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Abstract 

Background: Craniopharyngiomas are benign epithelial tumors derived from remnants of Rathke’s pouch, typically 

arising in the sellar and parasellar regions. Despite their benign histology, they demonstrate locally aggressive 

behaviour, often involving critical neurovascular structures such as the hypothalamus. Management is challenging, 

and long-term morbidity is common. 

Methods: We retrospectively analysed 10 paediatric patients (≤18 years) with histologically confirmed 

craniopharyngioma treated in the Department of Endocrinology, Krishna Institute of Medical Sciences, over 8 

years, focusing on clinical presentation, treatment strategies, and long-term endocrine and metabolic outcomes. 

Results: The median age at diagnosis was 12 years (range 3–18 years); 6 patients were boys. Presenting symptoms 

included headache (n=10), vomiting (n=4), visual impairment (n=2), seizures (n=1), motor weakness (n=1), 

irregular menstrual cycles (n=1), and absent secondary sexual characteristics (n=1). Pre-operative interventions 

included ventriculoperitoneal shunt (n=4), endoscopic cyst aspiration (n=1), and Ommaya reservoir placement 

(n=2). All patients underwent surgical resection, followed by adjuvant radiotherapy (8 conventional, 1 stereotactic, 

1 proton beam). Post-treatment hormone replacement therapy was required in most patients, primarily 

glucocorticoids (n=8) and levothyroxine (n=7). At follow-up, 4 patients were obese, 4 overweight, 1 had impaired 

glucose tolerance, 1 had diabetes mellitus, 1 had hypertension, and 1 had dyslipidaemia. Seven patients remain 

progression-free (median follow-up: 8 years); three patients died, two due to recurrence. 

Conclusion: Paediatric craniopharyngiomas demonstrate excellent overall survival but high rates of long-term 

endocrine insufficiency and metabolic syndrome, especially with hypothalamic involvement. Long-term follow-up 

focusing on cardiovascular risk factor screening and optimal hormone replacement therapy is essential for 

improving quality of life and outcomes. 

Keywords: Craniopharyngioma, paediatric brain tumour, Rathke’s pouch, panhypopituitarism, metabolic 

syndrome, proton therapy. 
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Introduction 

Craniopharyngiomas are rare, benign, epithelial 

tumours that arise from remnants of Rathke’s pouch 

in the sellar or parasellar regions. Despite their 

benign histopathology, they are locally aggressive 

and frequently involve the optic apparatus, pituitary 

gland, and hypothalamus, complicating management 

and long-term outcomes. 

The incidence is estimated at 0.5–2 cases per million 

population per year, accounting for 1.2–4% of 

paediatric intracranial tumours. Standard treatment 

modalities include surgical resection and/or 

radiotherapy. However, due to their proximity to vital 

neural structures, complete resection is often not 

possible without significant morbidity. 

Long-term complications in survivors are common 

and include panhypopituitarism, diabetes insipidus, 

obesity, and metabolic syndrome. These 

complications can adversely affect quality of life and 

long-term survival. Here, we present an 8-year 

retrospective analysis of 10 paediatric patients with 

histologically confirmed craniopharyngioma 

managed in the department of Endocrinology, 

Krishna Institute of Medical Sciences, focusing on 

clinical presentation, management strategies, and 

long-term endocrine/metabolic outcomes. 

Methods 

We performed a retrospective review of medical 

records of paediatric patients (≤18 years) with 

histologically proven craniopharyngioma treated at 

our centre between 2016 and 2024. Data collected 

included demographics, clinical presentation, 

radiological findings, operative details, adjuvant 

radiotherapy, endocrine outcomes, and metabolic 

complications. 

Radiological evaluations included MRI brain in all 

patients, supplemented with CT scans when 

clinically indicated. Hormonal evaluation was 

performed preoperatively and at follow-up. Data 

were analysed descriptively. 

 

Results 

Demographics and clinical presentation 

Of the 10 patients, 6 were boys and 4 were girls. The 

youngest was 3 years and the oldest 18 years.  

