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Abstract 
Craniopharyngiomas are benign, extra-axial epithelial 
tumours originating from the pituitary stalk, impacting 
areas such as the hypothalamus, optic chiasm, and 
various cranial nerves. These tumours present unique 
surgical challenges due to their proximity to critical 
neurovascular structures. Management typically involves 
maximal safe resection as the primary approach. 
However, in low- and middle-income countries (LMICs), 
factors like late presentation, higher risks of endocrine 
and visual complications, frequent recurrence, and 
potential for incomplete resection complicate treatment. 
These challenges are exacerbated by limited access to 
specialised expertise and surgical equipment, increasing 
the risk of damage during surgery compared to High-
Income Countries. This manuscript outlines management 
guidelines tailored for LMICs, emphasizing that a 
combination of surgical resection and chemoradiation 
therapy, as advised by a neuro-oncology tumour board, 
often yields the best outcomes. 
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Introduction 
Craniopharyngiomas are extra-axial, benign, epithelial 
tumours1 that arise from the pituitary stalk and involve 
the hypothalamus, pre-chiasmatic cistern, and sub-frontal 
spaces, third ventricle, foramen magnum, optic chiasm, 
cranial nerves, sub-temporal spaces, and blood vessels.2-4 
The annual incidence of craniopharyngiomas is around 

0.5 to 2 cases per million individuals, which represent 1.2-
4% of all paediatric intracranial tumours and 13% of all 
sellar tumours.5-7 A bimodal age distribution has been 
reported, with peaks occurring in childhood (5 to 14 
years) and adulthood (50 to 75 years). These tumours are 
more common in Japan and Africa, but no gender 
predilection has been reported.8-11   

In low- and middle-income countries (LMICs) , the lack of 
resources and socio-economic imbalance serve as 
limitations for the management of craniopharyngioma, 
especially when the tumour can have long term 
implications on the quality of life of patients.12-14 

Treatment outcomes are also significantly inferior in 
LMICs as compared to high-income countries.15 Delayed 
diagnosis can make the management challenging and 
complex.16 Our aim is to formulate guidelines for 
appropriate diagnosis and management strategies for 
LMICs such as Pakistan.   

Methodology 
The literature search for high-quality data on 
craniopharyngioma was done in March 2023, on different 
databases, including PubMed, Google Scholar, Scopus, 
and Embase. The most relevant and high-quality studies 
were analysed to develop evidence-based 
recommendations. An expert panel was convened 
consisting of specialists and leading experts within the 
field of neuro-oncology to identify the gaps in the 
diagnosis and management of craniopharyngioma within 
Pakistan. This group was tasked with identifying best-
practice recommendations and their application within 
the context of Pakistan as an LMIC. Recommendations 
were collated, reviewed, and debated regarding utility 
and evidence-based practices in a process that has been 
previously detailed.17 

Clinical presentation 
Craniopharyngiomas usually present with non-specific 
symptoms such as headache and nausea; however, when 
the tumour has grown to a size of at least 3 cm, significant 
symptoms start appearing. These include visual 
disturbances, endocrine abnormalities, and growth 
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hormone deficiency.6, 18 Endocrine abnormalities may 
include hypothyroidism (characterised by obesity, 
constipation, lethargy, and cold intolerance), diabetes 
insipidus (affecting approximately 15% of the patients, 
with symptoms such as polyuria and polydipsia, 
indicating the involvement of the infundibulum of the 
pituitary stalk),5,14, 19-21 adrenal failure (orthostatic 
hypotension, hypoglycaemia, hyperkalaemia, cardiac 
arrhythmias, lethargy, confusion, anorexia, nausea, and 
vomiting) 1,19 and other issues such as decreased growth 
rate, obesity, sexual retardation (manifested as decreased 
libido, impotence, amenorrhoea), and behavioural 
changes (hyperphagia and emotional immaturity). 
Headache and visual disturbances occur due to the mass 
effect of the tumour, secondary to obstructive 
hydrocephalus, contributing to increased intracranial 
pressure and damage to the optic chiasm, respectively. 
Lastly, elderly patients also present with a cognitive 
decline and somnolence.1, 5, 10  

After a thorough clinical history, a general and 
neurological examination should be performed. In the 
neurological examination, signs suggesting increased 
intracranial pressure can be identified.22 Assessment of 
the visual acuity (using Snellen’s chart and Teller grating 
cards), visual field, colour vision (using the Ishihara test), 
and fundoscopy to rule out atrophy and oedema is 
essential.23 It is recommended to use growth charts 
specifically in children, to monitor weight, height, body 
mass index to monitor for growth rate, use of Tanner 
staging to assess the development of secondary sexual 
characteristics,24 and an evaluation for signs of other 
hormonal abnormalities, such as oedema, anaemia, 
altered mental function, orthostatic hypotension, etc.25 

Initial workup 
Neuro radiology 
Craniopharyngiomas have a heterogeneously enhancing 
radiological appearance. They most commonly manifest 
as suprasellar lesions with diverse development patterns 
and with intrasellar extension. Childhood 
craniopharyngiomas show intra-tumoural calcifications 
and a solid and cystic component.26-30 A lack of 
calcification can be confusing; hypothalamic low-grade 
glioma and suprasellar germ cell tumours are the main 
radiological differential diagnosis. In this case, a biopsy or 
resection is necessary for a diagnosis.14 

Only 20% of the tumours are entirely suprasellar, with 
predominantly intrasellar lesions are present in less than 
5%.29 They typically surround neurovascular systems in 
the interpeduncular and suprasellar cisterns and may 
present as totally solid lesions or have an accompanying 

cystic component. In adults, they often develop posterior 
to the chiasm in adults and extend back into the third 
ventricle.27  

