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Objective: Educating the communities on different types of cancers with the goal to
make cancer a known monster and therefore building the emotional strength to deal
with it with resilience rather than being scared.

Content: This document contains a detailed categorization of known childhood cancers,
including rare types, organized by their primary genetic or non-genetic causes.



https://www.evitallc.org/reports

It's crucial to understand that for most childhood cancers, there is no single "cause."
Instead, it's often a complex interplay of factors:

1. Genetic Factors: Changes in DNA (mutations) that can be inherited from parents
(germline) or occur randomly in a single cell during life (somatic).

2. Non-Genetic/Environmental Factors: Exposures or events that increase the risk
of these mutations occurring.

The following categorization groups cancers by the factor that is most strongly
associated or is the primary initiating event.

Part 1: Cancers Primarily Driven by Genetic Factors:

These cancers are often linked to specific, identifiable genetic mutations or syndromes.
The genetic change is usually the first "hit" that predisposes a child to the disease.

A. Cancers Associated with Hereditary Cancer Predisposition Syndromes
These are caused by inherited gene mutations present in every cell of the body.

1) Retinoblastoma
a) Cancer Type: Eye cancer.
b) Genetic Cause: Mutation in the RB1 tumor suppressor gene.
c) Details: The classic example of genetic cancer. About 40% of cases are
hereditary, often presenting in both eyes (bilateral) and at a younger age.
The non-hereditary form usually affects one eye.

2) Li-Fraumeni Syndrome
a) Associated Cancers: A very high risk for multiple cancers, including:
i)  Adrenocortical Carcinoma
ii Choroid Plexus Carcinoma (a rare brain tumor)
iii Medulloblastoma and other brain tumors

iv)  Soft Tissue Sarcomas (e.g., Rhabdomyosarcoma)
v Osteosarcoma
vi Leukemia
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b) Genetic Cause: Mutation in the TP53 gene, the "guardian of the genome."



3) Neurofibromatosis Type 1 (NF1)
a) Associated Cancers: An increased risk of both benign and malignant
tumors, including:
i)  Optic Pathway Glioma (a brain tumor)
i)  Malignant Peripheral Nerve Sheath Tumor (MPNST)
iii) Leukemia (particularly JMML in young children)
b) Genetic Cause: Mutation in the NF1 gene.

4) Beckwith-Wiedemann Syndrome
a) Associated Cancers: An overgrowth syndrome that increases the risk of:
i)  Wilms Tumor (kidney cancer)
i)  Hepatoblastoma (liver cancer)
iii)  Adrenocortical Carcinoma
iv)  Rhabdomyosarcoma
b) Genetic Cause: Abnormalities in a region of chromosome 11 (11p15.5)
affecting imprinted genes.

5) DICER1 Syndrome
a) Associated Cancers: A predisposition to a variety of rare tumors,
including:
i)  Pleuropulmonary Blastoma (a rare lung cancer)
i)  Cystic Nephroma and Wilms Tumor
iii)  Sertoli-Leydig Cell Tumors (ovarian)
iv)  Pineoblastoma (a rare brain tumor)
b) Genetic Cause: Mutation in the DICER1 gene.

In many cases, inherited gene mutations that significantly increase the risk of cancer
can be detected by a blood test (or sometimes a saliva test) in early childhood.

However, it's crucial to understand the context, limitations, and serious ethical
considerations involved.

Here's a detailed breakdown:

How It Works

e Germline Mutation Testing: The test looks for germline mutations. These
are mutations present in the DNA of every cell in the body, including blood
cells, because they were inherited from a parent or occurred very early in
embryonic development.



m Method: A simple blood draw or cheek swab is performed. The
DNA is isolated from these cells and analyzed using techniques like
Next-Generation Sequencing (NGS) to look for specific mutations in
known cancer predisposition genes (like TP53, RB1, NF1, APC, etc.).

When Would This Be Done?

