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Abstract: The most popular type of neurological tumor in childhood is medulloblastoma, which is the most malignant neoplasm 

of the posterior fossa and cerebellum. Central nervous system neoplasms can cause symptoms and signs due to local invasion, 

compression of normal structures, and increased intracranial pressure by either a mass effect or obstruction of cerebrospinal fluid 

flow, resulting in hydrocephalus. Usually, headache is the most common symptom of central nervous system tumors, and the 

median duration between symptoms beginning and diagnosis of brain tumors in children ranges from 2.5 to 3.5 months. 

Furthermore, several predisposing factors for brain tumors have been identified such as Epstein–Barr virus infection, exposure to 

ionizing radiation, and inherited diseases. Recently, the advances in diagnosis and treatment have improved the survival of many 

children with neurological neoplasms. However, this therapy is associated with long-term complications, and its prognosis remains 

poor. We present the case of a 4-year-old girl with adequate neuropsychomotor development who presented to the pediatric 

emergency center with a 14-day history of headache, which was prominent in the morning, neck, back, and bilateral leg pain two 

days prior to presentation. Brain and Spine Magnetic resonance imaging revealed a cerebellar mass lesion in the posterior fossa. The 

patient underwent surgery, followed by histopathological and immunohistochemical staining. This case is considered rare and 

distinctive because the symptoms included only headache for two weeks, no impaired vision, no vomiting, no mental disorders, no 

abnormal gait, and no ataxia or body imbalance. We report this case to focus on the features of the manifestation and hence increase 

the chances of timely diagnosis in the future. Consequently, the probability of central nervous system tumors should always be 

considered in children with headache, and they must be under regular follow-up for early diagnosis and treatment. 
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1. Introduction 

Neurological neoplasms are the most common solid tumors 

and are a major cause of malignant-related death in children. 

[1-3] Tumors of the central nervous system (CNS) account for 

20% of childhood malignancies and are second to leukemia in 
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recurrence. [4] The annual incidence of brain tumors related to 

age in children is 5.65 cases per 100,000 population. 

Nevertheless, the mortality is 0.72 case per 100,000. [3] 

Recent advances in diagnosis and treatment have improved 

the survival and fineness of life of many children with CNS 

neoplasms. However, this therapy is associated with long-term 

complications, and the prognosis remains poor. [2-5] 

Medulloblastoma is the most popular CNS tumor in 

children. [6] Which generally grows in the cerebellum; 

therefore, patients present with signs of increased ICP or 

cerebellar dysfunction. More than 60% of children with 

embryonal neoplasms are medulloblastomas, and 70% occur 

under the age of 10 years, affecting more males than females. 

[3, 7, 8] More than 30% of cases are under the age of 3 years. 

[9] 

CNS neoplasms can cause symptoms and signs of local 

invasion, compression of adjacent structures, and increased 

ICP by either a mass effect, which compresses normal CNS 

structures, or by causing obstruction of cerebrospinal fluid 

flow, resulting in hydrocephalus. 

Headache is the most common symptom of CNS tumors, 

occurring in approximately one-third of affected children. 

Infants and young children may be unable to articulate the 

source of their discomfort and are more likely to present with 

irritability. 

Headaches associated with CNS tumors are generally thought 

to be caused by increased ICP. These headaches are classically 

described as early morning headaches, which are often relieved 

by vomiting. However, many children do not present with these 

symptoms. This was illustrated in a case series of 200 children 

with CNS tumors that recorded the pattern of headaches in 71 of 

112 patients who presented with headaches [10]. Headaches were 

nocturnal or occurred early in the morning in 43 patients, during 

the daytime or early evening in 15, and were continuous in the 

remaining 13 patients. 

Nausea and vomiting are common symptoms of CNS 

tumors in children of any age [11]. 

The diagnosis of a CNS tumor is based on the identification 

of the lesion by neuroimaging, either by magnetic resonance 

imaging (MRI) or computed tomography (CT). Histological 

examination is required to diagnose specific tumor types. 

Childhood brain neoplasms have various manifestations 

depending on the tumor place, age, and biology. Therefore, a 

prolonged symptom duration is present, which is related to 

increased morbidity, and psychosocial distress for children, 

parents, and healthcare providers [12, 13]. 

In the United Kingdom, a systematic review reported that 

the median symptom durations between symptom begining 

and diagnosis of brain tumors in children ranges from 2.5 to 

3.5 months [13]. 

