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Craniopharyngiomas: our experience in Lyon

Abstract Objective: We reviewed
our experience in surgical treatment
of craniopharyngiomas. Surgical
treatment of craniopharyngiomas in
children represents a challenge for
neurosurgeons because it presents a
different set of surgical problems.
Results are controversial and debates
concerning strategies to ameliorate
the rate of success and to decrease the
rate of morbidity and mortality are
ongoing. Post-surgical quality of life
is related to the anatomical relation-
ship between the hypothalamic re-
gion, vascular structures and optic
pathways. Discussion: From 1985
to 2004, 60 children (age range, 4
months to 18 years) were treated in
our institution. Since 1987, all patients
were studied with pre- and postoper-
ative MRI. Two groups of patients
were distinguished: a group of 36
patients treated with surgical direct
surgery; a second group of 24 patients
treated only with intracystic chemo-
therapy with bleomycin (18 patients)
or associated with surgery (six pa-
tients). In the first group, the removal
of lesion was total in 74% of cases.
Two patients died in the early post-
operative period and two more died
later (early mortality of 5% and late
mortality of 11%). All patients pre-
sented ante-pituitary insufficiency and
diabetes insipidus, which required
substitutive treatment. Twenty-two
patients presented with visual prob-
lems, including amaurosis in two
cases. In the group treated with

bleomycin, 18 patients presented a
primary cystic or a mixed form of
craniopharyngioma and six patients
showed a cystic recurrence. Eighteen
patients were treated with bleomycin
only. The dose used varied from
30 mg to a maximal dose of 150 mg,
with a middle dose of 60 mg in the
large majority of cases. In this group,
the cyst disappeared in 12 patients and
reduced to 30% of its initial volume,
and stabilization of the lesion was
achieved in the other six patients.
Only 11 patients presented partial
endocrine insufficiency. Of the 18
patients, 16 were of school age, 14 of
whom were following a normal edu-
cational program and two an assisted
program. No mortality was reported.
Conclusion: Our experience showed
that in the group treated with intra-
cystic chemotherapy alone, results
were better with a low rate of mor-
bidity and mortality. Endocrinologi-
cal, visual and neuropsychological
evaluations were also correlated with
better outcome. In cases of cystic
craniopharyngiomas, we considered
bleomycin as the treatment of choice.
For solid forms or for cases resistant to
intracystic chemotherapy with
bleomycin, direct surgery has to be
proposed.
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Introduction

Treatment of craniopharyngiomas in children represents a
challenge for neurosurgeons, because surgical problems
are different in children compared to those encountered in
adults [16, 20, 24, 32].

In spite of the histological benign nature of the tumor,
its deep location and its anatomical relationship with the
basal structures pushed to define craniopharyngiomas as
benign lesions with a malignant location.

Results of their treatment are also controversial and have
been nourishing, for a long time, passionate debates about
the strategies to follow to ameliorate the rate of successful
treatment and to reduce the rate of morbidity and mortality.

Neurosurgeons and paediatric neurosurgeons have sev-
eral specific imperatives: to avoid damage of hypothalamic
structures responsible for behavioral and cognitive trou-
bles, to preserve the hypotalamo-pituitary axis, and to de-
crease the rate of recurrences and lesions related to cerebral
radiotherapy in young brain.

The necessity of realizing a complete surgical removal
with satisfactory neurological, neuropsychological, visual
and endocrinological results is opposed by other authors
who support a more conservative attitude with partial re-
moval followed by radiotherapy.

The anatomical extension of the tumor, its relationship
with the hypothalamus and the vascular structures and its
relationship with the optic pathways account for the dif-
ficulties in surgery associated with the risk of high mor-
bidity and mortality also in the microsurgical era.

Theoretically, if it is more satisfying to realize total re-
moval for benign lesions with craniopharyngiomas, this
adage has to be modulated because many factors play an
important role in establishing a surgical strategy: the expe-
rience of surgeons, the size and extension of lesions, con-
sistency (solid, cystic or mixed form), and the preoperative
clinical state. Microsurgical techniques have favored a de-
crease in the rate of mortality that, for some people, should
be 2% [1, 12, 25].