Testing a child is not a routine procedure. It is typically considered only under
specific circumstances:

e Strong Family History: There is a known cancer predisposition syndrome in

the family (e.g., a parent has Li-Fraumeni Syndrome or Familial
Adenomatous Polyposis).

The Child's Own Medical History: The child has already been diagnosed
with a cancer that is highly suggestive of an underlying syndrome (e.g., a
bilateral retinoblastoma, or an adrenocortical carcinoma).

Presence of Congenital Abnormalities: The child has physical signs
associated with a syndrome, such as the macrocephaly and distinctive
skin features of PTEN Hamartoma Tumor Syndrome, even before any
cancer appears.

Important Limitations and Considerations

While the test can detect the mutation, it cannot predict everything:

1.

Predicts Risk, Not Certainty: A positive test means the child has a greatly
increased risk (or predisposition) of developing cancer, but it is not a
guarantee that they will get cancer. This is known as "incomplete

penetrance." (**Penetrance: the extent to which a particular gene or set of genes is expressed in
the phenotypes of individuals carrying it, measured by the proportion of carriers showing the
characteristic phenotype.)

Does Not Predict "When" or "Which" Cancer: The test cannot tell when a
cancer might develop or if it definitely will. For some syndromes, it also
can't predict exactly which of the associated cancers might occur.
Psychological Impact: Learning that a healthy child carries a high-risk
mutation can cause significant anxiety for the family and, later, for the
child....It changes the way the family functions. Living with a parent who is always
afraid is tough - lesser said the better.


https://www.google.com/search?safe=active&sa=X&sca_esv=dc724815bbf34a06&biw=1536&bih=791&q=phenotypes&si=AMgyJEsoxf1x3izMIRdcfaP2O5eHR7RchR9HuiptGJBDURu3bGm3QI1-F0Tj9mT1jLARVvs5eujxCWXVBWkAhoB0XKNFseCnnQz1G7KkPS-rDWLUNk7WcZ0%3D&expnd=1&ved=2ahUKEwiclaalusyQAxXlFFkFHd8zEScQyecJegQIKxAR
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4. Ethical Dilemmas: Testing children for adult-onset conditions is a major
ethical area of debate. The general consensus is to test only if there is a
clear medical benefit to the child during childhood.

The Critical Question: Why Test a Child?

The decision to test is weighed heavily against one key question: Will the result
change the medical management of the child now or in the near future?

If the answer is YES, testing is strongly recommended. Benefits include:

e Early and Targeted Cancer Surveillance: This is the primary benefit. For
example:

o A child with Li-Fraumeni Syndrome would undergo regular
whole-body MRIs, ultrasounds, and blood tests to catch any cancer
at the earliest, most treatable stage.

o A child with a known RB1 mutation would have frequent eye exams
under anesthesia to detect retinoblastoma when it is just a tiny
tumor, preserving vision and life.

o A child with Familial Adenomatous Polyposis (FAP) would start
regular colonoscopies later in childhood/adulthood.

e Informing Family Planning: It can clarify risks for other children in the
family.

e Providing a Diagnosis: It can explain a child's own cancer diagnosis or
unusual physical findings.

If the answer is NO (i.e., the associated cancers don't occur until adulthood and
there are no childhood screening protocols), testing is often deferred until the
child is old enough to provide their own informed consent.

Summary
Aspect Answer
Technically Possible? Yes. A blood test can detect inherited

cancer-predisposing mutations in a child.




Routinely Done? No. It is only considered with a strong family history or
the child's own suggestive medical history.

Primary Benefit Enables life-saving early cancer surveillance (e.g.,
MRIs, ultrasounds) for at-risk children.

Major Limitation It reveals a probabilistic risk, not a certainty, of
developing cancer.

Inherited cancer gene mutations are detectable in early childhood via blood tests.
However, this powerful tool is used judiciously, guided by genetic counseling, and
primarily when the knowledge can lead to direct medical actions that protect the
child's health during their childhood years.

B. Cancers Driven by Acquired (Somatic) Genetic Mutations

While not inherited, these cancers are fundamentally genetic diseases at the
cellular level, caused by specific DNA changes that occur in a cell and lead to
cancer.

