diagnosis 
of CHA has been significantly improved through initiatives like newborn 
screening programs, which enable the early detection of abnormalities in affected 
infants. The treatment of CHA varies depending on the type of disorder and the 
specific needs of the affected individuals. For structural disorders, surgery is often 
recommended. Additionally, CHA can be addressed through stem cell therapies, 
medications, gene therapies, neurochips, and CRISPR/Cas9 gene editing. 
Medical interventions for CHA differ greatly based on the type and severity of 
the disorder. For example, steroids are commonly prescribed for muscular 
dystrophy, while physical therapy is beneficial for maintaining muscle strength 
and reducing weakness. Speech therapy plays a crucial role in developing 
communication skills in children. Hematopoietic stem cell transplantation 
(HSCT) is often recommended for various blood cancers and diseases. 
Furthermore, advancements in technologies such as CRISPR-Cas9 and 
improvements in prenatal and neonatal care have significantly enhanced 
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survival rates among children with CHA. Despite advancements in treatments, 
further research is still needed to overcome certain difficulties and treatments. 

 
INTRODUCTION
Congenital and hereditary anomalies (CHA) are 
functional or structural abnormalities that can be 
imparted before birth such as microtia, congenital 
distortions of the limbs or hands, cleft lip and palate, 
etc. surgical modifications are required to remove 
these CHA after birth or there are CHA that can 
emerge after birth like Alzheimer's disease, hearing 
loss etc. wherein affected persons stay symptomless 
for years till they acquire impediments like 
arrhythmias or congestive heart failure because of the 
slow weakening of cardiac performance, and  may 
steer to analytical, physical, developmental 
incapacities, and other health issues  (1,2). 
Alzheimer's disease, thalassemia, cancers like colon, 
ovarian, and breast cancers, diabetes mellitus, Turner 
syndrome, sickle-cell anemia, hemophilia, 
hypertension, cardiovascular disorders, Down 
syndrome etc. are the generic categories of CHA  
(3,4).  
Conferring to an irregular evaluation the frequency 
of CHA is about 6% of a live births and its 
occurrence is greater in low and average earning 
states as the Worldwide dominance of CHA 
fluctuates from locality to locality  (5). Owed to 
CHA, an assessed 240,000 infants expire globally in 
28 days of delivery each year, and about 170,000 
mortalities of kids among the ages of one month to 

five years are additionally caused by CHA. CHA can 
add to long-lasting sickness, which causes an 
important burden on patients,  their relatives, health 
care organizations and polities (2,6,7). 
To detect hearing loss syndromes and other genetic 
disorders soon after birth, campaigns like newborns 
screening have been founded. These campaigns are 
necessary for well-timed medication, which can 
considerably increase results for affected newborns 
(8). Holdup in the detection of CHA can occur in 
poor regions as approach to latest diagnostic 
machines remains reduced till birth, after which 
mediations may be less applicable (9). A multi 
penalizing method is used for treating CHA, marked 
therapies like antiangiogenic agents and inhibitors 
have turned out to be typical treatments that 
enhance results by affecting particular molecular 
pathways (10). In this review we will discuss about 
the different treatment approaches used for the 
handling of congenital and hereditary anomalies.   
 
1. Outline of treatment Approaches 
Nature and acuteness of the anomaly in addition to 
the personal requirements of the patient are the 
bases on which treatment methodology for CHA 
depends considerably. Here’s an outline of available 
treatment possibilities (Figure, 1). 
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Figure 1 Flow chart of Treatment strategies for Congenital and hereditary anomalies (Source; MS word) 
 
Surgical interventions 
Sometimes surgical interventions are compulsory for 
treating CHA. (11,12). Anomalies that affect  the 
internal organs or  air passage are lethal and urgent 
surgery shortly after delivery may be required  (13). 
Other situations like cleft palate and lip can tolerate 
for postponed intervention as the kid matures (11). 
Inequalities in healthcare systems and approaches 
cause the difference in the necessity of surgeries 
across the world. For instance, in countries like 
England, above 50% of the babies need surgeries 
during the first year of their lifespan, whereas in 
countries like Finland, the frequency was 
considerably lesser at 28% (16). Long-term 
consequences can be caused by these surgical 
interventions in newborns as these interventions 
impart integral hazards. In teenagers it has been 
proved by investigations that anesthesia utilized in 
such surgeries to handle CHA, creates alarms about 
potential influences on long-lasting cerebral 

performance (14,15). Moreover, the psychological 
pressure linked with pediatric surgical treatments can 
be considerable for the baby and parents equally, 
possibly causing shocking traumatic responses that 
can last prolonged after the process (16, 17).  
 
