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Craniopharyngioma – a chronic disease
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Craniopharyngiomas are rare embryonal malformations of
the sellar/parasellar region [1]. Novel insights into the mol-
ecular pathogenesis of adamantinomatous and papillary
craniopharyngiomas have offered the possibility of phar-
maceutical therapy targeting pathogenic pathways and of
testing these treatment options in animal models [2]. Hy-
pothalamic involvement and/or treatment-related hypo-
thalamic lesions result in severe neuroendocrine sequelae
and impaired social and physical functionality. Quality of
survival after craniopharyngioma, especially in case of hy-
pothalamic tumour involvement, is impaired by severe hy-
pothalamic obesity, physical fatigue, and psychosocial
deficits [3]. Patients with craniopharyngioma involving
hypothalamic structures present with reduced 20-year
overall survival, whereas overall and progression-free sur-
vival rates are not associated with the degree of surgical re-
section [3]. Radiation therapy is effective in prevention of
progression and recurrence. Preliminary experiences with
proton beam therapy in craniopharyngioma are promising,
offering a more protective radio-oncological treatment op-
tion than conventional external photon radiation, especial-
ly for tumours located close to the optic nerve or chiasm,
pituitary gland, or hypothalamus [2, 4].
For favourably located craniopharyngiomas, i.e., without
hypothalamic involvement, the treatment of choice is an
attempt at radical resection with preservation of visual, pi-
tuitary, and hypothalamic function. For unfavourably lo-
cated tumours with close proximity to hypothalamic and
optical structures, a surgical approach attempting gross-to-
tal resection is not recommended for prevention of severe
sequelae [2, 5]. The implantation of an intracystic catheter
with a subcutaneous omaya reservoir provides the possibil-
ity of repeated cyst decompression and instillation of scle-
rosing substances, preferably interferon alpha [6].
Clinical improvement in childhood and adult-onset cranio-
pharyngioma patients requires radio-oncological and neu-
rosurgical treatment strategies developed in a multidis-
ciplinary setting so that both medical and psychosocial
support for these patients can be provided. For decades,
radical approaches in terms of gross-total resection were
the preferred treatment strategies in craniopharyngioma,
assuming that gross-total at the time of primary diagnosis
would result in cure of disease. Recent reports on long-
term prognosis with regard to novel neurosurgical and ir-
radiation treatment approaches provide novel insights into
risk-adapted treatment strategies in craniopharyngioma in

order to prevent hypothalamic syndrome and severe obesi-
ty as major sequelae after craniopharyngioma [1, 7–9].
Furthermore, recent follow-up studies on treatment out-
come after craniopharyngioma have provided important
insight into sequelae of this disease. Currently in Swiss
Medical Weekly, Andereggen et al. [10] have published
10-year follow-up results of a single-institutional cranio-
pharyngioma cohort. Hypothalamic obesity and long-term
pituitary deficiencies had substantial negative prognostic
impact, with postoperative diabetes insipidus being a po-
tential marker for the development of severe obesity as
a major clinical manifestation of hypothalamic syndrome.
The authors conclude that, besides hypothalamus-sparing
strategies, risk-adapted early interventions for patients at
risk for hypothalamic sequelae are recommended. Such
interventions should also aim at early treatment of neu-
ropsychological sequelae, which could not be analysed in
the study of Andereggen et al. [10]. Memory deficits, be-
havioural abnormalities, and psychosocial impairment fre-
quently occur early after diagnosis and impair quality of
survival after craniopharyngioma.
Pharmaceutical treatment options for hypothalamic obesity
with glucagon-like peptide-1 (GLP-1) receptor agonists,
metformin, somatostatin analogues, methylphenidate,
modafinil, dextroamphetamine and other substances have
been tested, mostly in small heterogeneous cohorts with
mixed results [1]. Even though bariatric procedures, main-
ly gastric bypass, has been shown to be effective in weight
reduction [11] irreversible bariatric surgeries such as roux-
en-Y gastric bypass are controversial in the paediatric age
group from legal and ethical considerations. The severity
of hypothalamic obesity in craniopharyngioma survivors
and its chronic, devastating effect on their quality of sur-
vival and psychosocial status were confirmed in a recent
retrospective analysis of long-term survivors of childhood-
onset craniopharyngioma [3]. However, further investiga-
tion of psychosocial outcome and specific adult outcome,
such as length of schooling, occupation, marriage, and
ability to live independently, are warranted.
Based on the mentioned impact of initial hypothalamic in-
volvement and treatment-related lesions of optic structures
and hypothalamic-pituitary axes on long-term morbidity,
mortality and quality of survival, craniopharyngioma is in-
deed a chronic, incurable disease. Whereas 20-year over-
all survival rate is high (0.88 ± 0.03) in childhood-onset
craniopharyngioma, low progression-free survival (0.58 ±
0.05) [3] and low disease-free rate (<1%) in childhood-