Adamantinomatous craniopharyngiomas typically appear 
as cystic lesions with or without a solid component on a 
computerised tomography (CT) scan. With discernible 
calcifications, they display a nodular enhancement in 
solid lesions and a rim-like enhancement in cystic lesions. 
In comparison to the surrounding brain, the mixed 
tumours appear hypodense on a CT scan. However, 
because of the high protein concentration, the fluid inside 
the cysts appears hyper-dense. CT scans are also useful to 
determine the degree of skull base involvement such as 
erosion of the sella turcica. Papillary craniopharyngiomas 
usually appear as solid, are infrequently calcified, and 
display homogenous contrast enhancement with a 
thickened pituitary stalk. They infrequently occur as 
purely intrasellar lesions and are often suprasellar or 
within the third ventricle.27, 30 

On T2-weighted images of magnetic resonance imaging 
(MRI), cysts appear as hyperintense lesions due to their 
high protein content, whilst the solid components are 
nodular. The solid lesions appear as iso- and hypo-intense 
on T1-weighted images and show a variable appearance 
on T2.   

On contrast MRI, the solid part of a craniopharyngioma 
and the cyst wall typically show more significant 
enhancement than a pituitary adenoma or the normal 
gland. To assess the relationship between the tumour and 
the critical vascular structures, magnetic resonance 
angiography (MRA) can be useful. Specific elevated peaks 
of lactate and lipids on magnetic resonance spectroscopy 
(MRS) differentiate them from the gliomas and pituitary 
adenomas.14, 28 

Practical applications to assessment and 
preoperative planning 
Evaluation of the tumour's involvement of the 
hypothalamus in the pre-operative MRI is essential. It aids 
in predicting and reducing postoperative hypothalamic 
morbidity and serves as a key determinant of the extent of 
resection as pre-operative hypothalamic involvement is 
recognized as a poor prognostic factor. For diagnostic 
and surgical planning, both MRI (T1/T2/flair sequences) 
and CT scans are ideal. T2 weighted MRI sequences are 
helpful for determining how the tumour interacts with 
adjacent structures, particularly the optic chiasm, 
mammillary body, and the third ventricle floor. These 
sequences are also useful to quantify the size of the 
tumour and the perilesional edema.27 Diffusion tensor 
imaging tractography allows for visualization of the 
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hypothalamo-hypophyseal pathways.14, 27 

To prepare for an endoscopic approach, a CT scan is 
useful for delineating the cystic sections of the tumour 
and skeletal features including bone erosion, 
hyperostosis, sphenoid sinus pneumatisation, and 
septations. When there is a strong suspicion of venous or 
arterial involvement or when selecting the best surgical 
strategy in cases of potential problems with the cerebral 
or cranial base vasculature, a CT angiography can be 
added.  

Evaluating visual function is an essential component of 
the diagnosis, follow-up, and prognosis of 
craniopharyngiomas is the evaluation of the visual 
function. It is crucial to carefully assess the papilledoema, 
optic nerve atrophy, visual field abnormalities, and visual 
acuity. Optical coherence tomography is an effective 
approach for assessing visual impairment and predicting 
vision recovery. The majority of craniopharyngioma 
patients present with anterior panhypopituitarism. 
Therefore, a complete endocrinological assessment is 
required to reach a diagnosis.27  

Pituitary hormone deficiencies are present in more than 
80% of children at the time of diagnosis, and additional 
deficiencies can develop during or after treatment. Thus, 
even in the absence of clinical signs, pituitary function 
should be assessed in all sellar/suprasellar lesions.27 

Assessment should include each hypothalamic-pituitary 
dependent hormonal axis should be evaluated including 
serum TSH, ACTH, morning cortisol, free T4, HGH, IGF-1, 
prolactin, LH, FSH, progesterone, estradiol, and 
testosterone levels. Evaluation of serum sodium levels, 
urinary specific gravity and osmolarity is important to rule 
out diabetes insipidus, which is seen in 10-20% of the 
patients.14, 27 Additionally, the evaluation of visual acuity, 
color vision, visual field, and optic nerve discs is crucial.14  

Surgical management 
The treatment of craniopharyngioma is challenging due 
to its location and involvement of the surrounding 
neurovascular structures. In LMICs, challenges such as late 
presentation, high risk of endocrine and visual 
complications, high recurrence rate, risk of incomplete 
resection, limited expertise, and surgical equipment, and 
the risk of damage to the surrounding structures during 
surgery are relatively higher than in HICs.31-33 Surgical 
complications include diabetes insipidus, hypothalamic 
obesity, and visual disturbances secondary to damage to 
the hypothalamic stalk or optic chiasm.1, 2, 12, 13   

Treatment options include surgery, radiotherapy, and 
intracystic therapy. The goal of surgery is to achieve safe 

tumour resection, without causing further harm.34 
Surgical management options for craniopharyngioma 
include gross total resection (GTR) and subtotal resection 
(STR) followed by local radiation.35 GTR refers to the 
maximal removal (95%) of the tumour. STR involves 
removing the tumour to the extent that it does not cause 
any iatrogenic complication. STR is often paired with 
radiotherapy to manage the part of the tumour left 
behind and avoid recurrences.36 A review of the literature 
indicates that when compared with STR alone, GTR had 
better outcomes in terms of tumour control; however, 
when STR was combined with radiotherapy, it showed 
better outcomes as compared to GTR alone.37 The 
literature mentions various surgical approaches for 
craniopharyngiomas. The selection of a surgical approach 
depends upon the location of the craniopharyngioma 
and its involvement of surrounding structures. There are 
two major approaches: open and endoscopic endonasal. 
Open approaches (craniotomy) include anteromedial, 
anterolateral, lateral, and intraventricular (transcortical 
and transcallosal) approaches. The trans-sphenoidal 
approach refers to the endoscopic endonasal approach 
(EEA), which has recently emerged in the last few decades 
as the preferred approach associated with its benefits.38, 
39 