We present our own philosophy in the treatment of cra-
niopharyngiomas that we have developed in recent years.

Patients and methods

Our experience concerns 122 patients who were treated in
our institution from 1962 to 2004, of whom 102 were of
paediatric age and 20 were adults. Of these patients, 42 (of
paediatric age) who were included in a previous report
were not considered for this paper. We also did not consider
our experience in adults [24].

From 1985 to 2004, 60 children with craniopharyngioma
were treated in our institution. These patients, whose age
varied from 4 months to 18 years, were predominantly be-

tween 3 and 11 years. Both age and sex distribution were in
accordance with the data found in the literature.

Clinical symptoms included increased intracranial hy-
pertension (55% of patients), visual troubles (about 48%)
and endocrine disturbances (about 45%). Starting in 1987,
all patients were studied with pre- and postoperative ce-
rebral MRI.

We classified our patients into two groups:

– The first group consisted of 36 patients who were sub-
mitted to a direct surgical procedure with a fronto-tem-
poral approach, in most of cases, with the same basic
principles: to realize a total removal with the preser-
vation, if possible, of the pituitary stalk, to decompress
the optic pathways, opening of lamina terminalis, to
preserve the hypothalamic region for reducing the in-
cidence of endocrinological sequels, obesity, sexual
troubles and to decrease the risk of recurrence.

– The second group consisted of 24 children who were
managed with intracystic chemotherapy with bleomy-
cine only (18 patients) or associated with surgery (six
patients).

In the first group, all patients were operated with a fron-
tal–temporal flap using a subfrontal approach to expose
the four basal triangles. Three of these patients required a
combined subfrontal transcallosal approach simultaneous-
ly; one patient was operated on via a subtemporal avenue,
and, more recently one patient was managed by a trans-
nasal (TN) approach assisted by endoscopy.

Removal of lesion was total in 27 patients (74%) and
partial in nine cases (26%). Study of the operative chart
showed that the pituitary stalk was preserved in nine cases,
visualized but not preserved in 20 cases, and not visualized
in seven patients.

Two patients died during the immediate postoperative
period and two more patients at a later period for metabolic
troubles (early mortality of 5.5% and late mortality of 11%).

From a visual point of view, 22 patients presented trou-
bles including amaurosis in two cases, a decreased acuity in
three cases aggravated by the surgical procedure, and a
visual field deficit in the others.

All patients presented ante-pituitary insufficiency and
diabetes insipidus requiring treatment with Minirin.

Six patients were obese and two presented left hemi-
paresis that did not impede their walking.

In the first group, all patients but one were of school age.
Twenty patients attended a normal school, four patients
were enrolled in a normal school but followed an assisted
program, three were in a specialized institute, and only two
patients attended university. Three patients went to a pro-
fessional school. Two patients in this group got married last
year.

In the second group, which consisted of 24 patients
treated only with intracystic chemotherapy with bleomy-
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cine, we individualized six patients presenting a cystic
recurrence and 18 patients with a cystic or mixed form of a
primary craniopharyngioma. This group consisted of pa-
tients whose age ranged between 6 months and 16 years.

Eighteen patients were managed with intracystic bleo-
mycine only.

Clinically, eight patients presented signs of increased
cerebral hypertension, three had visual troubles, one pre-
sented potomania, four had endocrine troubles with an ar-
rested growth, and one presented a polycinetic nystagmus.
In one patient, the diagnosis was made incidentally after
cranial trauma.

The dose used varied from a minimal dose of 30 mg to a
maximal dose of 150 mg, with a middle dose of 60 mg in
the large majority of cases. Following intracystic bleomy-
cine, the cyst disappeared in 12 patients. In six patients,
cyst volume reduced to 30% of the initial volume with
stabilization of the lesion. Follow-up period varied from 1
to 14 years, with a mean follow-up of 6 years and 8 months.

After treatment, we focused on the amelioration of vi-
sual troubles in three patients. Eleven patients presented
endocrine insufficiency: six presented growth hormone de-
ficiency, two had hypothyroidism and three had adrenal–
cortical deficiency.