Correspondence:
Hermann L. Müller, MD,
Department of Pediatrics
and Pediatric Hematology/
Oncology, Klinikum Olden-
burg AöR, Medical Campus
University Oldenburg, Ra-
hel-Straus-Strasse 10,
DE-26133 Oldenburg,
mueller.her-
mann[at]klinikum-olden-
burg.de

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 1 of 2



onset craniopharyngioma support the concept of cranio-
pharyngioma as a chronic disease with a long course be-
fore [12] and after diagnosis [3].
A total of 567 patients with childhood-onset craniopharyn-
gioma were recruited in the German Craniopharyngioma
Registry between 1998 and 2010. Only 5 of 567 recruited
patients (<1%) presented without confirmed signs of re-
lapse/progression, visual impairment, and (neuro)en-
docrine deficiencies during longitudinal follow-up of more
than 5 years. The craniopharyngiomas in this small sub-
group of patients with beneficial prognosis (i.e., without
obvious symptoms indicating a chronic state of disease)
were characterised by a small nonrecurrent tumour con-
fined to the sellar area and without hypothalamic involve-
ment, which therefore could be resected completely, pre-
serving the integrity of the pituitary gland/stalk and visual
and hypothalamic structures [13].
There are only a few studies published in the literature
analysing the prognosis of craniopharyngioma patients
with regard to the neurosurgeons’ experience [14–18], and
reporting on clinically relevant prognostic differences ac-
cording to the neurosurgeons’ experience with the con-
dition. Degree of obesity and quality of survival were
analysed in a recent report based on reference-confirmed
assessment of tumour location and postsurgical hypothal-
amic damage [17]. Treatment was also analysed regarding
neurosurgical strategies in terms of intended degree of re-
section and the neurosurgical centre sizes (based on patient
load) as an indicator of surgical experience with the con-
dition. Surgical damage of anterior and posterior hypothal-
amic areas was associated with postsurgical obesity, neg-
atively impacting long-term quality of survival in patients
with surgical posterior hypothalamic lesions [16, 17].
Treatment strategies in large centres (based on patient
load) were less radical and the rates of gross-total resec-
tions and hypothalamic surgical lesions were lower than
those of middle and small-sized centres [15–17]. However,
in multivariable analysis, preoperative hypothalamic in-
volvement was the only independent risk factor for severe
obesity [17]. As surgical expertise has a proven impact on
post-treatment morbidity, medical societies should estab-
lish criteria of adequate professional expertise for surgical
treatment of craniopharyngioma. Based on these criteria,
health authorities should organise the certification of cen-
tres of excellence authorised for treatment and care of pa-
tients with this chronic disease.

Disclosure statement
No financial support and no other potential conflict of interest relevant
to this article was reported.

References
1 Müller HL. Craniopharyngioma. Endocr Rev. 2014;35(3):513–43. doi:

http://dx.doi.org/10.1210/er.2013-1115. PubMed.
2 Müller HL, Merchant TE, Puget S, Martinez-Barbera JP. New outlook

on the diagnosis, treatment and follow-up of childhood-onset cranio-
pharyngioma. Nat Rev Endocrinol. 2017;13(5):299–312. doi:
http://dx.doi.org/10.1038/nrendo.2016.217. PubMed.

