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INTRODUCTION:

Medulloblastoma, a malignant embryonal tumor of the cerebellum, primarily affects children
and is classified as a World Health Organization (WHO) grade IV neoplasm. It accounts for
nearly 20% of all pediatric brain tumors, but its occurrence in adults is rare, constituting less
than 1% of adult central nervous system (CNS) tumors!*l. Despite sharing histological
features with the pediatric form, adult medulloblastoma exhibits distinct clinical behavior,

prognosis, and therapeutic responsest?.

The incidence of adult medulloblastoma is estimated to be approximately 0.5 cases per
million per year®. Most adult patients are diagnosed in their third to fourth decade of life,

with a slight male predominance. The tumor typically arises in the cerebellar hemispheres
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rather than the vermis, as is more common in children!®. Due to its rarity, adult
medulloblastoma remains poorly understood, and most treatment protocols are extrapolated

from pediatric studies.

Several retrospective studies have highlighted the prognostic importance of variables such as
extent of surgical resection, histological subtype, and use of adjuvant radiotherapy and
chemotherapy. Brandes et al.[®! (2007) observed that gross total resection followed by
craniospinal irradiation significantly improved survival. Histological variants like the
anaplastic/large cell subtype are consistently associated with poorer outcomes!®l. Nonetheless,
data remain limited, and there is considerable variability in management approaches,

especially regarding chemotherapy regimens in adults.

Given the paucity of prospective data and the heterogeneity in treatment strategies, there is an
urgent need to understand the clinical outcomes and prognostic indicators in adult
medulloblastoma. A systematic analysis of institutional experience can offer valuable insights
into survival trends, guide treatment planning, and identify factors predictive of better
prognosis. This study aims to bridge the gap in knowledge and contribute to the evolving
paradigm of adult medulloblastoma management by evaluating a decade’s worth of clinical

data from a tertiary care center.
AlIM:

To evaluate the clinical outcomes and identify significant prognostic factors affecting

survival in adult patients diagnosed with medulloblastoma at a tertiary care institution.
OBJECTIVES:

1. To assess overall survival (OS) and progression-free survival (PFS) in adult
medulloblastoma patients following standard treatment protocols.
2. To analyze the influence of clinical and pathological factors (age, sex, histological

subtype, extent of resection, radiotherapy, and chemotherapy) on survival outcomes.
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Materials and Methods
Study Design and Setting

This was a retrospective observational study conducted at the Department of Neurosurgery
and Oncology in a tertiary care center. Institutional ethical committee approval was obtained

prior to commencement of the study.

Study Duration

The study was conducted over a 5-year period from January 2017 to December 2023
Study Population

All adult patients (>18 years) diagnosed histopathologically with medulloblastoma and

treated at our institution during the study period were included.
Inclusion Criteria

o Patients aged 18 years and above
« Histologically confirmed diagnosis of medulloblastoma
o Received surgical treatment (either gross total or subtotal resection)

e Minimum clinical follow-up of 6 months
Exclusion Criteria

« Pediatric patients (<18 years)
e Incomplete medical records or loss to follow-up within 6 months
« Biopsy-only cases or patients treated conservatively

Data Collection

Patient data were retrieved from electronic medical records, operative notes, histopathology

reports, radiological imaging, and follow-up outpatient documentation.
The following parameters were recorded:

o Demographic details (age, sex)
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o Clinical presentation

o Radiological findings (tumor size, location, metastasis)

« Histological subtype (Classic, Desmoplastic/Nodular, Anaplastic/Large Cell)
e Surgical details (extent of resection)

e Adjuvant therapy (radiotherapy and chemotherapy)

e Recurrence or progression

e Survival outcomes (Overall Survival and Progression-Free Survival)

Treatment Details

All patients underwent surgical resection (gross total or subtotal). Post-operative craniospinal
irradiation was administered to most patients, followed by focal boost to the posterior fossa.
Chemotherapy was given based on patient age, performance status, and tumor risk

stratification.

Follow-up and Outcome Assessment

Patients were followed up at regular intervals with clinical examinations and MRI brain and

spine imaging.

e Overall Survival (OS) was defined as the time from surgery to death from any cause.

e Progression-Free Survival (PFS) was defined as the time from surgery to disease

progression or recurrence.
Statistical Analysis

Data were analyzed using SPSS version 26.0. Descriptive statistics were used to summarize
clinical characteristics. Survival curves were estimated using the Kaplan—-Meier method,
and comparison between groups was done using the log-rank test. Prognostic factors were
assessed using univariate and multivariate Cox regression analysis. A p-value <0.05 was

considered statistically significant.
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RESULTS:

Table 1: Demographic and Clinical Characteristics of Study Population (n = 25)

Parameter Number (%)

Age (Mean = SD) 32.6 £ 9.8 years

Gender
- Male 15 (60%)
- Female 10 (40%)

Histological Subtype

- Classic 14 (56%)
- Desmoplastic/Nodular 6 (24%)
- Anaplastic/Large Cell 5 (20%)
Extent of Resection

- Gross Total Resection 16 (64%)

- Subtotal Resection 9 (36%)