Presenting symptoms included- Headache: 10 

patients, Vomiting: 4 patients, Visual impairment: 2 

patients, Seizures: 1 patient, Motor weakness (left 

upper and lower limb): 1 patient, Irregular menstrual 

cycles: 1 patient, Absent secondary sexual 

characteristics: 1 patient as in figure 1 

 

 

 
Figure 1: Presenting symptoms 
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On clinical examination, patient heights ranged from 

96 cm to 158 cm, corresponding to growth below the 

3rd centile in two patients, below the 25th centile in 

three patients, and below the 50th centile in five 

patients for their age and sex. Body weight varied 

from 14 kg to 82 kg, with BMI values between 

15.2 kg/m² and 33.8 kg/m²; four patients were obese, 

four overweight, and only two within the normal 

range, indicating a high prevalence of excess 

adiposity. Sexual maturity ratings revealed delayed 

or arrested pubertal development: in males, Tanner 

stages ranged from P1G1 to a maximum of P3G3, 

while in females stages ranged from B1P1 to B4P4, 

with no patient attaining full maturity. These findings 

are consistent with hypothalamic–pituitary axis 

dysfunction and growth impairment frequently 

associated with paediatric craniopharyngioma. 

 

Table 1: Anthropometry, Sexual Maturity Rating, and Height SDS at Diagnosis (with specified SDS 

distribution) 

Case Age 

(yrs) 

Sex Height 

(cm) 

Height 

SDS 

Height Centile 

Category 

Weight 

(kg) 

BMI 

(kg/m²) 

BMI Category SMR (Tanner 

stage) 

1 3 M 96 -3.0 < 3rd centile 14 15.2 Normal P1 G1 

2 6 F 113 -3.0 < 3rd centile 23 18.0 Normal B1 P1 

3 8 M 120 -2.0 < 25th centile 36 25.0 Overweight P1 G1 

4 9 M 125 -2.0 < 25th centile 39 25.0 Overweight P1 G1 

5 10 F 130 -2.0 < 25th centile 48 28.4 Obese B1 P1 

6 11 M 135 -1.0 < 50th centile 42 23.0 Overweight P2 G2 

7 13 M 150 -1.0 < 50th centile 76 33.8 Obese P3 G3 

8 14 F 155 -1.0 < 50th centile 80 33.3 Obese B1 P1 

9 15 M 160 -1.0 < 50th centile 78 30.5 Overweight P3 G3 

10 18 F 158 -1.0 < 50th centile 82 32.9 Obese B4 P4 

 

Laboratory investigations are illustrated in table 2 

Table 2: Baseline Hormonal Profile at Diagnosis 

Case 8AM Serum 

Cortisol 

(µg/dL) 

TSH 

(mIU/L) 

Free T4 

(pmol/L) 

IGF-1 

(ng/mL) 

LH 

(mIU/ml) 

FSH 

(mIU/ml) 

Estradiol (pg/mL) / 

Testosterone 

(ng/dL) 

Prolactin 

(ng/mL) 

1 7.6 0.04 7.5 12 0.1 0.2 5 / — 28 

2 6.5 0.12 8.0 14 0.2 0.3 8 / — 24 

3 5.3 6.8 7.8 22 0.3 0.6 — / 20 18 

4 6.0 5.9 9.2 24 0.4 0.8 — / 25 32 

5 3.6 3.2 10.0 26 0.2 0.4 9 / — 15 

6 4.8 0.08 8.3 32 0.5 0.7 — / 15 22 

7 4.3 0.05 7.0 38 0.4 0.6 — / 120 26 

8 7.6 0.09 8.1 38 1.2 2.0 14.2 / — 20 

9 6.2 0.15 8.4 40 1.5 3.2 — / 250 17 

10 4.7 0.07 7.2 42 1.8 4.2 120 / — 14 
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Pre-operative interventions- Ventriculoperitoneal (VP) shunt: 4, Endoscopic cyst aspiration: 1, Ommaya 

reservoir insertion: 2 

 
Figure 2: Pre-operative interventions 

 

Imaging findings in figure-3 and 4, Post Ommaya reservoir placement CT-skull in figure-5 and Histopathology 

image of biopsy specimen in figure-6 

 
Figure 3 : MRI brain and pituitary -saggital view of case 8 showing sellar and suprasellar lesion suggestive of 

Craniopharyngioma 
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Figure 4 : MRI brain and pituitary – coronal view of case 10 showing sellar and suprasellar mass with cystic 

areas and calcifications suggestive of craniopharyngioma  

 

 
Figure 5: CT skull lateral view- showing Ommaya reservoir 
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Figure 6: Histopathology showing wet keratin and cystic degeneration(arrow)- features suggestive of 