3 Sterkenburg AS, Hoffmann A, Gebhardt U, Warmuth-Metz M, Dauben-
büchel AM, Müller HL. Survival, hypothalamic obesity, and neuropsy-
chological/psychosocial status after childhood-onset craniopharyn-
gioma: newly reported long-term outcomes. Neuro-oncol.

2015;17(7):1029–38. doi: http://dx.doi.org/10.1093/neuonc/nov044.
PubMed.

4 Bishop AJ, Greenfield B, Mahajan A, Paulino AC, Okcu MF, Allen PK,
et al. Proton beam therapy versus conformal photon radiation therapy for
childhood craniopharyngioma: multi-institutional analysis of outcomes,
cyst dynamics, and toxicity. Int J Radiat Oncol Biol Phys.
2014;90(2):354–61. doi: http://dx.doi.org/10.1016/j.ijrobp.2014.05.051.
PubMed.

5 Elowe-Gruau E, Beltrand J, Brauner R, Pinto G, Samara-Boustani D,
Thalassinos C, et al. Childhood craniopharyngioma: hypothalamus-spar-
ing surgery decreases the risk of obesity. J Clin Endocrinol Metab.
2013;98(6):2376–82. doi: http://dx.doi.org/10.1210/jc.2012-3928.
PubMed.

6 Kilday JP, Caldarelli M, Massimi L, Chen RH, Lee YY, Liang ML, et
al. Intracystic interferon-alpha in pediatric craniopharyngioma patients:
an international multicenter assessment on behalf of SIOPE and ISPN.
Neuro-oncol. 2017;19(10):1398–407. doi: http://dx.doi.org/10.1093/
neuonc/nox056. PubMed.

7 Müller HL. Consequences of craniopharyngioma surgery in children. J
Clin Endocrinol Metab. 2011;96(7):1981–91. doi: http://dx.doi.org/
10.1210/jc.2011-0174. PubMed.

8 Müller HL. Craniopharyngioma and hypothalamic injury: latest insights
into consequent eating disorders and obesity. Curr Opin Endocrinol Dia-
betes Obes. 2016;23(1):81–9. doi: http://dx.doi.org/10.1097/
MED.0000000000000214. PubMed.

9 Müller HL. Risk-adapted treatment and follow-up management in child-
hood-onset craniopharyngioma. Expert Rev Neurother.
2016;16(5):535–48. doi: http://dx.doi.org/10.1586/
14737175.2016.1166959. PubMed.

10 Andereggen L, Hess B, Andres RH, El-Koussy M, Mariani L, Raabe A,
et al. A ten-year follow-up study of the treatment outcome of cranio-
pharyngiomas. Swiss Med Wkly. 2018;148:w14521. https://doi.org/
10.4414/smw.2018.14521/

11 Bretault M, Boillot A, Muzard L, Poitou C, Oppert JM, Barsamian C, et
al. Clinical review: Bariatric surgery following treatment for cranio-
pharyngioma: a systematic review and individual-level data meta-analy-
sis. J Clin Endocrinol Metab. 2013;98(6):2239–46. doi:
http://dx.doi.org/10.1210/jc.2012-4184. PubMed.

12 Müller HL, Emser A, Faldum A, Bruhnken G, Etavard-Gorris N, Geb-
hardt U, et al. Longitudinal study on growth and body mass index before
and after diagnosis of childhood craniopharyngioma. J Clin Endocrinol
Metab. 2004;89(7):3298–305. doi: http://dx.doi.org/10.1210/
jc.2003-031751. PubMed.

13 Müller HL. Craniopharyngioma: long-term consequences of a chronic
disease. Expert Rev Neurother. 2015;15(11):1241–4. doi:
http://dx.doi.org/10.1586/14737175.2015.1100078. PubMed.

14 Hankinson TC, Palmeri NO, Williams SA, Torok MR, Serrano CA,
Foreman NK, et al. Patterns of care for craniopharyngioma: survey of
members of the american association of neurological surgeons. Pediatr
Neurosurg. 2013;49(3):131–6. doi: http://dx.doi.org/10.1159/
000357783. PubMed.