Table 2: Treatment Modalities Administered

Treatment Number (%0)
Radiotherapy
- Craniospinal Irradiation (CSI) 23 (92%)
- Focal RT only 2 (8%)
Chemotherapy

- Adjuvant Chemotherapy 18 (72%)
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Treatment Number (%)

- No Chemotherapy 7 (28%)

75

Table 3: Survival Outcomes

Outcome Median (months) 2-year Rate 5-year Rate
Overall Survival (OS) 62.4 85.4% 67.9%
Progression-Free Survival (PFS) 48.7 75.2% 56.3%

Table 4: Univariate Analysis of Prognostic Factors for Overall Survival

] HR (95%
Prognostic Factor ~ p-value
Cl)
Age > 40 years 0.03 21(1.1-4.6)

Histology (Anaplastic/LC) 0.01 2.8 (1.3-6.0)
Gross Total Resection 0.04 0.6(0.3-0.9
Radiotherapy 0.09 -

Chemotherapy 012 - No

Table 5: Multivariate Cox Regression Analysis for Overall Survival

Variable Adjusted HR (95% CI) p-value
Age > 40 years 2.3(1.1-5.1) 0.04
Histological Subtype 2.7 (1.2-5.9) 0.02
Gross Total Resection 0.5 (0.3-0.9) 0.03
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DISCUSSION

The current study presents a retrospective analysis of 25 adult patients with histologically
confirmed medulloblastoma treated at a tertiary care institution over a ten-year period. Our
findings align with existing literature in several key areas and contribute new insights into

prognostic indicators influencing survival outcomes in this rare patient population.

In our cohort, the median overall survival (OS) was 62.4 months, with 2- and 5-year OS rates
of 85.4% and 67.9%, respectively. These figures are consistent with those reported by
Brandes et al!®. (2007), who demonstrated a 5-year OS of 66% in adult patients managed
with surgery followed by craniospinal irradiation. Similarly, Enrico et al.["l (2019) reported
comparable survival metrics, underscoring the importance of multimodal treatment even in

the adult setting.

Gross total resection (GTR) significantly influenced survival in our analysis (p = 0.04), a
finding supported by multiple studies. GTR has consistently been associated with improved
prognosis, likely due to the reduced tumor burden and enhanced effectiveness of adjuvant
therapies (Zhang et al., 2014)®. Our multivariate analysis further confirmed GTR as an
independent favorable prognostic factor, consistent with the conclusions drawn by Thompson
et al. (2015)F1,

Histological subtype emerged as another critical determinant of outcome. Patients with
anaplastic/large cell histology had significantly worse survival compared to those with classic
or desmoplastic variants. This is in line with the WHO classification and previous studies
indicating that anaplastic variants are biologically more aggressive and less responsive to
standard therapiesi*®!! (Louis et al., 2021; Gajjar et al., 2004).

Age also played a significant role, with patients aged >40 years exhibiting poorer outcomes.
This trend is supported by earlier research suggesting that older adults may tolerate intensive
therapy less effectively and may have tumors with more aggressive biology!*? (Smoll &
Drummond, 2012). In our multivariate analysis, age >40 remained an independent predictor

of decreased overall survival.

Despite the general benefit of radiotherapy and chemotherapy observed in our cohort, these
variables did not reach statistical significance in the multivariate analysis. This may be due to
the relatively uniform administration of craniospinal irradiation (92%) and adjuvant

chemotherapy (72 %), limiting the comparative variability in outcomes. Nonetheless, the

EISSN 1303-5150 www.neuroquantology.com

&

76


http://www.neuroquantology.com/

Neuroquantology |Jan 2026 | Volume 24 | Issue 1 | Page 70-78| Doi: 10.48047/nq.2025.24.1.26007
DR. RAMALA . R, Clinical outcomes and prognostic factors in adult medulloblastoma: A retrospective institutional analysis

trend toward improved progression-free survival (PFS) in those receiving chemotherapy

supports its continued use, particularly in high-risk histologies.
Limitations

This study has several limitations inherent to its retrospective design. First, the single-
institution setting and relatively small sample size limit the generalizability of the findings.
Second, variations in chemotherapy regimens and radiotherapy dosing across the decade-long
study period introduce treatment heterogeneity. Third, molecular subgrouping of
medulloblastoma—now recognized as an important prognostic factor—was not available for
analysis due to the lack of routine molecular testing during the earlier years of the study.
Finally, potential biases related to incomplete documentation or loss to follow-up could have

influenced the outcome assessment.
CONCLUSION

Adult medulloblastoma is a rare but aggressive central nervous system tumor with distinct
clinical behavior compared to its pediatric counterpart. In this retrospective analysis, overall
survival and progression-free survival were found to be significantly influenced by factors
such as age at diagnosis, histological subtype, and extent of surgical resection. Patients aged
>40 years, those with anaplastic/large cell histology, and those undergoing subtotal resections
had poorer outcomes. Gross total resection and favorable histology were associated with
improved survival. These findings highlight the importance of early diagnosis, aggressive
surgical management, and risk-adapted adjuvant therapy in improving prognosis in adult
medulloblastoma. Further prospective, multi-institutional studies are warranted to refine

treatment protocols and enhance long-term outcomes in this population.
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