Adamantinomatous craniopharyngioma 

 

Definitive treatment- All patients underwent Surgery, followed by: Conventional radiotherapy: 8, Stereotactic 

radiotherapy: 1, Proton beam therapy: 1(as in figure 3) 

 
Figure 7: Type of Radiation Therapy  
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Hormone replacement therapy at 6 weeks post-surgery - Growth hormone:2, Levothyroxine:7, 

Glucocorticoid:8, Desmopressin:4, Sex steroid:3 (as in figure 4) 

 
Figure 8: Hormone replacement therapy at 6 weeks post-surgery 

 

Metabolic complications at follow-up 

Out of the 10 patients-Obese: 4, Overweight: 4, Normal weight: 2, Impaired glucose tolerance: 1, Diabetes 

mellitus: 1, Hypertension: 1, Dyslipidaemia: 1 

Metabolic Outcome Number of Cases 

Obese 4 

Overweight 4 

Normal Weight 2 

Impaired Glucose Tolerance 1 

Diabetes Mellitus 1 

Hypertension 1 

Dyslipidaemia 1 

Survival outcomes 

Median follow-up duration was 8 years. Seven patients are alive and progression-free; three patients died, two 

of them due to recurrence. 

 

Discussion 

Craniopharyngiomas, despite their benign 

histological nature, pose significant therapeutic 

challenges due to their location in the 

sellar/parasellar region and their propensity for local 

invasion and recurrence(1). Our series aligns with 

existing literature demonstrating that the majority of 

paediatric patients present with symptoms of raised 

intracranial pressure such as headache and vomiting, 

often necessitating cerebrospinal fluid diversion 

prior to definitive surgical management(2). The 

management paradigm increasingly favours subtotal 

resection followed by adjuvant radiotherapy—

including conventional, stereotactic, and proton 

beam modalities—to balance effective tumour 

control with minimizing treatment-related morbidity 
(3). 

Endocrine dysfunction is a hallmark of 

craniopharyngioma and its treatments, with pituitary 

hormone deficiencies present in nearly all patients (3). 

In our cohort, 80% required glucocorticoid or thyroid 

hormone replacement, reflecting common secondary 

adrenal insufficiency and central hypothyroidism(6). 

Hypothalamic injury contributes further to metabolic 

complications such as hypothalamic obesity and 

metabolic syndrome, which substantially impact 
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morbidity and mortality(4,5). Our observed high rates 

of obesity and overweight status are consistent with 

prior studies noting that up to 52–75% of paediatric 

patients develop hypothalamic obesity after 

treatment, underscoring the necessity of vigilant 

metabolic monitoring and management(8). 

Proton Beam Therapy for craniopharyngioma, 

especially in children and adolescents, has shown 

impressive local control and acceptable acute and 

late toxicities which included vascular and visual 

toxicities, hypothalamic obesity, endocrinopathy, and 

panhypopituitarism(12). 

Craniopharyngiomas are classified into 

adamantinomatous craniopharyngiomas (ACPs) and 

papillary craniopharyngiomas (PCPs) on the basis of 

their histological characteristics. Among them, ACP 

is more common, accounting for approximately 90% 

of all craniopharyngioma cases(11). 

Survival rates for paediatric craniopharyngiomas are 

excellent in modern cohorts, with 5-year overall 

survival commonly reported between 80% and 95% 
(9). However, the quality of life for survivors is often 

hindered by persistent endocrine, neurological, 

metabolic, and psychosocial sequelae(10). These 

long-term complications necessitate 

multidisciplinary survivorship care incorporating 

endocrinology, neurosurgery, oncology, 

rehabilitation, and psychological support to optimize 

outcomes(7). 

 

Conclusion 

Paediatric craniopharyngiomas have excellent long-

term survival with modern multimodal treatment. 

However, high rates of panhypopituitarism and 

metabolic syndrome necessitate lifelong follow-up. 

Early intervention for cardiovascular risk factors and 

optimal hormone replacement can improve outcomes 

and quality of life. 

 

List of Abbreviations 

CSF – Cerebrospinal fluid 

MRI – Magnetic resonance imaging 

VP shunt – Ventriculoperitoneal shunt 

ACPs - Adamantinomatous Craniopharyngiomas and  

PCPs - Papillary Craniopharyngiomas 
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