Four patients presented with diabetes insipidus that ap-
peared in three cases after the treatment. Out of 18 patients,
16 were of school age, 14 of whom were following a nor-
mal program and two an assisted program. During this
period, one patient enrolled at a university and another
finished her studies to become a dressmaker. No mortality
was observed in this group.

At the beginning of our experience, six patients were
treated with bleomycine, followed by surgery, resulting in
total removal in five cases and partial removal in one case.
In all cases, bleomycine was used to reduce the rate of
recurrence.

One patient presented blindness following the injection
of a toxic dose of the drug and needed an emergency sur-
gical decompression. Recovery was not achieved. The pa-
tient who had a partial tumor removal was treated with
conformational radiotherapy.

In this group, all patients presented endocrine insuffi-
ciency as well as diabetes insipidus, while four presented
visual problems and one became blind.

Discussion

Surgical principles for the removal of craniopharyngiomas
are well codified in literature. Craniopharyngiomas repre-
sent 5–10% of paediatric cerebral tumors and generally 0.5
or 2 new cases are reported each year [10]. Results in the
treatment of craniopharyngiomas have been likewise ex-
tensively reported: excellent and good results accounted
for 55% of cases reported in the series of the Internation-

al Series of Pediatric Craniopharyngiomas (ISPC), with a
22% rate of mortality [6, 10, 12, 22, 37, 45].

Generally, in paediatric series, about 66% of patients are
autonomous, 17% have moderate handicaps, 8% have
severe handicaps, and 4% manifest total dependence [10].

An important point of the surgical program is related
to the decision of realizing a complete or a partial remov-
al. In our opinion, if craniopharyngiomas have to be treat-
ed with a direct approach, the surgical goal has to be a
complete removal because in children it is better to cure
patients during the first surgical procedure. Also, calcifica-
tions have to be removed to reduce the rate of recurrences.
In the literature, narrowed relationships of calcifications
with basal vessel are reported. This condition was rarely
encountered in our experience.

Many neurosurgeons support the idea that partial re-
moval leads to better clinical results with a decreased
rate of recurrences, but it always seems difficult to decide
when to stop the surgical procedure to prevent surgical
complications.

Surgical risks seem more important with huge lesions
extending into the basal cisterns or inside the third ven-
tricle, but they are also present in cases of small cranio-
pharyngiomas having narrow relationships with the floor of
the third ventricle.

During dissection, it is important to avoid tractions on
the tumor capsule and to avoid the frequent use of bipolar
coagulation to prevent vascular lesions related with the
closure of pial or perforating vessels.

Partial removal has to be followed by radiotherapy. It
must be kept in mind that, despite the new methods of ir-
radiation, complications are not rare. Moreover, they are
generally more severe and disabling in children. This point
seems to strongly support the realization of a complete re-
moval of tumor to cure children, thus avoiding the risks of
irradiation [3, 21, 30].

As reported by Hoffman, radiotherapy increases the
delay of recurrences but does not avert the progression of
lesions, thereby favoring the development of sarcomas of
the cranial base, meningioma, deficits of the visual path-
ways, ischemic lesions of the brain and calcifications of the
basal ganglia with behavioral troubles [3, 21, 30, 31].

An alternative to the direct surgical approach can be
represented by radiosurgery with the limitation that only a
lesion of less than 3 cm and with a distance from the chiasm
of at least 5 mm can be treated.

The risk of irradiation when the lesions are located near
the chiasm and the floor of the third ventricle is blindness.

MRI shows with precision the limits of the lesions and
the anatomical relationship between the nervous and vas-
cular structures and the axis of the growth.

A posterior extension and the growth inside the third
ventricle increase the possibility of damaging the floor of
the third ventricle and the limbic system [36].
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The suprachiasmatic nuclei and the column of the fornix
that lie in the anterior wall of the hypothalamus (just dorsal
to the optic chiasm and lateral to the lamina terminalis)
represent a major surgical problem because it is difficult
to individualize these structures during removal of the
tumor. In such cases, total removal is related with the open-
ing of a large space at the level of the floor of the third
ventricle, sometimes with severe hypothalamic sequels.