Studies in the literature show various studies that prefer 
an endoscopic endonasal approach (EEA) over a trans-
cranial approach. EEA offers better visualisation without 
the need to retract the brain or disrupt surrounding 
structures, giving direct access to the site where the 
tumour is located. Specifically, the tumours with a 
residual lesion and ones with retro-sellar interpeduncular 
extensions have been found to show better outcomes 
with EEA.40 Compared to the transcranial approach, the 
endoscopic endonasal approach has been shown to 
achieve gross total resection more frequently, reduced 
recurrences, a lower increase in FLAIR signals 
postoperatively,40 improvements in vision26,41,42 and 
fewer complications such as cognitive loss, 
pseudoaneurysm,26 new endocrinopathies,42 seizures41 
and asymptomatic meningitis.43 Patients undergoing 
open TCA needed adjuvant radiation and were associated 
with poor prognosis with a higher incidence of 
postoperative ischaemia, weight gain,26, and longer 
length of hospitalization than EEA.44 The extent of 
resection is also comparable in both approaches.42 
Additionally, EEA with a 3-dimensional view allows for 
better hand-eye coordination and perception of depth. 
Robotic-assisted EEA is the current area of practice that is 
being tested in different settings to compare its outcomes 
with other strategies.45 However, it has also been noted 
that the endoscopic endonasal approach should be 
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avoided in lesions that grow into the middle cranial fossa 
just adjacent to the internal carotid artery,40 and EEA 
results in increased and more frequent CSF leakage than 
TCA,41 which requires further management.38  

Lastly, for the management of hydrocephalus and 
increased intracranial pressure, surgical debulking or 
intracystic therapy is usually sufficient; however, in some 
cases, a pre-operative ventriculoperitoneal shunt, 
external ventricular drain or endoscopic septostomy may 
help delay surgery in paediatric populations.46  

Several factors influence the decision to develop a 
strategy for the management of craniopharyngioma. In 
LMICs, the availability of expertise and resources such as 
surgical instruments, imaging modalities, intensive care 
units, radiotherapy facilities, intracystic treatment 
options, and support systems for the long-term 
management of the disease contributes to the challenge 
of treating a patient effectively. Therefore, a 
multidisciplinary approach needs to be considered for 
deciding management.16, 47 

Pathological assessment 
Histopathology 
The World Health Organization (WHO) classifies 
craniopharyngiomas into two distinct etiologies, 
Adamantinomatous craniopharyngioma and Papillary 
craniopharyngiomas. They are mostly found in the 
suprasellar region, attached to the underlying tissue.28 

Adamantinomatous craniopharyngiomas are usually 
solid, multilobulated nodules with trabeculae of 
squamous epithelium bordered by columnar epithelium 
and abundant calcifications. On histological examination, 
three components are classically present: keratinizing 
epithelial cells often with lining of nuclei along the 
periphery (referred to as ‘palisading’ appearance), a 
middle layer made up of loose stellate cells, and fully 
keratinized epithelial cells with homogenous eosinophilic 
cytoplasm and degenerated/ empty nuclei (referred to as 
‘ghost’ cells). These cells aggregate into circular bodies 
called ‘wet’ keratin (to distinguish from the ‘dry’ flaky 
keratin present in dermoid/ epidermoid cysts. 
Calcification of keratin is often seen. The presence of 
desquamated epithelial cells and cholesterol in the cyst 
fluid gives it a distinctive ‘motor oil’ appearance. 
Additionally, adamantinomatous craniopharyngiomas 
tend to adhere strongly to the surrounding tissues, which 
complicates complete surgical excision.28,30 
Histologically, the surrounding brain can show extensive 
gliosis with the formation of Rosenthal fibers, often 
making it indistinguishable from Pilocytic astrocytoma.  

On the other hand, papillary craniopharyngiomas 

resemble the metaplastic respiratory epithelium with a 
pseudopapillary structure of the epithelial cells. They are 
lined by ciliated squamous epithelium and goblet cells 
lacking surface maturation. Unlike adamantinomatous 
craniopharyngiomas, they arise due to the somatic 
mutation and lack ghost cells, and ‘wet’ keratin 
nodules.14, 26 The most common biopsy techniques 
historically have been skull-base or image-guided needle 
biopsy; more recently, endoscopic transnasal biopsy has 
gained popularity.30 

Molecular pathology 
CTNNB1 mutations are characteristic of 
adamantinomatous craniopharyngiomas. The beta-
catenin gene coding for CTNNB1 is an adherent junctional 
protein and is important for the signaling of the WNT 
pathway. The WNT pathway recognized to control cell 
division, play a role in tissue formation, and embryology. 
Disruption leads to uncontrolled proliferation and there is 
associated with many neoplastic diseases. The mutated 
CTNNB1 protein is not phosphorylated and hence 
accumulates in the nucleus promoting the cell 
proliferation. B-catenin immunohistochemical stain can 
be used to test for nuclear localisation and can be used to 
differentiate craniopharyngiomas from other sellar 
tumours.   

