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Abstract

The survival rate for childhood craniopharyngioma has been improving, with more long-term survivors. 
Unfortunately it is rare for the patient to be normal, either from the disease itself or from the effects of 
treatment. Long-term survivors of childhood craniopharyngioma suffer a number of impairments, which 
include visual loss, endocrinopathy, hypothalamic dysfunction, cerebrovascular problems, neurologic 
and neurocognitive dysfunction. Pituitary insufficiency is present in almost 100%. Visual and hypotha-
lamic dysfunction is common. There is a high risk of metabolic syndrome and increased risk of cerebro-
vascular disease, including stroke and Moyamoya syndrome. Cognitive, psychosocial, and emotional 
problems are prevalent. Finally, there is a higher risk of premature death among survivors of craniophar-
yngioma, and often this is not from tumor recurrence. It is important to consider craniopharyngioma as a 
chronic disease. There is no perfect treatment. The treatment has to be tailored to the individual patient 
to minimize dysfunction caused by tumor and treatments. So “cure” of the tumor does not mean a nor-
mal patient. The management of the patient and family needs multidisciplinary evaluation and should 
involve ophthalmology, endocrinology, neurosurgery, oncology, and psychology. Furthermore, it is also 
important to address emotional issues and social integration.
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Introduction

the survival rate for childhood craniopharyngioma 
has been improving with more long-term survivors. 
For example, review of the German Childhood 
Cancer registry from 1980 to 2007 indicated an 
improvement in 5-year survival from 91% in the 
1980s to 98% in the 1990s and an overall 10-year 
survival rate of 93%.1)

Unfortunately, it is rare for a patient to be normal, 
either because of the disease itself or because of 
the morbidity of the treatment. there are usually 
combinations of visual impairment, endocrinopathy, 
hypothalamic dysfunction, cerebrovascular disease, 
neurologic dysfunction, and neurocognitive dysfunc-
tion. this report reviews the current knowledge 
about the long-term status of patients treated for 
craniopharyngioma in childhood.

Visual Impairment

Visual acuity or visual field deficits are present 
in the long-term in approximately 50% to 80% of 
patients.2–4) For those patients who are diagnosed with 

craniopharyngioma earlier in childhood, at less than 
10 years of age, visual problems are more common.2)

Endocrinopathy

Some form of pituitary insufficiency is present in 
the vast majority of long-term survivors.5) Panhy-
popituitarism, defined as absence of at least three 
anterior pituitary hormones, occurs in 75%–95% 
of patients treated for craniopharyngioma in child-
hood.2,3) For patients who are under 10 years of age 
at the time of diagnosis, panhypopituitarism tends 
to be present in all.2) Diabetes insipidus is common 
but depends to some extent on the type of treat-
ment that has been used. For patients in whom a 
surgical resection of the tumor has been attempted, 
diabetes insipidus is present in between 70% and 
90%, and is present in almost 100% of children 
who have been operated on for tumor resection at 
an age less than 10 years.2) When children have 
been treated solely with intracystic treatment the 
rate of diabetes insipidus tends to be less.

Physicians often underestimate the significance of 
the pituitary insufficiency, thinking that it is possible 
to normalize pituitary function simply by replacing 
the missing hormones. this is true to a large extent, Received May 2, 2015; Accepted May 27, 2015
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but patients may not be truly normalized. typically, 
in the long-term, patients have decreased fertility, 
decreased bone density, and an increased rate of 
metabolic syndrome, reflecting endocrinological 
dysfunction despite hormone replacement. obesity 
and a poor lipid profile, with elevated triglycerides 
and lower high-density lipoprotein (HDL) cholesterol 
to total cholesterol ratio, are parts of the metabolic 
syndrome seen after childhood craniopharyngioma.6,7) 

obesity is present between 4% and 58% of patients 
at the time of diagnosis, but that increases up to 80% of 
patients after treatment, especially when the treatment 
has been with radical surgery.5,8,9) the major factor 
predicting obesity, both before and after treatment, is 
hypothalamic involvement by the tumor.8) As a result, 
based on the initial observations from the group in 
Paris10) recent protocols often advise against radical 
surgery when there is clearly hypothalamic invasion.8) 
in addition to the obesity which is often the most 
obvious feature of hypothalamic dysfunction and 
which is associated with hyperphagia, hypothalamic 
dysfunction may also be characterized by behavioural 
disturbances, outbursts of anger, apathy, and tiredness. 
in adults, diagnosed with craniopharngioma in 
childhood, metabolic syndrome is a very important 
issue, with a higher incidence of type 2 diabetes, 
dyslipidemia, obesity, and hypertension. there is an 
increased cardiovascular risk in adults with childhood 
onset craniopharyngioma.11) the highest risk of 
cardiovascular disease is in patients with tumors that 
were/are in the 3rd ventricle, probably reflecting the 
adverse impact of hypothalamic involvement.