Pharmacological interventions 
Pharmacological interventions play a crucial role in 
the management of CHA, aiming to improve survival 
rates and quality of life for affected individuals. For 
congenital heart disease (CHD), angiotensin-
converting enzyme inhibitors, angiotensin receptor 
blockers, beta-blockers, and potassium-sparing 
diuretics are frequently used and have shown 
benefits in reducing mortality. Additionally, 
endothelin receptor antagonists, phosphodiesterase-5 
inhibitors, prostaglandins, and soluble guanylyl 
cyclase stimulators are beneficial for patients with 
pulmonary artery hypertension (18). Levodopa 
remains the most effective treatment for Parkinson 
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disease (PD), often combined with peripheral 
decarboxylase inhibitors to enhance its efficacy and 
other symptomatic treatments including dopamine 
agonists (amantadine, apomorphine, bromocriptine, 
cabergoline, lisuride, pergolide, pramipexole, 
ropinirole, rotigotine), monoamine oxidase (MAO) 
inhibitors (selegiline, rasagiline), and catechol-O-
methyltransferase (COMT) inhibitors (entacapone, 
tolcapone). However, chronic use can lead to 
complications such as the "wearing-off phenomenon" 
and other motor fluctuations (19). Similarly, for 
Epilepsy and seizures specific antiepileptic drugs 
(AEDs) is recommended as first-line treatment. For 
partial onset seizures, carbamazepine and lamotrigine 
are commonly prescribed, while sodium valproate is 
preferred for generalized onset seizures. 
Levetiracetam is also considered a suitable alternative 
for both seizure types, particularly for individuals of 
childbearing potential due to the teratogenic risks 
associated with sodium valproate (20). 
Pharmacological interventions for CHD are tailored 
based on the specific condition, severity, and 
individual patient needs. These treatments often 
require careful monitoring and may be part of a 
broader multidisciplinary approach that includes 
surgery, physical therapy, and genetic counseling. 
CHA can be treated through medical interventions, 
comprising of a wide range of technologies, 
depending upon the type and severity of each 
disorder. For example, in case of muscular dystrophy 
steroids are prescribed to the patients, moreover 
strengthening of muscles and reduction of weakness 
is sustained by physical therapies (21). Latest 
advancements in neurological disorder therapies 
have opened new horizons of treatments for 
individuals suffering with disorders like migraines, 
multiple sclerosis, etc. (22). At the same time an 
exclusive role in treating various neurological 
diseases is performed by traditional medicines, 
utilizing many plant-extracted chemicals. (23). A 
major transformation in the dominion of medical 
interventions has been brought about by the 
innovation of nanomedicines, that have improved 
the distribution of medicines across the blood-brain 
barrier, thus increasing bio accessibility, and 
decreasing harmful results (24). 
 
 

Gene therapy  
Scientists are analyzing gene therapy in experimental 
tests to rectify the disorder at a cellular stage for 
example in case of treating Fanconi anemia, in which 
bone marrow washout is the main issue   (25,26,27).  
In case of Leber Congenital Amaurosis, that are 
heritable retinal defects, the FDA-approved Luxturna 
is a revolution through which vision can be repaired 
by switching off malfunctioning genes (28). 
Researchers have revealed that  enzyme action can be 
reconditioned by gene therapy, as in the case of  
Congenital Adrenal Hyperplasia, thus contributing 
to a new therapy pathway (29). Gene therapy has 
brought renovated aspiration for kids having 
Diamond-Blackfan Anemia who don't show any 
response to conventional medications (30). 
 
Stem cell therapy  
Stem cells like mesenchymal stem cells (MSCs) 
originated from amniotic fluid have been found by 
the scientists to be useful in many animal mockups 
(31,32). Trans amniotic stem cell therapy 
(TRASCET) is a procedure that controls these MSCs 
to heal or diminish the effect of CHA such as 
gastroschisis and spina bifida (33). Intravenous,  
intracoronary, and intramyocardial methods are 
certain procedures of providing stem cells that have 
been verified for CHA (34). Hematopoietic stem cell 
transplantation (HSCT) which is also known as Bone 
marrow transplantation (BMT) has turn out to be a 
critical therapy for different blood cancers and 
diseases. (35).    
Stem cells from peripheral blood, umbilical cord 
blood or bone marrow can be used for HSCT and 
there are different ways to get stem cells like 
autologous (the patient’s own cells), syngeneic (from 
an identical twin), and allogeneic (from an HLA-
matched donor), every type having its specific array 
of advances and trials (36).  
 