Papillary craniopharyngiomas are less invasive, have high 
recurrence rate and are characterised by BRAF and V600E 
mutations, which cause activation of the mitogen-
activated protein kinase (MAPK) pathway and 
uncontrolled proliferation of the cells.28 

Adjuvant treatment 
Radiation therapy 
Radiotherapy can control localised craniopharyngiomas 
after sub-total resection with an 80–85% success rate.48 
Recently a hypothalamus-sparing surgical approach 
followed by localised conventionally fractionated 
radiotherapy has become popular due to the significant 
complications following radical treatment. Radical 
excision should not be performed for larger adherent 
lesions evaluated in accordance with developing criteria; 
Radiation therapy after partial resection may slow down 
tumour growth without causing hypothalamic 
dysfunction.49, 50 Recurrent, residual, and partially excised 
tumours are treated with radiotherapy. A 90% 10-year 
progression-free survival rate is seen with radiotherapy.50 

Factors favouring postoperative localized radiotherapy 
include larger tumour size at presentation (which is > 2-4 
cm) preoperative hypothalamic involvement, 
hydrocephalus, and younger age of the patient, since 
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complete surgical excision is not always attainable in 
these circumstances.14, 51, 52 Adjuvant radiotherapy is not 
recommended for individuals with complete excision 
unless tumour regrowth occurs during follow-up and in 
children less than 5 years of age.14,48, 53  

 Postoperative radiotherapy can have some adverse 
effects later in life.48 Neurocognitive and 
neuropsychological impairment, visual deficiencies, 
endocrinopathies, eating issues, and sleep difficulties are 
some of the side effects of radiation. Due to pre-existing 
endocrine deficiencies at the time of diagnosis or after 
surgery, it is challenging to estimate the precise incidence 
of post-radiation endocrinopathies from the literature. 
The most likely affected hormone is growth hormone, 
while thyroxine is the most radio-resistant.53 The idea that 
the hypothalamus is more radiosensitive to the effects of 
radiation than nearby pituitary tissue is supported by 
literature, which shows that a radiation dose of 27 Gray 
(Gy) to any volume of the hypothalamus increased the 
chance of endocrinopathy by a factor of four.28, 54 
Relatively few patients experience DI and hypopituitarism 
after restricted surgery and radiotherapy.48  

Highly conformal radiation treatment planning and 
delivery using intensity modulated radiation technique 
IMRT or volumetric modulated arc therapy (VMAT) 
capable linear accelerators have replaced cobalt 
machines.14 Recent advancements in radiation therapy 
techniques, like stereotactic radiation therapy for precise 
immobilisation and proton beam radiation therapy, may 
be able to lower the radiation dose to healthy brain tissue 
further while still providing effective local control.26 A 
Multidisciplinary approach involving all stakeholders, 
including paediatric neurosurgeons and medical and 
radiation oncologists, is required for maximum clinical 
outcomes, and peer review is an essential step or 
component of this critical process.  

A total dose of at least 54 Gy in 30 fractions of 1.8 Gy per 
fraction is recommended. Treatment shall be delivered 
with daily image guidance, five days a week, once daily. 
There is evidence suggesting better control with dose 
escalation.27,28 Hypofractionated treatment like 
stereotactic radiosurgery (SRS) is not recommended there 
is a special situation of very small size residual disease.  

Intracystic/systemic therapy  
Cystic tumours that have gone untreated or that have 
progressed following prior treatment can benefit from 
intracystic therapy, especially in children under the age of 
five.14 After maintaining the integrity of the cyst wall, 
intracystic interferon-alpha may also be a therapy option 
for primary cystic lesions to prevent the need for 

alternative therapies depending upon the availability.26 

With an Ommaya or Rickham catheter, intracavitary 
agents can be instilled to treat cystic recurrences. The use 
of intracystic Bleomycin is not recommended due to the 
potential of significant neurological complications.14 The 
most widely used agent is INF alpha. 

Although systemic therapy is typically not used, a limited 
series has demonstrated that using subcutaneous 
peginterferon alpha-2b to treat cystic recurrences can 
produce long-lasting results.14 The availability of reservoir 
catheters or INF treatments, pharmacological pricing, and 
neurosurgeon experience are the main obstacles to 
intracystic therapy in LMIC.14 

Post-operative management and follow-up 
Post-operative care for craniopharyngioma can be quite 
intensive as the risk of developing diabetes insipidus, 
syndrome of inappropriate antidiuretic hormone 
secretion (SIADH), and cerebral salt wasting is very high. 
Constant monitoring of the patient for fluid balance, 
electrolyte and urea levels, and serum osmolality, 
preferably in PICU/ICU, is recommended. Postoperative 
antibiotic administration should include a fourth-
generation cephalosporin, vancomycin, or trimethoprim-
sulfamethoxazole for the first 24 to 48 hours post-
surgery.40 Long-term regular follow-up in clinics for 
examination for visual and neurologic deficits and 
endocrine abnormalities is recommended.55 

Prognosis/quality of life/recurrence 
The rate of recurrence is 20–27%. Ten-year progression-
free survival has been reported at 84–100% when patients 
undergo limited surgical resection followed by 
radiotherapy.11 Management for recurrent 
craniopharyngiomas is more challenging and depends 
upon the patient’s age at the time of recurrence and the 
extent of the tumour.37 However, in patients who show 
progression of the disease only on imaging without 
clinical manifestations, careful observation on a regular 
basis is suggested.  A repeat surgery increases the risk of 
morbidity and mortality secondary to the disruption of 
normal anatomical planes from previous surgery due to 
scarring making dissection more difficult, compounded 
with recurrent tumours being more closely attached to 
important neurovascular structures.41, 56 