The decision to perform imaging studies is based on clinical 

suspicion that the signs and symptoms are due to a brain 

neoplasm. Table 1 reports the indications for neuroimaging to 

minimize delays in diagnosis, as recommended by a 2010 

evidence-based guideline developed in the United Kingdom 

[13]. 

Table 1. Indications for neuroimaging in children with a suspected brain tumor. 

Persistent headache 

(defined as a continuous or recurrent headache lasting for >4 

weeks) with any of the following features: 

1) Wakes a child from sleep. 

2) Occurs upon waking. 

3) Occurs in a child <4 years of age. 

4) Associated with disorientation or confusion. 

Persistent vomiting upon waking 

Visual findings 

1) Papilledema. 

2) Optic atrophy. 

3) New-onset nystagmus. 

4) Reduced acuity not due to refractive error. 

5) Visual field reduction. 

6) Proptosis. 

7) New-onset paralytic squint. 

Motor findings 

1) Regression in motor skills. 

2) Focal motor weakness. 

3) Abnormal gait and/or coordination. 

4) Bell's palsy with no improvement over four weeks. 

5) Swallowing difficulties without an identifiable local cause. 

 

Since many signs and symptoms of CNS neoplasms in 

childhood are nonspecific and heterogeneous, CNS tumors 

can be misdiagnosed as common childhood conditions such 

for example (viral gastroenteritis, tension, and migraine 

headaches). Less common neurological conditions that may 

mimic the presentation of a brain tumor include brain 

abscesses, intracranial hemorrhage, non-neoplastic 

hydrocephalus, arteriovenous malformations, aneurysms, or 

indolent viral infections. 

Children with CNS tumors generally present with more 

than one tumor-associated symptom or sign, allowing CNS 

tumors to be clinically distinguished from other conditions. 

For example, as discussed above, children with headaches 

associated with CNS tumors typically have other CNS 

manifestations including vomiting, vision impairment, 

unsteady gait, changes in behavior or school performance, 

sleep disturbances, and growth impairment [10]. However, 

neuroimaging is needed to definitively differentiate CNS 

tumors from other diagnoses, and should be performed in any 

child suspected of having a CNS lesion. 

Poor prognosis of medulloblastoma is associated with 

presentation at diagnosis, such as; dissemination, size, 

children less than 3 years of age, and residual size more than 

1.5-2 cm on imaging after surgery. [6] 
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Predisposing factors for brain neoplasms include radiation 

therapy, exposure to ionizing radiation, and atomic bomb 

survivors, which cause meningiomas, gliomas, and nerve 

sheath neoplasms [14]. 

Cellular telephones are a source of radiofrequency fields 

that have received coverage in popular media as potential risk 

factors for brain tumors, presumably due to the exposure of 

the head of the user to radiofrequency energy. Other causes of 

exposure to radiation include microwave, radar equipment, 

and provisional exposures (sealers, plastic welders, amateur 

radio operators, and medical and telecommunications 

workers). 

Hardly, exposure to radiation can be quantified even in 

advanced laboratories. [15]. 

Numerous epidemiological studies have examined the 

possible relationship between cellular telephone use and the 

development of brain tumors [16, 17]. A meta-analysis of 22 

blinded case-control studies found that there was a slight risk 

related to the using of cell phones, which showed that the 

relationship appeared to be associated with an induction 

duration of 10 years or more [16]. Furthermore, radiofrequency 

electromagnetic fields were classified as a carcinogenic to 

humans by the World Health Organization [18]. 

In a study of 228,055 Danish patients admitted for head trauma 

and followed up for eight years, there was a significant increase 

in the risk of hemangioma and hemangioblastoma [19]. 

Childhood brain tumors may be more common in first-born 

children (higher risk of birth trauma) and in children with a 

confirmed history of delivery trauma (prolonged labor, 

forceps delivery, and cesarean section) [20]. 

There is increasing consensus on the inverse association 

between allergies (such as asthma, eczema, and hay fever) and 

glioma risk based on consistent findings across different 

populations and study designs [21, 22]. 

A large study, found that children who reported a history of 

infectious diseases, such as upper respiratory infections, 

compared with those who did not, had a 30 per cent reduction 

in risk (relative risk [RR] = 0.72, 95% CI 0.61-0.85) [23]. 

Other infectious predisposing factors include neonatal viral 

infections, polyomavirus, infection with Toxoplasma gondii, 

and simian virus 40 (SV40). 

Approximately 1–5 percent of brain neoplasm due to genetic 

syndromes that increase the risk of growing tumors of the 

nervous system [22, 24, 25]. Some of these tumors are associated 

with neurofibromatosis and several other inherited syndromes. 