1) Leukemias
Types: Acute Lymphoblastic Leukemia (ALL), Acute Myeloid Leukemia (AML).
o Common Genetic Aberrations: Specific chromosomal translocations are
common drivers. For example:

m ALL: t(12;21) creating the *ETV6-RUNX1* fusion, t(1;19) for
*TCF3-PBX1%*, 1(9;22) - the "Philadelphia chromosome" (*BCR-ABL1*
fusion - rare in children).

m AML: 1(8;21) creating *RUNX1-RUNX1T1* abnormalities in
chromosome 11923 (KMT2A rearrangements).

2) Ewing Sarcoma
o Cancer Type: Bone and soft tissue cancer.
o Genetic Cause: In ~85% of cases, a specific translocation t(11;22) creates
the EWSR1-FLI1 fusion oncogene. This is a defining genetic feature.



3) Infant Leukemias
o Types: Mainly AML, and a rare type called "Mixed Lineage" or

"KMT2A-rearranged" leukemia.
o Genetic Cause: Often involve rearrangements in the KMT2A gene on

chromosome 11923, which can occur in utero.

Cancers driven by acquired (somatic) mutations can also be detected in early
childhood, but not by a standard blood test from a healthy child. The detection methods
are very different from those used for inherited (germline) mutations.

Here's a detailed breakdown:

The Fundamental Difference from Inherited Mutations

e Inherited (Germline) Mutation: Present in every cell of the body from conception.
A blood draw captures DNA with this mutation, allowing for easy detection.

e Acquired (Somatic) Mutation: Occurs in a single cell (or a small group of cells)
after birth. This mutation is not present in the blood or other healthy tissues. It is
only found within the tumor cells themselves.

How Are Acquired (Somatic) Mutations Detected?

These mutations are identified as part of the diagnostic and staging process once a
cancer is suspected or has been found.

1. Tumor Biopsy: This is the primary method.
o A sample of the tumor tissue is surgically removed.
o The DNA from the cancer cells is then sequenced and analyzed in a lab.
o This identifies the specific somatic mutations (e.g., the *EWSR1-FLIT*
fusion in Ewing sarcoma) that are driving the cancer.

2. Liquid Biopsy: A newer, advanced technique.
o Thisis a blood test that looks for tiny fragments of DNA shed by tumor
cells into the bloodstream, known as circulating tumor DNA (ctDNA).
o Use Case: It is not used for screening healthy children. Its main uses in
pediatric oncology are:
m Diagnosis: To detect and identify the cancer's mutation from a
blood draw, which can be less invasive than a surgical biopsy.



m Monitoring Treatment: To see if the tumor DNA is disappearing with
therapy.

m Checking for Recurrence: To see if the cancer is coming back after
treatment by detecting ctDNA again.

Can These Cancers Be Detected Early?

This is the critical challenge. Since the mutations are only in the tumor cells, you can't
find them with a standard test until the tumor exists and is large enough to be detected
or to shed ctDNA.

e Screening Tests: There are no widespread blood screening tests for childhood
cancers like there are for inherited conditions. The exception is for very high-risk
children who already have a known inherited syndrome (e.g., a child with
Li-Fraumeni Syndrome gets regular whole-body MRIs and ultrasounds to detect
tumors early).

e Symptoms are Key: Early detection in the general population of children relies
almost entirely on recognizing clinical signs and symptomes.

o Alimp or bone pain leading to the discovery of Osteosarcoma.

o A white glow in the eye leading to the diagnosis of Retinoblastoma.

o Unexplained fevers, bruising, or fatigue leading to the diagnosis of
Leukemia.

Summary: Inherited vs. Acquired Mutations in Detection

Feature Inherited (Germline) Mutation Acquired (Somatic) Mutatior
Location In every cell in the body. Only in the tumor cells.
Detection Method in a Yes, via blood/saliva test. No. Not possible until a
Healthy Child tumor exists.

