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ABSTRACT
Objective: To determine the diagnostic accuracy of Magnetic Resonance imaging in the detection of paediatric cerebellar astrocytoma taking histopathology as gold standard.

Study Design: Cross-sectional survey

Place and Duration of Study: Department of Diagnostic Radiology, Lahore General Hospital, Lahore from 23-11-2014 to 22-05-2015.
Methodology: In this cross sectional study all 210 patients presenting with clinical suspicion of posterior fossa tumor meeting the inclusion criteria were taken. All the patients were recorded for their demographic features i.e. age, gender and address. Magnetic resonance imaging on a 1.5-T Philips whole body MR system using standard imaging coil were then be carried out. T2-weighted and both unenhanced and contrast-enhanced T1-weighted images in the axial, sagittal and coronal projections were obtained. Magnetic resonance imaging diagnosis i.e. presence or absence of cerebellar astrocytoma were recorded by same observer. The cases (with posterior fossa tumor) were operated and histopathological results were recorded. The results of magnetic resonance imaging and histopathology were compared taking histopathology as gold standard.
Results: The mean age of patients in this study was 9.26±1.06 with minimum and maximum reported ages of 6.0 years and 13.0 year respectively. There were118 (56.2%) male and 92 (43.8%) female patients in this study. The overall diagnostic accuracy of MRI was 90% keeping histopathology as gold standard. The sensitivity and specificity of MRI was 90.91% and 86.67% respectively. The positive predictive value and negative predictive values of MRI were found as 96.15% and 72.22% respectively. 

Conclusion: The sensitivity and specificity of MRI was 90.91% and 86.67% respectively. So, it is suggested MRI should be done in patients with suspicion of posterior fossa tumor as it is reliable, non-invasive, easily available and ionizing radiation free imaging modality which allows early detection, precise localization and characterization of posterior fossa tumours because of its multiplanar and multi-parameter capabilities. 
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INTRODUCTION

Pediatric central nervous system (CNS) tumors are one the most common tumors of childhood (among solid tumors) and in malignancies they are the second most common malignancy after haematological carcinomas and account for 20 to 25% (approximately) of all paediatric primary tumors.1
 More than 90%of paediatric CNS neoplasms are intracranial and 48% are infratentorial in location. Cerebellar and brain stem neoplasms constitute majority of infratentorial neoplasms.2
 Cerebellar astrocytomas are the most frequently encountered posterior fossa neoplasms in children (30-35%).Boys are somewhat more frequently affected than girls 1.45:1.3
 The main affected ages are 6 to 13 years, with 75% of cases occurring at this age.4
 Approximately 80% of astrocytomas are cystic and located in the hemisphere whereas solid tumors are more commonly located in the vermis. Calcification may be found in25% of patients.5
 80% of paediatric cerebellar astrocytomas are juvenile pilocytic astrocytomas (WHO grade 1) and demonstrate benign histology. Fibrillary astrocytomas (WHO Grade 2) comprise 15%, while anaplastic astrocytomas (WHO Grade 3) and Glioblastoma (WHO Grade 4) each represent less than 5 % of total.6 A novel duplication in chromosome band 7q34 was identified in 17 of 22 juvenile pilocytic astrocytom (JPA) and of six Fibrillary astrocytomas.7



Common clinical features are headache, vomiting, gradual deterioration of vision, gait problem and rarely cranial nerve palsies.9

8

 Surgical treatment i.e. radical resection is usually curative in pilocytic astrocytomas. They have a fairly good prognosis with a five-year survival rate of 80 – 90%. 

MRI has been proven to be an excellent technique for visualization of the posterior fossa tumors. The sensitivity of MRI to diagnose cerebellar astrocytomas 85%,specificity 95%,positive predictive value92% ,negative predictive value 90% & accuracy90%.10
 In another study, sensitivity and specificity of MRI in diagnosing Pilocytic astrocytomas is 93% and 86% respectively.11



Juvenile Pilocytic Astrocytomas have 4 different imaging patterns: 1) A non enhancing cyst and a strongly enhancing mural nodule (21%). 2) An enhancing cyst wall and a strongly enhancing mural nodule (46%). 3) A necrotic mass with a central non enhancing zone (16%). 4) A predominantly solid mass with no cyst like component that enhances mostly uniformly on post contrast images (17%).12 

The rationale of my study is to evaluate diagnostic accuracy of MRI in detection of paediatric cerebellar astrocytomas in our population as no local data is available and the available few international studies have shown variation in results. MRI should be done in patients with suspicion of posterior fossa tumor as it is reliable, non-invasive, easily available, ionizing radiation free imaging modality and its multiplanar and multi-parameter capabilities can save the patient from pre operative morbidity and obviate the role of biopsy. 
METHODOLOGY
This cross sectional study was carried out at the Department of Diagnostic Radiology, Lahore General Hospital, Lahore from 23-11-2014 to 22-5-2015 on sample size of 210 using 95% confidence level with an expected sensitivity as 85% with 6% margin of error, specificity as 95% with 5% margin of error taking an expected percentage of cerebellar astrocytoma as 75%. 