2. Case Report 

A 4-year-old girl with adequate neuropsychomotor 

development presented to the pediatric emergency center on 

November 18, 2022, with a 14-day history of headache, which 

was prominent in the morning, neck, back, and bilateral leg 

pain two days prior to presentation. The patient had a history 

of upper respiratory tract infection 14 days prior to 

presentation and no history of trauma, loss of consciousness, 

visual disturbance, nausea, vomiting, poor appetite, nasal 

congestion, tachypnea, diarrhea, or skin rash. The patient’s 

temperature was 37.4°C, heart rate was 113 beats/ min, blood 

pressure was 101/60 mmHg, respiratory rate was 28 

breaths/min, and oxygen saturation was 100% on room air. 

On physical examination, the patient was lying comfortably 

and was not in any distress. Examination of her neck, there 

was neck stiffness, her right tonsil was enlarged, and upon 

examination of her jaw, there was one large lymph node below 

her right jaw. No other meningeal signs were observed, and 

her cardiac, abdominal, and pulmonary examinations were 

insignificant. The patient’s weight and length were according 

to her age. Laboratory investigations were as follows: 

COVID-19 PCR was negative; complete blood count was 

normal at 13.7×103 white blood cells (WBCs)/µL (normal, 5–

15×103 WBC/µL) with 82% neutrophils; liver and kidney 

functions were normal; electrolytes were normal; and 

C-reactive protein level was 1 mg/dl (normal 0–5 mg/L). The 

respiratory virus PCR panel was negative, urine and blood 

cultures were negative, and soft tissue radiography of the neck 

was normal. Brain and Spine Magnetic resonance imaging 

(MRI) was performed, which revealed a posterior fossa 

cerebellar mass lesion with secondary supratentorial 

obstructive hydrocephalus and cerebellar tonsillar herniation, 

indicative of medulloblastoma. Small adjacent right superior 

cerebellar leptomeningeal nodular lesions were noted, 

consistent with localized leptomeningeal extension. No other 

metastatic deposits were noted (Figure 1). 

The patient underwent surgery, followed by 

histopathological analysis, which suggested a Frozen Section 

that showed a lesion of very high cellularity, with 

primitive-looking cells mostly without cytoplasm. Necrosis is 

present. The frozen sections showed a similar appearance to 

that of the tumor tissue. Cytomorphology was highly 

suggestive of medulloblastoma. 

Surgical Histopathology report: 

  

Figure 1. MRI of brain showed a posterior fossa mixed cystic-solid mass lesion centred on the right cerebellar hemisphere medially extending into middle 

cerebral peduncle and superior along the vermis where it occupies the quadrigeminal and right ambient cisterns. It measures 5.1 x 5.0 x 4.6 cm. 
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A highly cellular lesion essentially consists of a syncytial 

arrangement of densely packed undifferentiated cells with little 

or no cytoplasm, and hyperchromatic, moderately enlarged, and 

moderately pleomorphic nuclei. A nodular appearance was 

observed in some areas, as shown by reticulin staining. Mitotic 

figures and apoptotic materials were also abundant. Homer 

Wright rosettes were also present. Ki67 immunohistochemistry 

shows a high MIB index. Immunohistochemically, the tumor 

cells were positive for synaptophysin and CD56. The 

infiltrative nature of the tumor was demonstrated by GFAP 

immunohistochemistry. The tumor cells showed cytoplasmic 

β-catenin positivity. Histological findings included 

medulloblastoma, (WHO grade 4), and classical histology. 

3. Discussion 

However, medulloblastoma is the most common malignant 

brain cancer in children, accounting for 40% of all pediatric 

tumors of the posterior fossa. Metastatics occur in 20–30% of 

all medulloblastoma tumors at diagnosis. 

A 4-year-old girl was diagnosed with medulloblastoma, 

confirmed by histopathology and immunohistochemical 

staining. Causing headache, without other symptoms, for 

more than two weeks. 

This case is considered rare and distinctive because the 

symptoms included only headache for two weeks, no impaired 

vision, no vomiting, no mental disorders, no abnormal gait, 

and no ataxia or body imbalance. 

We report this case to focus on the features of the 

manifestation and hence increase the chances of timely diagnosis 

in the future. The complexity of clinical and laboratory data 

makes it possible to suspect oncological diagnosis. 

4. Conclusion 

In summary, the probability of CNS tumors should always 

be considered in children with headaches. Therefore, these 

patients must be regularly followed-up for early diagnosis and 

management. 
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