Some sources suggest that patients with 
craniopharyngioma should be offered a surgical 
treatment in recurrent presentation, and radiation 
therapy should be offered only when the second surgery 
fails to produce favourable outcomes.41 There is 
conflicting evidence for a favourable approach for 
treating recurrent craniopharyngioma. While some 
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studies prefer gross total resection, there are others that 
show that subtotal resection followed by radiation 
therapy leads to better outcomes. However, radiation 
therapy is also associated with complications such as 
cognitive deficits, vasculopathy, and the development of 
a secondary tumour.41 

Craniopharyngioma can itself present with endocrine 
abnormalities. However, it may also be a result of the 
treatment (surgery, radiosurgery, radiotherapy).37 There is 
significant evidence of hypothalamic dysfunction, 
obesity, neurocognitive decline, reduced quality of life, 
and mortality occurring secondary to the treatment.56, 57 
 
Gaps in knowledge 
In LMICs, the unavailability of a multidisciplinary team in 
tertiary care centers is the most important impediment of 
better management in patients with 
craniopharyngioma.58 Further, the lack of resources such 
as proper pre-surgical care facilities and imaging 
modalities, surgical equipment, post-surgical intensive 
care units further increase the burden of management. 
Delayed presentation and massive tumour burden also 
leads to poor outcomes due to significant post treatment 
complications. No insurance and unavailability of tertiary 
care centers with multidisciplinary teams will make it 
difficult for families and patients to continue regular 
follow ups.59, 60 All these factors have contributed to a 
limited literature on the outcomes and management of 
craniopharyngioma, especially from LMICs. 

Conclusion 
Created to assist doctors practicing in areas with limited 
resources, these guidelines offer a pragmatic framework 
derived from valuable expertise (refer to Table 1 and 
Figure 1). Applying these guidelines could substantially 
enhance specific results and encourage a greater focus on 
collaborative care in low- and middle-income countries 
(LMICs) like Pakistan. 
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Table-1: Summary of Recommendations for Craniopharyngioma.

Initial Evaluation Radiology 
• MRI brain with and without contrast. 
• ‘Minimum required’ MRI brain protocol: 
o Imaging on at least 0.5T 
o Sequences: Axial and coronal T2 and coronal or 
axial FLAIR sequence; pre-contrast T1 and contrast-
enhanced T1. 
• CTA/MRA is recommended if there is significant 
lateral and posterior extension and involvement of 
major vessels. 
• Tumour size, location, margins, enhancement 
pattern, presence of mineralisation, relation with the 
chiasm, hypothalamus, pituitary gland and stalk, 
and third ventricle. 
• Postoperative MRI is recommended after 3 months. 
o To identify the extent of resection. 
o To have a baseline to compare successive imaging. 
o Not required after biopsy. 
Endocrine evaluation 
Ophthalmology assessment 
• Visual acuity, perimetry, OCT, and fundoscopy are 
recommended. 

Neurosurgery • Surgical goals: Maximal safe resection of tumour. 
• Ommaya insertion with or without biopsy is advised 
in cystic lesion with high surgical risk. 
• Small asymptomatic lesions can be followed with 
serial MRI. 
• Redo surgery can be considered in case of 
recurrence/disease progression after risk stratification 
in NOTB. 

Neuropathology • Haematoxylin and eosin (H&E) preparation for 
histological typing.

Medical and 
Radiation Oncology 

• Follow regional NOTB recommendations for 
chemotherapy. 
• Radiation therapy is recommended after STR for 
residual disease or recurrence after GTR. 
• Shall be avoided in children less than 10 years old. 
• Other factors that warrant radiotherapy include 
preoperative hypothalamic involvement, 
hydrocephalus, and younger age of the patient since 
complete surgical excision is not always attainable in 
these circumstances. 
• Radiation therapy is delivered 54 Gy over 30 
fractions with conventional fractionation using a 
highly conformal treatment delivery technique. 
IMRT/VMAT is preferred over 3D-CRT. 

Follow-up • First follow-up at post-op day 10 for wound 
assessment, stitch removal, discussion related to 
histopathology, and NOTB recommendations. 
• Clinical follow-up with MRI after 3 months, then 6 
monthly with a paediatric oncologist and 
endocrinologist.  

MRI: Magnetic resonance imaging, FLAIR: Fluid-attenuated inversion recovery, CTA: Computed 
tomography angiography, MRA: Magnetic resonance angiograms, OCT: Optical coherence 
tomography, NOTB: Neuro-oncology tumour board, STR: Subtotal resection, GTR: Gross total 
resection, IMRT: Intensity-modulated radiation therapy, VMAT: Volumetric modulated arc 
therapy, 3D-CRT: Three-dimensional conformal radiation therapy.

Continued on next column...

Continued from previous column...



Disclaimer: None. 
Conflict of Interest: None. 
Funding Disclosure: None. 

References 
1. Garnett MR, Puget S, Grill J, Sainte-Rose C. Craniopharyngioma. 

Orphanet J Rare Dis 2007;2:18. doi: 10.1186/1750-1172-2-18 
2. Ortiz Torres M, Shafiq I, Mesfin FB. Craniopharyngioma. Treasure 

Island, FL: StatPearls Publishing; 2024. 
3. Lithgow K, Hamblin R, Pohl U, Karavitaki N. Craniopharyngiomas. 

Open Access Vol. 74, No.3 (Suppl. 3), March 2024

S-132 Special Supplement: Global Neuro-Oncology

Figure-1: Management of craniopharyngioma algorithm.