All patients presenting with clinical suspicion of posterior fossa tumor referred by neurosurgeons from outdoor of Lahore General Hospital, Lahore meeting the inclusion criteria were taken. Patients with residual, recurrent or metastatic cerebellar astrocytoma were excluded from the study to avoid confounding variables. Informed consent for magnetic resonance imaging and histopathology from all the patients included in the study were taken. Magnetic resonance imaging on a 1.5-T Philips whole body MR system using standard imaging coil were then be carried out. T2-weighted and both unenhanced and contrast-enhanced T1-weighted images in the axial, sagittal and coronal projections were obtained. MRI diagnosis were recorded by same observer. The cases (with posterior fossa tumor) were operated and histopathological results were recorded. The results of magnetic resonance imaging and histopathology were compared taking histopathology as gold standard. 
RESULTS

The mean age of patients in this study was 9.26±1.06 with minimum and maximum reported ages of 6.0 years and 13.0 year respectively. The MRI findings showed that out of total 210 patients, 156 (74.3%) patients had a positive result while 54 (25.7%) had a negative result, whilst, according to histopathology,165(78.6%) patients had a positive result while 45 (21.4%) had a negative result. The overall diagnostic accuracy of MRI was 90% keeping histopathology as gold standard. The sensitivity and specificity of MRI was 90.91% and 86.67% respectively. The positive predictive value and negative predictive values of MRI were found as 96.15% and 72.22% respectively. Comparison of results of MRI with histopathology is shown in table below. The overall diagnostic accuracy of MRI was 88.98% in males whereas 91.3% in females. 
Table 1: Comparison of MRI Findings and Histopathology Findings
	
	Histopathology findings
	Total

	
	Positive
	Negative
	

	MRI Findings
	Positive
	150
	6
	156

	
	
	90.9%
	13.3%
	72.8%

	
	Negative
	15
	39
	54

	
	
	9.1%
	86.7%
	25.7%

	Total
	165
	45
	210

	
	100.0%
	100.0%
	100.0%


DISCUSSION 
In children the second most common site for neoplasm is Central Nervous System (CNS). In the pediatric population the most frequent site among the CNS neoplasms is the infratentorial region. In the posterior fossa, there was an even distribution among medulloblastomas and pilocytic astrocytomas, but the former was much more frequent in the first 2 years of age.19 Apart from the fact that they are so common, in theavailable literature, a sizeable amount of confusion exists among their treatment and histopathological classification. 1413

 As Bailey and Cushing labeled these tumors as astrocytomas using features of cell differentiation. Bergstrand showed that the cerebellar astrocytoma and cerebral astrocytoma are two different entities and called them gliocytomaembyale, Russell and Rubinstein classified cerebellar astrocytomas into the different groups: juvenile pilocytic, which resemble juvenile pilocytic but these have more areas of spongy tissue with glial fibrils , and also diffuse astrocytomas. , 15
,17

Cerebellar astrocytomas are benign tumors of childhood known to be associated with excellent long-term survival in patients in whom complete surgical resection is possible.16 Careful long-term follow up for neurocognitive signs is needed despite the current opinion for a good quality life after CPA treatment. The severity of the impairments is reflected by the high percentage of children in need for special education.18

 

The magnetic resonance scan can provide various types of information by analyzing the tumor for its location, by lacalizing if the lesion is intra-axial or extra-axial, and also by looking at the contrast enhancement patterns. It is highly recommended to get more specific information regarding advanced magnetic resonance techniques for the evaluation of tumors in pediatric brain. 20

In our study, the mean age of patients was 9.26±1.06 with minimum and maximum reported ages of 6.0 years and 13.0 year respectively. Among them, 124 (59.0%) subjects were less than 10 years old and 86 (41.0%) subjects were of or above 10 years of age. There were 118 (56.2%) male and 92 (43.8%) female patients in this study. Another study by Mahmud M. et al..with objectives similar to ours included 33 patients referred for the evaluation of pediatric brain tumors. The patients in this study are in the age range of 2 to 18 years. The mean age was 8.64(±3.51) years (±SE). And the maximum number of patients was between 6-10 years age group. Out of all 33 patients 20 (60.6%) were male and 13(39.4%). 10

All these characteristics were much in consensus to our findings.


In study by Mahmud, The sensitivity of MRI to diagnose cerebellar astrocytoma was 85%, specificity 95% and accuracy 90% exactly as in our study in which overall diagnostic accuracy of MRI was 90% keeping histopathology as gold standard. The sensitivity and specificity of MRI in our study was 90.91% and 86.67% respectively, closely similar to results of Mahmud. The positive predictive value, negative predictive value 90% of Mahmud’s study was 92% and 90% while in our study was 96.15% and 72.22% respectively.11

10

 In another study, sensitivity and specificity of MRI in diagnosing Pilocytic astrocytoma was 93% and 86% respectively. 

MRI and paramagnetic contrast agent have revolutionized the imaging of intracranial conditions. The superiority of MRI over CT is well known. MRI has several, general, well recognized advantages over the imaging method, including superior soft tissue discrimination, ability to directly image in the sagittal and coronal planes and thus is suggested by a number of researches10

 including ours on basis of its excellent diagnostic accuracy.
CONCLUSION 
The sensitivity and specificity of MRI were found as 90.91% and 86.67% respectively. So, it is suggested MRI should be done in patients with suspicion of posterior fossa tumor as it is reliable, non-invasive, multiplanar and ionizing radiation free imaging modality which allows early detection, precise localization and characterization of posterior fossa tumours. 
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