Cerebrovascular Abnormalities

Cerebrovascular abnormalities in the long-term may 
be related to surgery for or to other treatments of 

craniopharyngioma, particularly if radiotherapy has 
been used. As a consequence of surgery for tumor 
that is adherent to the carotid artery, it is possible 
to develop a carotid pseudo aneurysm which may or 
may not require treatment. the long-term effects of 
radiotherapy for craniopharyngioma in a child include 
stenosis of the internal carotid artery, middle cerebral 
artery, anterior cerebral artery, Moyamoya syndrome, 
stroke, and cavernomas. in a series of 123 adult and 
pediatric patients with craniopharyngioma treated 
in Vancouver, Canada, 14 patients experienced a 
cardiovascular event. in 2, there was a perioperative 
stroke and in the remaining 12 the events occurred 
later (3 transient ischemic attacks and 9 strokes).3) 
in a study of 20 children followed for a median of 
4 years, Liu et al. (2009) found 6 patients (30%) 
with vascular abnormalities.12) these comprised 
stenosis of the internal carotid or other cerebral 
arteries in three, carotid aneurysm in one, Moyamoya 
syndrome in one, and bilateral temporal cavernomas 
in one. When one looks at Moyamoya syndrome 
developing after radiotherapy for other tumors, the 
risk is approximately 0.5% for acute lymphoblastic 
leukemia and 3.5% for all brain tumors. the risk 
factors include radiation dose, young age at radiation, 
and the presence of associated neurofibromatosis 
type 1. Winkfield et al. (2011), while reporting the 
experience with childhood craniopharyngioma in 
boston, identified Moyamoya syndrome in 4 of 43 
patients who had received radiotherapy (9%).9) An 
example of Moyamoya syndrome in a child with 
craniopharyngioma is shown in Fig. 1.

Seizure Disorder 

the incidence of seizures in the long-term after 
management of childhood craniopharyngioma has 

Fig. 1 Moyamoya syndrome. Right common carotid artery injection, lateral projection (a) and AP projection (b) 
in a 12-year-old child, who had received radiation therapy at 7 years of age for craniopharygioma after failure 
of intracystic bleomycin treatment. Total occlusion of the distal internal carotid artery is noted with collateral 
circulation from extracranial vessels going intracranially. This child suffered a severe stroke as shown in the CT 
scan (c). AP: anteroposterior, CT: computed tomography.

a b c
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not received much attention. there are two publi-
cations, one by Gautier et al. (2012)2) and another 
by Winkfield et al. (2011),9) in which seizure disor-
ders are described. Gautier et al. noted 25% of 60 
patients with childhood craniopharyngioma had  
a seizure disorder and Winkfield et al. noted that 
it was 11% of 79 patients in their series. even 
with the lower incidence in the study by Winkfield  
et al., the incidence of seizures in the long-term 
is significant. in a combined series of adults and 
children [including 57 patients (46%) < 21 years], 
Lo et al. noted seizures in the long-term in 17%.3)

Neurocognitive Problems

neurocognitive dysfunction in survivors of child-
hood craniopharyngioma has received significant 
attention.5,8,13,14) Many studies have indicated that 
in the long-term there is an absolute decrease in 
intelligence quotient (iQ) in children who have been 
treated for craniopharyngioma.14) the risk factors 
for this decline in iQ include radiation therapy at 
a young age, an attempted radical resection, and 
hypothalamic injury. even in those patients who 
have a normal iQ, there may be abnormal cognitive 
function, with impairments of executive function, 
attention, processing speed, and memory.1,5,8,13–15) 
Mood disorders, mainly anxiety and depression 
have commonly been noted in survivors of child-
hood craniopharyngioma.14) Zada et al. conducted 
a systematic literature review of studies, in which 
neurobehavioral, social and emotional outcomes 
were assessed specifically in children diagnosed 
with craniopharyngioma.16) they identified 11 studies 
that met their inclusion criteria. neurobehavioral 
abnormalities were present in 51 of 90 patients 
(57%); emotional dysfunction, primarily depression, 
in 58 of 146 patients (40%); and school dysfunction 
in 48 of 136 patients (35%).16)