CRISPR/Cas9 and siRNA-based approach 
In order to tackle disorders like CHD CRISPR-Cas9 
possesses capacity by effectively generating or 
modifying genetic alterations (37). Gene expression 
modulation, high-throughput screening, and cellular 
tracking are certain techniques in which CRISPR-
Cas9 is also utilized in addition to gene editing (38). 
In order to investigate initial developing 
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imperfections lately after a few hours of fertilization 
it has become exclusively significant as it is capable to 
transform both alleles in the F0 generation (39).  
An inventive mode to transport siRNA or 
CRISPR/Cas9 to target cell is by using 
nanoparticles. Polymer-based and lipid-based 
nanoparticles can compact these gene-editing gears, 
thus boosting their distribution proficiency. 
Transmission of siRNA or CRISPR/Cas9 can also be 
carried out through manufactured dendritic cells, 
exosomes obtained from stem cells or macrophages 
(40). 
 
Neurochips: Innovative therapies for Congenital 
neurological disorders 
A true transformation is carried out by latest 
progresses in neurochip techniques in order to treat 
neurological diseases. For instance, the device 
analyzing with a comprehensive 256-channel sensor 
arrangement  unites with NeuralTree system from 
the École Polytechnique Fédérale de Lausanne to 
identify and supervise indications of Parkinson’s 
disease and epilepsy at right time (41). Similarly, 
Neuralink  which is Elon musk ‘s company has come 
into headings through its initial human experiment 
of a brain transplant that allows individuals having 
quadriplegia to regulate machines only by imagining, 
although  owed to continuing study and security 
alarms it is yet initial time for its extensive usage 
(42,43). In addition to all these works, scientists of 
Harvard University have shaped neuron-like grafts 
which boost tissue restoration and reduce immune 
reactions, thus possibly modernizing the methods of 
treating neurodegenerative disorders like Alzheimer’s 
(44).  
 
Rehabilitation and Therapies 
In order to improve practical consequences in kids 
with CAs rehabilitation therapies are necessary. The 
necessity for therapy is predominantly amplified in 
situations including genetic disorders, analgesic 
reparation, and  prematureness (45). Trials in 
neurodevelopmental results, for example perception, 
motor and sensory tasks, interaction, and behavior  
can be addressed through rehabilitation (46). Speech 
therapy plays an important role in developing  the 
communication abilities in kids suffering with 
interaction trials alike individuals having cleft palate 

or lip, as they are required to correspond efficiently 
(47). Orthotics and prosthetics are performing 
crucial roles in rehabilitation for persons having CAs 
and amputations (48). An extensive variety of 
mediations and methodologies is being embraced by 
this field of rehabilitation (49). Psychotherapy is 
essential, providing assistance to families as they try 
to cope up with the economic and emotive 
challenges of nurturing a kid having congenital 
disorder. In this situation, much- desired  assistance 
and assets can be provided by supportive parties and 
communities, thus enabling it to be comfortable for 
families to handle these trials (50). 
 
2. Ethical Challenges and Limitations in 
Treatment 
CHA present significant challenges and ethical 
considerations in treatment in Low midle income 
countries like Africa, superstitious beliefs about these 
anomalies create psychosocial challenges for affected 
families. These conditions often lead to chronic 
illness, disabilities, and poor quality of life (51). 
Techniques like CRISPR-Cas9 holds promise for 
cancer therapy; however, challenges such as the 
fitness of edited cells, editing efficiency, delivery 
methods, and potential off-target effects must be 
addressed before its implications in clinical settings 
(52). 
Advancements in technologies for prenatal and 
neonatal care have improved survival rates for 
conditions like CHD and severe kidney anomalies, 
but raise ethical questions about patient-hood, 
distributive justice, and the balance between research 
and standard care. Multidisciplinary counseling is a 
crucial for decision-making, especially given the 
complex, lifelong medical care required (53,54). In 
case of neonatal surgery ethical concerns also arise 
regarding the use of life-sustaining therapies, prenatal 
diagnosis counseling, and the responsibility to 
provide high-quality care through participation in 
clinical trials. 
 
3. Conclusion 
 The fruitful results of advancements in medical, 
genetical and surgical therapies, are the significant 
developments in CHA treatment. In spite of this 
advancement, there are hazards linked with these 
treatments, especially causing damages to permanent 
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intellectual growth and psychological consequences 
on individuals suffering from CHA and their 
relatives. New horizons to cope up with hereditary 
and neurological disorders have been opened by 
affiliation of advanced techniques like nanomedicine 
and gene therapy with medical techniques. 
CRISPR/Cas9 gene editing, stem cell therapy and 
Neurochips have shown possibilities of treating CHA 
such as bone marrow and retinal disorders. Despite 
of all these advancements in the fields of medicines, 
treatments, and research, still there exist certain 
difficulties such as restrictions in approaching the 
places containing resources, the emotional and 
psychological pressure of these treatments, and the 
need of making all this advancement and proceeding 
research to be consequential.  
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