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Abstract

Introduction:Craniopharyngiomas are benign tumors that develop in the sellar and suprasellar region of the brain. Their location
often leads to significant health complications due to the pressure exerted on nearby critical structures. Surgical removal remains
the cornerstone of treatment. One of the major challenges is the high rate of recurrence, which affects approximately 30% to 40%
of patients, even after seemingly successful surgery. Gaining these insights of causes of recurrence is crucial for guiding treatment
choices and planning effective long-term follow-up care.

Objectives: To identify the recurrence predictors of craniopharyngioma and correlate it with other factors.

Methods: This observational study was carried out at a tertiary care center over a four-year period, from January 2020 to January
2024 that included 25 patients who underwent surgical removal of craniopharyngiomas. Based on their postoperative follow-up,
patients were divided into two groups: those who experienced tumor recurrence and those who did not. Data were collected based
on each patient’s demographics, symptoms, imaging findings, tumor subtype, and the presence of B-catenin expression through
immunohistochemistry.

Results: In this study, the overall recurrence rate of craniopharyngiomas was 40%. Recurrence was notably higher in certain
subgroups like in males (68%). Tumors with calcifications on imaging were also more likely to recur (88%). A strong association was
also observed between beta-catenin expression and the likelihood of recurrence. In contrast, no significant link was found between
recurrence and factors such as gender, preoperative hormonal status.

Conclusion: Our findings suggest that younger age at diagnosis, the presence of calcification are all significantly associated with a
higher risk of tumor recurrence. Additionally, positive B-catenin immunoreactivity emerged as a potential biomarker for identifying
tumors with more aggressive behavior.
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Introduction

C raniopharyngiomas are rare epithelial brain tumors, making
up about 2—5% of all intracranial tumors'. While they are
classified as World Health Organization (WHO) Grade I due
to their benign appearance under the microscope, their location
near vital structures including the optic chiasma, hypothalamus,
pituitary gland, and major blood vessels often leads to complex
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clinical challenges. These tumors tend to appear in two distinct
age groups: children between 5 and 14 years old, and adults
between 50 and 74 years®.

Surgical removal remains the primary treatment
approach. When gross total resection is possible, it offers the
best chance for long-term disease control. However, this can
come at a significant cost, as it carries a high risk of damaging
nearby structures, potentially resulting in serious complications
like hypothalamic injury and lifelong hormonal imbalances.
For many patients, a more balanced strategy, subtotal resection
followed by targeted radiotherapy3 is often preferred. This
approach aims to manage the disease effectively while
minimizing long-term neurological and endocrine side effects.
Despite advances in both surgical techniques and postoperative
care, recurrence remains a major concern, affecting up to 40%
of patients*. In light of these challenges, this study focuses
on identifying key clinical, radiological, pathological, and
molecular predictors of recurrence in patients treated at a tertiary
care center, with the goal of improving treatment planning and
long-term outcomes®. A range of factors have been linked to
this risk, including the patient’s age, the tumor’s structure and
location, how much of it could be safely removed, and certain
molecular features particularly B-catenin expression®.
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Methods & Materials

An observational study conducted in the tertiary level centre for
the period of 4 years from Jan 2020 to Jan 2024.

Inclusion Criteria:
- Patients aged 1-70 years operated for craniopharyngioma
between Jan 2020 to Jan 2024.
- Both transcranial and endoscopic approaches included.
- Patients with adequate follow-up data and postoperative
imaging.
Exclusion Criteria:
- Patients lost to follow-up or deceased before evaluation.
- Patients unwilling to participate.

Data Collection:

Total number of included patients were 25 in number. Patients
were divided into two groups based on follow-up MRI findings:
those with tumor recurrence and those without. Recurrence
was defined as a 25% or greater increase in tumor volume
compared to the immediate postoperative MRI. For all patients,
demographic information, presenting symptoms, imaging
features (including tumor size and presence of calcification),
intraoperative findings, and histopathological details—such as
beta-catenin expression—were carefully documented.

Statistical Analysis: Data were analyzed using SPSSv23.
Descriptive statistics were applied. Associations were tested
using chi-square tests and correlation analysis, with significance
value at p<0.05.

Results

Patient Demographics and Recurrence:

The study included patients with a mean age of 15.5 years,
ranging from 5 to 56 years, and a notable male predominance of
17 in number(68%). Tumor recurrence was observed in 40% of
cases (10 out of 25 patients), highlighting the ongoing challenge
of long-term disease control despite treatment.