Detection Method Blood test to confirm a Tumor biopsy or liquid biops)

After Diagnosis predisposition syndrome. (ctDNA blood test).




Primary Goal of To assess future risk and To diagnose the specific
Testing start surveillance. cancer type and guide
treatment.

Cancers driven by acquired (somatic) mutations cannot be detected in a healthy,
asymptomatic child through any current routine screening method. The mutations are,
by their nature, hidden within the tumor itself.

Their detection becomes a critical part of the diagnostic process after a tumor is found.
Identifying these specific mutations is essential for:

Confirming the exact diagnosis (e.qg., proving it is Ewing sarcoma).

Classifying risk (some mutations make a cancer more or less aggressive).
Guiding targeted therapy (using drugs that specifically target the pathway broken
by that mutation).

Therefore, while the technology to identify these mutations is highly advanced, the
opportunity to do so only arises after the cancer has already begun to develop and has
been clinically suspected.

Part 2: Cancers with Primarily Non-Genetic or Unknown Causes

For these cancers, strong hereditary links are less common. The causes are often
unknown, but certain non-genetic risk factors have been identified.

1) Neuroblastoma

o Cancer Type: A cancer of the sympathetic nervous system, often starting
in the adrenal glands.

o Non-Genetic/Unknown Factors: The vast majority of cases are sporadic
with no known cause. It arises from early nerve cell development gone
awry. Only 1-2% of cases are familial, linked to mutations in ALK or
PHOX2B.

2) Wilms Tumor (Nephroblastoma)

o Cancer Type: Kidney cancer.
o Non-Genetic/Unknown Factors: Most cases are sporadic. However, about
10% occur in children with congenital malformation syndromes (like



WAGR or Denys-Drash, which are genetic), linking it to errors in early
kidney development.

3) Hepatoblastoma

o Cancer Type: Liver cancer.

o Non-Genetic/Unknown Factors: The strongest known risk factor is very
low birth weight. It is also associated with certain genetic syndromes (like
Beckwith-Wiedemann and Familial Adenomatous Polyposis), but most
cases are sporadic.

4) Medulloblastoma

o Cancer Type: A malignant brain tumor in the cerebellum.

o Non-Genetic/Unknown Factors: Most cases are sporadic. While it is
molecularly categorized by specific genetic subgroups (e.g.,
WNT-activated, SHH-activated), these are usually somatic mutations, not
inherited. There are no strong, consistent environmental links, though
research is ongoing.

5) Rhabdomyosarcoma

o Cancer Type: A soft tissue sarcoma that forms in muscle tissue.
Non-Genetic/Unknown Factors: Most cases are sporadic. It is associated
with some genetic syndromes (like Li-Fraumeni and NF1), but for most
children, no specific cause is found.

This is a critical and complex area of pediatric oncology. For cancers with primarily
non-genetic or unknown causes, the lack of a clear, identifiable "cause" like an inherited
gene mutation makes prevention and early detection exceptionally challenging.

Many of these cancers do show early indicators, but these are almost universally
clinical symptoms or signs of the disease itself, not predictive genetic markers that can
be found before the cancer develops.

Here's a detailed breakdown of the concepts of early indicators in this context:

The Challenge: No Predictive Blood Test

Unlike with inherited syndromes, there is no blood test you can perform on a healthy
child to see if they are predisposed to a sporadic neuroblastoma or Wilms tumor. The



cancer arises from random, somatic mutations or developmental errors whose trigger is

unknown.

Therefore, "early indicators" fall into two main categories:
1) Clinical Signs & Symptoms: Observable changes in the child's health or body.
2) Associated Conditions & Risk Factors: Specific known medical situations that
increase risk.

1. Clinical Signs and Symptoms as Early Indicators

For parents and pediatricians, recognizing the following signs is the primary
method of early detection. It's crucial to remember that these symptoms are
most often caused by common, benign childhood illnesses. However, their
persistence or specific combination can be a red flag.