In: Feingold KR, Anawalt B, Blackman MR, Boyce A, Chrousos G, 
Corpas E, eds. Endotext. South Dartmouth, MA: MDText.com, Inc; 
2000. 

4. Prieto R, Rosdolsky M, Hofecker V, Barrios L, Pascual JM. 
Craniopharyngioma treatment: an updated summary of 
important clinicopathological concepts. Expert Rev Endocrinol 
Metab 2020;15:261-82. doi: 10.1080/17446651.2020.1770081 

5. Jane JA Jr, Laws ER. Craniopharyngioma. Pituitary 2006;9:323-6. 
doi: 10.1007/s11102-006-0413-8 

6. Müller HL. Craniopharyngioma. Endocr Rev 2014;35:513-4. doi: 
10.1210/er.2013-1115 

7. Müller HL. The Diagnosis and Treatment of Craniopharyngioma. 
Neuroendocrinol 2020;110:753-66. Doi: 10.1159/000504512 

8. Stamm AC, Vellutini E, Balsalobre L. Craniopharyngioma. 
Otolaryngol Clin North Am 2011;44:937-52,. doi: 
10.1016/j.otc.2011.06.015 

9. Zoicas F, Schöfl C. Craniopharyngioma in adults. Front Endocrinol 
(Lausanne) 2012;3:46. doi: 10.3389/fendo.2012.00046 

10. Müller HL, Merchant TE, Warmuth-Metz M, Martinez-Barbera JP, 
Puget S. Craniopharyngioma. Nat Rev Dis Primers 2019;5:75. doi: 
10.1038/s41572-019-0125-9 

11. Zacharia BE, Bruce SS, Goldstein H, Malone HR, Neugut AI, Bruce 
JN. Incidence, treatment and survival of patients with 
craniopharyngioma in the surveillance, epidemiology and end 
results program. Neuro Oncol 2012;14:1070-8. doi: 
10.1093/neuonc/nos142 

12. Ortiz Torres M, Shafiq I, Mesfin FB. Pediatric Craniopharyngioma. 
Treasure Island FL: StatPearls Publishing; 2024. 

13. Lara-Velazquez M, Mehkri Y, Panther E, Hernandez J, Rao D, Fiester 
P, et al. Current Advances in the Management of Adult 
Craniopharyngiomas. Curr Oncol 2022;29:1645-71. doi: 
10.3390/curroncol29030138 

14. Amayiri N, Spitaels A, Zaghloul M, Figaji A, Cavalheiro S, Muller HL, 
et al. SIOP PODC-adapted treatment guidelines for 
craniopharyngioma in low- and middle-income settings. Pediatr 
Blood Cancer 2023;70:e28493. doi: 10.1002/pbc.28493 

15. Gupta T, Achari R, Chatterjee A, Chen ZP, Mehta M, Bouffet E, et al. 
Comparison of Epidemiology and Outcomes in Neuro-Oncology 
Between the East and the West: Challenges and Opportunities. 
Clin Oncol (R Coll Radiol) 2019;31:539-48. doi: 
10.1016/j.clon.2019.05.018 

16. Amayiri N, Swaidan M, Yousef Y, Halalsheh H, Abu-Hijlih R, 
Kalaldeh S, et al. Review of management and morbidity of 
pediatric craniopharyngioma patients in a low-middle-income 
country: a 12-year experience. Childs Nerv Syst 2017;33:941-50. 
doi: 10.1007/s00381-017-3411-4 

17. Bajwa MH, Shah MM, Mustansir F, Gauhar F, Baig E, Zafar SN, et al. 
A Guideline On Guidelines – Neuro-Oncology Guideline 
Standards For Low And Middle-Income Countries. J Pak Med 
Assoc 2024;74(Suppl 3):s87-92. Doi: 10.47391/JPMA.S3.GNO-10. 

18. Di Iorgi N, Morana G, Cappa M, D'Incerti L, Garrè ML, Grossi A, et al. 
Expert Opinion on the Management of Growth Hormone 
Deficiency in Brain Tumor Survivors: Results From an Italian 
Survey. Front Endocrinol (Lausanne) 2022;13:920482. doi: 
10.3389/fendo.2022.920482 

19. Wang L, Ni M, Jia W, Jia G, Du J, Li G, et al. Primary adult 
infradiaphragmatic craniopharyngiomas: clinical features, 
management, and outcomes in one Chinese institution. World 
Neurosurg 2014;81:773-82. doi: 10.1016/j.wneu.2013.02.011 

20. Huang CC, Lin KL, Wu CT, Jung SM, Wang CJ, Chen YC, et al. 
Clinical and endocrinological manifestations of childhood-onset 
craniopharyngioma before surgical removal: A report from one 
medical center in Taiwan. Pediatr Neonatol 2021;62:181-6. doi: 
10.1016/j.pedneo.2020.08.014 

21. Chen Y, Hu F, Wang J, Huang K, Liu W, Tan Y, et al. Clinical Features 

of Craniopharyngioma With Tumoral Hemorrhage: A 
Retrospective Case-Controlled Study. Front Surg 2022;9:845273. 
doi: 10.3389/fsurg.2022.845273 

22. Yu J. Endocrine disorders and the neurologic manifestations. Ann 
Pediatr Endocrinol Metab 2014;19:184-90. doi: 
10.6065/apem.2014.19.4.184 

23. Jariyakosol S, Peragallo JH. The Effects of Primary Brain Tumors on 
Vision and Quality of Life in Pediatric Patients. Semin Neurol 
2015;35:587-98. doi: 10.1055/s-0035-1563571 

24. Crafa A, Condorelli RA, Cannarella R, Aversa A, Calogero AE, La 
Vignera S. Physical Examination for Endocrine Diseases: Does It 
Still Play a Role? J Clin Med 2022;11:2598. doi: 
10.3390/jcm11092598 

25. González Briceño LG, Kariyawasam D, Samara-Boustani D, Giani E, 
Beltrand J, Bolle S, et al. High Prevalence of Early Endocrine 
Disorders After Childhood Brain Tumors in a Large Cohort. J Clin 
Endocrinol Metab 2022;107:e2156-6. doi: 
10.1210/clinem/dgab893 

26. PDQ Pediatric Treatment Editorial Board. Childhood 
Craniopharyngioma Treatment (PDQ®): Health Professional 
Version. In: PDQ Cancer Information Summaries. Bethesda, MD: 
National Cancer Institute (US); 2002–2023. 