15 Hoffmann A, Warmth-Metz M, Gebhardt U, Pietsch T, Pohl F, Kort-
mann RD, et al. Childhood craniopharyngioma - changes of treatment
strategies in the trials KRANIOPHARYNGEOM 2000/2007. Klin Padi-
atr. 2014;226(3):161–8. doi: http://dx.doi.org/10.1055/s-0034-1368785.
PubMed.

16 Müller HL, Gebhardt U, Faldum A, Warmuth-Metz M, Pietsch T, Pohl
F, et al.; Kraniopharyngeom 2000 Study Committee. Xanthogranuloma,
Rathke’s cyst, and childhood craniopharyngioma: results of prospective
multinational studies of children and adolescents with rare sellar malfor-
mations. J Clin Endocrinol Metab. 2012;97(11):3935–43. doi:
http://dx.doi.org/10.1210/jc.2012-2069. PubMed.

17 Müller HL, Gebhardt U, Teske C, Faldum A, Zwiener I, Warmuth-Metz
M, et al.; Study Committee of KRANIOPHARYNGEOM 2000. Post-
operative hypothalamic lesions and obesity in childhood craniopharyn-
gioma: results of the multinational prospective trial KRANIOPHARYN-
GEOM 2000 after 3-year follow-up. Eur J Endocrinol.
2011;165(1):17–24. doi: http://dx.doi.org/10.1530/EJE-11-0158.
PubMed.

18 Puget S, Garnett M, Wray A, Grill J, Habrand JL, Bodaert N, et al. Pedi-
atric craniopharyngiomas: classification and treatment according to the
degree of hypothalamic involvement. J Neurosurg. 2007;106(1, Sup-
pl):3–12. doi: http://dx.doi.org/10.3171/ped.2007.106.1.3. PubMed.

Viewpoint Swiss Med Wkly. 2018;148:w14548

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 2 of 2

http://dx.doi.org/10.1210/er.2013-1115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24467716&dopt=Abstract
http://dx.doi.org/10.1038/nrendo.2016.217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28155902&dopt=Abstract
http://dx.doi.org/10.1093/neuonc/nov044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25838139&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2014.05.051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25052561&dopt=Abstract
http://dx.doi.org/10.1210/jc.2012-3928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23633208&dopt=Abstract
http://dx.doi.org/10.1093/neuonc/nox056
http://dx.doi.org/10.1093/neuonc/nox056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28499018&dopt=Abstract
http://dx.doi.org/10.1210/jc.2011-0174
http://dx.doi.org/10.1210/jc.2011-0174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21508127&dopt=Abstract
http://dx.doi.org/10.1097/MED.0000000000000214
http://dx.doi.org/10.1097/MED.0000000000000214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26574645&dopt=Abstract
http://dx.doi.org/10.1586/14737175.2016.1166959
http://dx.doi.org/10.1586/14737175.2016.1166959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26982163&dopt=Abstract
https://doi.org/10.4414/smw.2018.14521
https://doi.org/10.4414/smw.2018.14521
http://dx.doi.org/10.1210/jc.2012-4184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23533238&dopt=Abstract
http://dx.doi.org/10.1210/jc.2003-031751
http://dx.doi.org/10.1210/jc.2003-031751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15240606&dopt=Abstract
http://dx.doi.org/10.1586/14737175.2015.1100078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26523617&dopt=Abstract
http://dx.doi.org/10.1159/000357783
http://dx.doi.org/10.1159/000357783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24577430&dopt=Abstract
http://dx.doi.org/10.1055/s-0034-1368785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24819386&dopt=Abstract
http://dx.doi.org/10.1210/jc.2012-2069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22969141&dopt=Abstract
http://dx.doi.org/10.1530/EJE-11-0158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21490122&dopt=Abstract
http://dx.doi.org/10.3171/ped.2007.106.1.3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17233305&dopt=Abstract