1) Neuroblastoma

e Abdominal Mass: A firm, lumpy mass in the abdomen that is not tender to

the touch.

"Raccoon Eyes" (Periorbital Ecchymosis): Bruising and swelling around the
eyes, caused by the tumor affecting the bones and tissues behind the eye.
Unexplained Fever, Weight Loss, and Bone Pain: Often indicating
metastatic disease.

Opsoclonus-Myoclonus-Ataxia (OMA) Syndrome: A very rare but specific
neurological "paraneoplastic syndrome" where the child has rapid,
irregular eye movements (opsoclonus), jerky muscle twitches
(myoclonus), and difficulty walking (ataxia). This is often associated with
a more favorable neuroblastoma tumor.

2) Wilms Tumor (Nephroblastoma)

Abdominal Mass or Swelling: Often noticed by a parent during bathing or
dressing the child. It is usually smooth and firm, located on the side of the
abdomen.

Abdominal Pain

Blood in the Urine (Hematuria)

Fever

High Blood Pressure (Hypertension): Caused by the tumor affecting kidney
function.



3) Medulloblastoma & other Brain Tumors

e Persistent Morning Headache or Headache that wakes the child from
sleep.

Recurrent Vomiting, often projectile and without nausea.

New-Onst Clumsiness, Balance Problems, or Deteriorating Handwriting.
Vision Problems (blurred or double vision).

Abnormal Eye Movements.

Behavioral Changes or Declining School Performance.

In infants: A rapidly increasing head circumference or a bulging fontanelle
(soft spot).

4) Rhabdomyosarcoma

Symptoms depend heavily on the tumor's location, which can be anywhere in the
body.
e A persistent lump or swelling anywhere on the body (often mistaken for a
minor injury).
Bleeding from the nose, vagina, or rectum if the tumor is in those areas.
Protrusion of the eye or vision changes if the tumor is behind the eye.
Difficulty urinating if the tumor is in the bladder or prostate.

2. Associated Conditions and Risk Factors as Early Indicators

This is the closest we get to a "predictive” marker for some of these cancers. Certain
non-genetic conditions put a child under heightened surveillance.

1) Wilms Tumor

e Aniridia: A rare condition where a child is born with a missing iris (the
colored part of the eye). This is part of the WAGR syndrome (Wilms tumor,
Aniridia, Genitourinary anomalies, Range of developmental delays), which
is caused by a sporadic genetic deletion but is not typically inherited.

e Hemihypertrophy: A condition where one side of the body is larger than
the other.

e Children born with these conditions are monitored with regular renal
ultrasounds every 3-4 months until age 7-8 to catch a Wilms tumor early.



2) Hepatoblastoma

e Very Low Birth Weight (<1500 grams): This is the strongest known
non-genetic risk factor. Pediatric guidelines often recommend regular
abdominal ultrasounds and alpha-fetoprotein (AFP) blood tests for these
infants every 2-3 months until age 3-4.

Summary

Cancer Type

Common Early Signs &

Symptoms

Key Associated Risk

Factor for Surveillance

Neuroblastoma

Abdominal mass, "raccoon eyes,"

bone pain, OMA syndrome.

Wilms Tumor

Abdominal mass, blood in urine,

abdominal pain.

Aniridia, Hemihypertrophy
(triggers ultrasound

screening)

Hepatoblastoma

Abdominal mass, swelling, loss of

appetite.

Very Low Birth Weight
(triggers ultrasound & AFP

screening)

Medulloblastoma

Morning headaches, vomiting,

balance problems.

Rhabdomyosarcoma

Persistent lump

(location-dependent), bleeding.

For cancers with non-genetic or unknown causes, vigilance and awareness of clinical
symptoms are the most powerful tools for early detection. There are no molecular "early
warning systems" available for the general population.