27. Varlotto JM, Flickinger JC, Kondziolka D, Lunsford LD, Deutsch M. 
External beam irradiation of craniopharyngiomas: long-term 
analysis of tumor control and morbidity. Int J Radiat Oncol Biol 
Phys 2002;54:492-9. doi: 10.1016/s0360-3016(02)02965-6 

28. Habrand JL, Ganry O, Couanet D, Rouxel V, Levy-Piedbois C, 
Pierre-Kahn A, et al. The role of radiation therapy in the 
management of craniopharyngioma: a 25-year experience and 
review of the literature. Int J Radiat Oncol Biol Phys 1999;44:255-
63. doi: 10.1016/s0360-3016(99)00030-9 

29. Cossu G, Jouanneau E, Cavallo LM, Elbabaa SK, Giammattei L, 
Starnoni D, et al. Surgical management of craniopharyngiomas in 
adult patients: a systematic review and consensus statement on 
behalf of the EANS skull base section. Acta Neurochir (Wien) 
2020;162:1159-77. doi: 10.1007/s00701-020-04265-1 

30. Drapeau A, Walz PC, Eide JG, Rugino AJ, Shaikhouni A, Mohyeldin 
A, et al. Pediatric craniopharyngioma. Childs Nerv Syst 
2019;35:2133-45. doi: 10.1007/s00381-019-04300-2 

31. Müller HL. Childhood craniopharyngioma. Pituitary 2013;16:56-
67. doi: 10.1007/s11102-012-0401-0 

32. Kaltsas GA, Kolomodi D, Randeva H, Grossman A. 
Nonneuroendocrine Neoplasms of the Pituitary Region. J Clin 
Endocrinol Metab 2019;104:3108-23. doi: 10.1210/jc.2018-01871 

33. Asha MJ, Oswari S, Takami H, Velasquez C, Almeida JP, Gentili F. 
Craniopharyngiomas: Challenges and Controversies. World 
Neurosurg 2020;142:593-600. doi: 10.1016/j.wneu.2020.05.172 

34. Zada G, Laws ER. Surgical management of craniopharyngiomas in 
the pediatric population. Horm Res Paediatr 2010;74:62-6. doi: 
10.1159/000309349 

35. Müller HL. Consequences of craniopharyngioma surgery in 
children. J Clin Endocrinol Metab 2011;96:1981-9. doi: 
10.1210/jc.2011-0174 

36. Laprie A, Hu Y, Alapetite C, Carrie C, Habrand JL, Bolle S, et al. 
Paediatric brain tumours: A review of radiotherapy, state of the art 
and challenges for the future regarding protontherapy and 
carbontherapy. Cancer Radiother 2015;19:775-89. doi: 
10.1016/j.canrad.2015.05.028 

37. Murphy ES, Chao ST, Angelov L, Vogelbaum MA, Barnett G, Jung 
E, et al. Radiosurgery for Pediatric Brain Tumors. Pediatr Blood 
Cancer 2016;63:398-405. doi: 10.1002/pbc.25831 

38. Grewal MR, Spielman DB, Safi C, Overdevest JB, Otten M, Bruce J, 
et al. Gross Total Versus Subtotal Surgical Resection in the 
Management of Craniopharyngiomas. Allergy Rhinol (Providence) 
2020;11:2152656720964158. doi: 10.1177/2152656720964158 

J Pak Med Assoc (Suppl. 3) Open Access

Special Supplement: Global Neuro-Oncology S-133



39. Yang I, Sughrue ME, Rutkowski MJ, Kaur R, Ivan ME, Aranda D, et 
al. Craniopharyngioma: a comparison of tumor control with 
various treatment strategies. Neurosurg Focus 2010;28:E5. doi: 
10.3171/2010.1.FOCUS09307 

40. Drapeau A, Walz PC, Eide JG, Rugino AJ, Shaikhouni A, Mohyeldin 
A, et al. Pediatric craniopharyngioma. Childs Nerv Syst 
2019;35:2133-45. doi: 10.1007/s00381-019-04300-2 

41. Turel MK, Tsermoulas G, Gonen L, Klironomos G, Almeida JP, 
Zadeh G, et al. Management and outcome of recurrent adult 
craniopharyngiomas: an analysis of 42 cases with long-term 
follow-up. Neurosurg Focus 2016;41:E11. doi: 
10.3171/2016.9.FOCUS16315 

42. Moussazadeh N, Prabhu V, Bander ED, Cusic RC, Tsiouris AJ, Anand 
VK, et al. Endoscopic endonasal versus open transcranial resection 
of craniopharyngiomas: a case-matched single-institution 
analysis. Neurosurg Focus 2016;41:E7. doi: 
10.3171/2016.9.FOCUS16299 