Quality of Life (QOL)

in studies which have looked specifically at QoL 
in the long-term after treatment of craniophar-
yngioma, about 50% overall have a good QoL16) 
with about 90% having a good QoL when the 
only treatment has been intracystic treatment. it 
is interesting that even when the adult survivors 
of childhood diagnosed craniopharyngioma have 
significant endocrine and cognitive problems,  
they often report a normal QoL.13,14) QoL reporting 
by their proxies, usually parents, tends to be lower.14) 
Reduced QoL is more apparent in the psycho- 
social than in the physical dimensions.16) A number 
of factors are associated with decreased QoL.  

these include tumor progression or recurrence, 
multiple surgeries, intraoperative complications, 
retrochiasmatic tumor, hypothalamic involvement by 
the tumor, higher body mass index (bMi), a larger 
tumor, presence of hydrocephalus, and young age 
of onset.1,14,16,17) Gautier et al. (2012) compared the 
QoL of patients after treatment of craniopharyngioma 
with normals and also with patients who had other 
chronic conditions using the WHo-QoLbReF tool.2) 
in their physical health dimension, patients with 
craniopharyngioma function worse than normals, 
but are about the same as those with other chronic 
diseases. However, when it came to psychological 
health and social relationships, patients with prior 
childhood craniopharyngioma had a reduction in 
their scores relative not only to normals but to 
patients with other chronic diseases.

one of the issues that patients with childhood 
craniopharyngiomas face in later life is decreased 
sociability and loneliness. Zada et al. reported that 
social impairment, namely withdrawal and internal-
izing behavior, was present in 48 of 136 patients 
(35%) from their literature review.16) Approximately 
11% to 25% are in marriage-like relationships and 
there appears to be decreased fertility in these 
adults.18,19)

Late mortality
in most of the reports of outcomes, the mortality 

is reported up to about 10 years, but there is a 
significant mortality of patients with craniophar-
yngioma even more than 10 years after diagnosis 
of the disease. this may be related to tumor recur-
rence or to a secondary neoplasm if radiotherapy 
had been used. the risk of a second neoplasm 
after radiotherapy is usually quoted at about 2% 
to 3% risk of malignant neoplasm in 20 years after 
therapy. in the experience in boston with a median 
follow-up of 9 years (range 1–30 years), 4 of 43 
(9%) of patients with radiotherapy had second 
neoplasms.9) one of these was a malignancy at 8 
years and three were benign tumors all presenting 
at more than 10 years after treatment. in addition 
to neoplastic disease, there are a number of other 
reasons for late mortality that are not so obvious. 
Visser et al. (2010) reported on 17 patients with 
craniopharyngioma diagnosed in childhood, who 
were followed for more than 10 years.20) After 10 
years there were 4 deaths among these 17 patients, 
and none of them were from tumor growth. between 
16 years and 25 years after diagnosis, death occurred 
because of uncontrolled diabetes insipidus in one, 
panhypopituitarism resulting in multi organ failure 
in one, liver failure in one, and a pontine infarct 
in one. thus, there appears to be a significantly 
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higher risk of death even after 10 years than the 
normal population.

Conclusion

in conclusion, craniopharyngioma behaves like and 
should be considered as a chronic disease. there 
is no perfect treatment and treatment should be 
tailored to the individual patient. the goal, as in 
any other chronic disease process, should be to 
minimize dysfunction, caused in this case by either 
the tumor or the treatments for tumor control. Cure 
of the tumor does not mean a normal patient. the 
survivors will be abnormal in all cases. Pituitary 
insufficiency is present in almost 100%. Visual and 
hypothalamic dysfunction is common. there is a 
high risk of metabolic syndrome, an increased risk 
of cerebrovascular disease, cognitive psycho-social 
and emotional problems, and a higher risk of death 
even when there is no tumor recurrence.

the management of the patients and their families 
with craniopharyngioma must be multi-disciplinary.  
At a minimum, this should involve experts in ophthal-
mology, endocrinology, oncology, and psychology 
in addition to neurosurgery. it is also important 
that we start to address emotional issues and social 
integration in this population of patients.
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