The role of the pediatrician and parent is crucial:

e For the General Population: Recognizing that persistent, worsening, or specific
combinations of symptoms (like a painless abdominal mass + high blood
pressure) warrant immediate investigation.

e For High-Risk Groups: Implementing standardized surveillance protocols (like
ultrasounds for very low birth weight infants or those with hemihypertrophy) is a
highly effective strategy for catching these cancers at their earliest, most
treatable stages.

Part 3: Cancers with Mixed or Complex Etiology

Some cancers have clear links to both genetic predispositions and non-genetic triggers.

"Cancers with Mixed or Complex Etiology" refers to cancers where no single cause is
sufficient. Instead, they arise from a combination of genetic predispositions,
environmental exposures, lifestyle factors, and random chance.

These cancers do not have a clear, single pathway like an inherited RB1 mutation for
retinoblastoma. Understanding them requires thinking about a multi-step process, often
visualized as a "perfect storm" where several things must go wrong.

The Core Concept: The "Multiple-Hit" Model
The development of these cancers is best explained by the multiple-hit hypothesis,
where a cell needs to accumulate several genetic "hits" to become cancerous.
e Hit 1: Could be a random mutation or a genetic predisposition that makes cells
more vulnerable.
e Hit 2: Could be an environmental exposure that causes a new mutation.
e Hit 3: Could be another random error during cell division, facilitated by a lifestyle
factor like chronic inflammation.
It is the interplay between these hits that ultimately leads to cancer.

1) Lymphomas (Hodgkin and Non-Hodgkin)

o Cancer Type: Cancers of the lymphatic system.
o Genetic Factors: Children with inherited immune deficiencies (e.g.,
Ataxia-Telangiectasia, Wiskott-Aldrich syndrome) are at higher risk.



o Non-Genetic Factors: Epstein-Barr Virus (EBV) infection is a significant risk
factor for certain types, particularly in children with compromised immune
systems.

Cancers with mixed or complex etiology represent the frontier of cancer research. They
highlight that cancer is rarely as simple as "one gene, one disease." Instead, it is a
dynamic process where:

A genetic risk factor alone may not be enough.
Environment matters. A trigger is often needed to initiate the cancer in a
predisposed individual.

e Chance plays a role. The randomness of mutations and exposures adds another
layer of complexity.

e For these cancers, prevention and early detection are incredibly challenging
because they require identifying children at risk from multiple angles and
understanding the timing of potential environmental triggers.

Summary Table

Cancer Type Primary Key Genetic Factor(s) Key

Category Non-Genetic

Factor(s)

Retinoblastoma Genetic Inherited RB1 mutation -

(Hereditary)
Leukemias Genetic Somatic translocations High-dose
(ALL/AML) (Acquired) (e.g., *ETV6-RUNX1*, radiation; certain

KMT2A) chemo

Ewing Sarcoma Genetic Somatic translocation —

(Acquired) 1(11;22)

(*EWSRT-FLIT#)

Neuroblastoma Non-Genetic / (Rare familial ALK Mostly sporadic;
Unknown mutations) cause unknown




Wilms Tumor Mixed / WT1, WT2 genes; Mostly sporadic;
Complex associated syndromes errors in
development
Hepatoblastoma  Mixed / Associated with Very low birth
Complex Beckwith-Wiedemann weight
Medulloblastom  Mixed / Somatic subgroups Mostly sporadic;
a Complex (WNT, SHH, etc.) cause unknown
Rhabdomyosarc  Mixed / Associated with Mostly sporadic;
oma Complex Li-Fraumeni, NF1 cause unknown
Lymphomas Mixed / Inherited immune Epstein-Barr Virus
Complex deficiencies (EBV) infection

Overall Conclusion:

Childhood Cancers - Occurrence, Detection, and the Path Forward

Childhood cancer is not a single disease but a collection of distinct diseases, each with
its own unique pattern of occurrence, cause, and method of detection. However, several
overarching principles emerge when we view them as a whole.