43. Komotar RJ, Starke RM, Raper DM, Anand VK, Schwartz TH. 
Endoscopic endonasal compared with microscopic 
transsphenoidal and open transcranial resection of 
craniopharyngiomas. World Neurosurg 2012;77:329-41. doi: 
10.1016/j.wneu.2011.07.011 

44. O'steen L, Indelicato DJ. Advances in the management of 
craniopharyngioma. F1000Res 2018;7:F1000 Faculty Rev-1632. 
doi: 10.12688/f1000research.15834.1 

45. Cavallo LM, Solari D, Esposito F, Villa A, Minniti G, Cappabianca P. 
The role of the endoscopic endonasal route in the management 
of craniopharyngiomas. World Neurosurg 2014;82:S32-40. doi: 
10.1016/j.wneu.2014.07.023 

46. Ozgural O, Kahilogullari G, Dogan I, Al-Beyati ESM, Bozkurt M, 
Tetik B, et al. Single-Center Surgical Experience of the Treatment 
of Craniopharyngiomas With Emphasis on the Operative 
Approach: Endoscopic Endonasal and Open Microscopic 
Transcranial Approaches. J Craniofac Surg 2018;29:e572-8. doi: 
10.1097/SCS.0000000000004592 

47. Takami H, Velásquez C, Asha MJ, Oswari S, Almeida JP, Gentili F. 
Creative and Innovative Methods and Techniques for the 
Challenges in the Management of Adult Craniopharyngioma. 
World Neurosurg 2020;142:601-10. doi: 
10.1016/j.wneu.2020.05.173 

48. Müller HL. Diagnostics, treatment, and follow-up in 
craniopharyngioma. Front Endocrinol (Lausanne) 2011;2:70. doi: 
10.3389/fendo.2011.00070 

49. Ezzat S, Kamal M, El-Khateeb N, El-Beltagy M, Taha H, Refaat A, et 
al. Pediatric brain tumors in a low/middle income country: does it 
differ from that in developed world? J Neurooncol 2016;126:371-
6. doi: 10.1007/s11060-015-1979-7 

50. Mallucci C, Pizer B, Blair J, Didi M, Doss A, Upadrasta S, et al. 
Management of craniopharyngioma: the Liverpool experience 
following the introduction of the CCLG guidelines. Introducing a 
new risk assessment grading system. Childs Nerv Syst 
2012;28:1181-92. doi: 10.1007/s00381-012-1787-8. 

51. Clusmann H, Höllig A. Craniopharyngioma: The Benefits of a 
Conservative Approach. Dtsch Arztebl Int 2019;116:319-20. doi: 
10.3238/arztebl.2019.0319 

52. Kaltsas GA, Kolomodi D, Randeva H, Grossman A. 
Nonneuroendocrine Neoplasms of the Pituitary Region. J Clin 
Endocrinol Metab 2019;104:3108-23. doi: 10.1210/jc.2018-01871 

53. Murphy ES, Chao ST, Angelov L, Vogelbaum MA, Barnett G, Jung 
E, et al. Radiosurgery for Pediatric Brain Tumors. Pediatr Blood 
Cancer 2016;63:398-405. doi: 10.1002/pbc.25831 

54. Raco A, Raimondi AJ, D'Alonzo A, Esposito V, Valentino V. 
Radiosurgery in the management of pediatric brain tumors. 
Childs Nerv Syst 2000;16:287-95. doi: 10.1007/s003810050516 

55. Fouda MA, Day EL, Staffa SJ, Scott RM, Marcus KJ, Baird LC. 
Postoperative MR imaging surveillance of pediatric 
craniopharyngioma: new institutional guidelines. Childs Nerv Syst 
2021;37:853-61. doi: 10.1007/s00381-020-04901-2 

56. Kaltsas GA, Kolomodi D, Randeva H, Grossman A. 
Nonneuroendocrine Neoplasms of the Pituitary Region. J Clin 
Endocrinol Metab 2019;104:3108-23. doi: 10.1210/jc.2018-01871 

57. Asha MJ, Oswari S, Takami H, Velasquez C, Almeida JP, Gentili F. 
Craniopharyngiomas: Challenges and Controversies. World 
Neurosurg 2020;142:593-600. doi: 10.1016/j.wneu.2020.05.172 

58. Adeleye AO, Fasunla JA, Young PH. Skull base surgery in a large, 
resource-poor, developing country with few neurosurgeons: 
prospects, challenges, and needs. World Neurosurg 2012;78:35-
43. doi: 10.1016/j.wneu.2011.07.015 

59. Fezeu F, Ramesh A, Melmer PD, Moosa S, Larson PS, Henderson F 
Jr. Challenges and Solutions for Functional Neurosurgery in 
Developing Countries. Cureus 2018;10:e3314. doi: 
10.7759/cureus.3314 

60. Servadei F, Rossini Z, Nicolosi F, Morselli C, Park KB. The Role of 
Neurosurgery in Countries with Limited Facilities: Facts and 
Challenges. World Neurosurg 2018;112:315-21. doi: 
10.1016/j.wneu.2018.01.047. 

Open Access Vol. 74, No.3 (Suppl. 3), March 2024

S-134 Special Supplement: Global Neuro-Oncology

DISCLAIMER 
Articles published in JPMA and Supplements of JPMA do not represent the views of the editor or editorial Board. Authors are solely responsible for the 
opinions expressed and the accuracy of the data. 
The contribution of each author towards the published research included in this supplement is the responsibility of the authors and their institutions. 
It is expected to be in accordance and compliance with the ICMJE Guidelines.  
Any questions/queries raised by readers should be directed to the corresponding author. 