Symptoms Total cases Total Total
recurrence (n:10) | cases non | Percentage

Headache 8 10 72%
Vomiting 7 8 60%
Visual deteriora- | 5 8 52%

tion

Growth 6 4 40%
retardation

Radiological Features:

Imaging revealed calcifications in the vast majority of patients
(88%), and notably, all patients with recurrent tumors had
calcified lesions.

Variables Recur- | Recur- | Chi- | p
rencet | rence- value
Calcifications | Calcifications | 10 12
+(n=22)
Calcifications - | 0 3 0.6 | 0.4
(n=3)

Intraoperative Findings:

Surgical observations revealed a high rate of stalk invasion
(68%) and vascular encasement (32%), both of which can
complicate complete tumor removal.

Variables Percentage | Recur- | Recur- | pvalue
rencet+ | rence-

Stalk invasion. | 8 9 0.8

68%

Vascular invasion | 32% 2 6 0.2

Histopathology and Molecular Markers:

The adamantinomatous subtype was the dominant histological
type in this cohort. Importantly, positive beta-catenin
immunoreactivity showed a strong correlation with tumor
recurrence, supporting its potential role as a molecular marker
for more aggressive disease.

Variables | Age Recurrence | No p i
Variables Recur- | Recur- | pvalue
recurrence | value
rencet | rence-
0,
<5 years 0 2(13.33%) Beta 0(Negative) 1 6
5-15 years | 7(78.5%) 8(53.33%) | 0.3 nuclear catenin
>15years | 3(21.5%) 5(33.33%) 1+(Weak stain- | 1 6 0.2
ing)
2+(Moderate | 3 2
Variables R ecur-|Recurrence- C h i - staining)
rence+ square 3+(Strong)5 1
staining)
Gender | Male 7 10 0.004
Female 3 5 No statistically significant associations were found between
recurrence and patient age, gender, preoperative hormonal
Clinical Profile: status, or the need for cerebrospinal fluid shunting.

The most common presenting symptoms were headache (72%)
and vomiting (60%), reflecting the tumor’s mass effect. More
than half of the patients experienced visual impairment (52%)
and growth retardation (40%). These findings underscore the
significant impact of craniopharyngiomas on both neurological
and endocrine function, particularly in growing children.

Discussion

Our study found a tumour recurrence rate of 40%, which
is consistent with previously reported figures from international
studies. Although the association was not statistically significant,
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we observed that younger children (under 10 years of age)6
were over represented among those who experienced recurrence
suggesting that age may play a role in tumour behaviour and
outcomes’.

Certain tumour characteristics were more clearly linked
to recurrence. Calcification, especially the speckled pattern
showed significant associations with recurrence, reinforcing the
notion that such features may hinder complete surgical removal
and contribute to regrowth. Stalk invasion was also more
common in recurrent cases8, although this trend did not reach
statistical significance.

On the molecular level, our analysis showed a
strong correlation between B-catenin expression and tumour
recurrence9. This finding supports growing evidence that
molecular markers can help predict tumour aggressiveness and
long-term outcomes!®.

When compared with the global literature, our results
suggest that while the extent of surgical resection continues to be
a critical factor in disease control, molecular insights particularly
B-catenin status may add significant prognostic value. These
findings highlight the importance of a comprehensive approach
that combines clinical, radiological, and molecular information
to better assess recurrence risk and tailor long-term management
plans for patients with craniopharyngioma.

Conclusion

Although craniopharyngiomas are benign, they
continue to present significant challenges for treatment because
of their high likelihood of recurrence and adhered to complex
adjacent structures. Our study highlights that certain feature
specifically calcifications to be important predictors of tumour
recurrence. Furthermore, the presence of p-catenin expression
appears to be a promising biomarker for identifying tumours
with more aggressive behaviour.

Patients who show these high-risk characteristics may
benefit from closer monitoring and more personalized treatment
plans, which could include the use of adjuvant radiotherapy
to help reduce the chance of recurrence. To build on these
findings, larger multicentre studies are needed to confirm
these associations and to help develop treatment protocols that
incorporate molecular markers, moving toward more tailored
and effective care for patients with craniopharyngioma.

Limitations of the study:

Single centre study, which introduces various
emphasizing the need for future multi-centre studies.
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