The "Why": A Spectrum of Causes

The occurrence of childhood cancers can be understood on a spectrum from primarily
genetic to primarily random, with most falling into a complex middle ground.

e Primarily Genetic (Hereditary): A small but significant percentage of cancers
(e.g., Retinoblastoma, Li-Fraumeni syndrome cancers) are caused by inherited
gene mutations present in every cell. These create a high predisposition and
often occur in very young children. Detection can be proactive via genetic blood
testing of at-risk children, leading to targeted, life-saving surveillance.

e Primarily Acquired (Somatic): Many childhood cancers (e.g., Leukemias, Ewing
Sarcoma) are driven by genetic mutations that occur randomly after birth in a
single cell. The trigger is often unknown, making them largely unpredictable and
not preventable with current knowledge.



e Mixed/Complex Etiology: For many others (e.g., Lymphomas, some Leukemias,
Neuroblastoma), the cause is a "perfect storm." A genetic predisposition
(sometimes unknown) combines with an environmental trigger (e.g., a viral
infection like EBV) to initiate the cancer. This interplay makes them complex and
difficult to attribute to a single cause.

e Primarily Unknown/Developmental: For cancers like Neuroblastoma and Wilms
tumor, the prevailing theory is an error in normal fetal or early childhood
development, where primitive cells fail to mature properly and become
cancerous. The root reason for this error remains largely unknown.

The "How": The Universal Challenge of Early Detection

Early detection is the single most important factor in improving survival rates, but the
approach is not one-size-fits-all.

e The Gold Standard: Clinical Vigilance. For the vast majority of childhood
cancers, there is no routine screening test for the general population. Early
detection relies almost entirely on the recognition of persistent and concerning
clinical signs and symptoms by parents and pediatricians. Unexplained lumps,
persistent fevers, bruising, headaches, limping, or white eye reflex are critical red
flags.

e The Role of Genetic Screening. For the small subset of children with known
hereditary cancer syndromes, detection is revolutionized by genetic testing. This
allows for proactive, personalized surveillance protocols (like frequent MRIs or
ultrasounds) to find cancers at their earliest, most treatable stage.

e Diagnostic, Not Screening, Tools. Advanced techniques like tumor genetic
sequencing and liquid biopsies (ctDNA) are powerful diagnostic tools used after
cancer is suspected to confirm the type, guide treatment, and monitor response.
They are not used for screening healthy children.

The Unifying Theme: A "Multi-Hit" Process

Ultimately, most cancers, regardless of type, follow a "multi-hit" model. A cell requires a
series of errors (hits) to become cancerous. These hits can be:

e Inherited (the first hit is in the genes).

e Random (a mistake during cell division).

e Environmental (triggered by an unknown exposure or infection).
The combination of these hits overwhelms the body's natural defenses against cancer.



Summary and Future Outlook

Cancer Category Primary Cause Detection Method

Hereditary Inherited Gene Mutation Proactive Genetic Blood Test &
targeted surveillance.

Acquired / Random Somatic Mutations Clinical Symptoms leading to

Complex & Environmental Triggers biopsy & advanced diagnostics.

Developmental Errors in Early Cell Clinical Symptoms, sometimes

Development

with ultrasound for known risk

factors (e.g., very low birth weight).

The Path Forward:

The fight against childhood cancer is advancing on two parallel fronts:

e Improving Treatment: Through precision medicine, immunotherapy, and less

toxic therapies.
e Improving Early Detection:
o Through:

1. Awareness: Educating families and doctors to recognize early

signs.

2. Risk Identification: Expanding genetic research to identify more

at-risk children.

3. Technology: Developing more sensitive, non-invasive detection
methods (like advanced liquid biopsies) for the future.
In conclusion, while the origins of childhood cancer are diverse and often shrouded in
uncertainty, the common key to saving lives is a dual strategy: vigilant clinical
awareness for the many and advanced genetic insight for the at-risk few.



Important Disclaimer: This information is for educational purposes only and is not a
substitute for professional medical advice. The field of pediatric oncology is rapidly
evolving, and our understanding of the causes of these cancers deepens every year. If
you have concerns about a specific child's cancer risk, please consult a pediatrician or a
genetic counselor.
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