In our opinion, the main surgical problem in the treat-
ment of craniopharyngiomas is related to the occlusion of
perforating vessels originating from the posterior commu-
nicating artery. Occlusion of these vessels (they can be con-
fused with tumor vessels) can induce extended basal ganglia
vascular lesions which lead to adverse results, as stressed
by Samii and many other neurosurgeons [33, 44].

Dissection of the tumor from the main vessels of the
basal space (like the carotid artery, the basilar tip or pos-
terior cerebral artery) does not represent a problem for ex-
perienced neurosurgeons.

Generally speaking, perforating vessels of the basilar tip
and of the basilar bifurcation present little surgical prob-
lems because they are directed posteriorly and not forward
through the tumor with little risk of coagulation.

Neuropsychological evaluation reveals intellectual se-
quels in 30–60% of the cases, as stressed by Cavazzuti et al.
[7], Carpentieri et al. [9] and Clopper et al. [11]. Basso and
Villani reported a rate of neuropsychological sequels in
77% and 70% of treated patients in their respective series.

If endocrine troubles are observed in 40% of patients
before surgery, their incidence is approximately 74% after
surgical treatment, and 50% of patients present visual path-
way deficits after the surgical procedure. These troubles are
related to the dissection of the lesion in narrowed contact
with the optic nerves and the chiasm [10, 15].

Craniopharyngioma recurrence rates are slightly lower
after total removal as reported in literature: 11% for Matson
and Crigler [27], 25% for Sweet [38], 16% for Hoffman
et al. [21] and 4% for Symon and Sprich [39].

Our own rate of recurrence after total removal is 16%, as
reported previously.

Surgical approach

Many approaches have been proposed for the removal of
craniopharyngiomas: subfrontal, temporal, pterional, inter-
hemispheric, transventricular, transcortical, transcallosal,
transphenoidal, and combined methods. Each approach
presents advantages and problems in relation with the
tumor’s extension, its relationship with the vascular and
nervous structures and the surgeon’s experience.

We prefer the enlarged subfrontal–pterional approach
that exposes the tumor through the four triangles of the

basal space permitting the approach with different angles:
the interoptic, the optico-carotid, the latero-carotid and the
carotid bifurcation triangle [24, 28, 34].

All patients in our series have been operated on via
this approach, except for four who were operated on
via a transventricular route, four patients through a com-
bined subfrontal transventricular approach, and two by a
temporal approach. In children, we have not used the
transphenoidal approach, and in the previous year we
addressed an intra- and suprasellar cystic craniopharyngi-
oma with a transnasal approach assisted by endoscopy.

The subfrontal–pterional approach with the opening of
the sylvian fissure favors a large vision of the anterior,
lateral, postero-lateral extension of the tumor.

The opening of the lamina terminalis is important in
order to remove the tumors extending into the anterior part
of the third ventricle. This is most useful when the basal
triangles are closed by the short length of the optic nerves
and when the optic pathways cover the tumor while the
carotid artery closes the access to the lateral portion of the
craniopharyngiomas because the optico-carotid triangle is
narrowed.

Stuffing with a cottonoid the third ventricle through the
lamina terminalis pushes down the floor and favors the fall
of the tumor, thus revealing the superior pole and enabling
the total removal of the tumor with fewer injuries to the
nervous structures.

As also reported by Von Effenterre and Boch [45], the
opening of the lamina terminalis provides a large view on
the anterior part of third ventricle, allowing the removal of
remnants of tumor or residual nodules.

Localization of the lamina terminalis is generally always
possible because it is close to the plane of the anterior ce-
rebral, anterior communicating arteries and the plane of
the optic chiasm [25, 26].

For lesions presenting a posterior and lateral extension,
Symon and Sprich [39] proposed an approach through the
anterior temporal lobe that mobilizes the temporal pole and
provides access to the tumor from the side below the optic
chiasm.

The large temporal lobe of children’s brain could lead
surgeons to perform an anterior temporal lobectomy in
order to have enough space to remove the lesion.

We used this avenue only in one case, where a tumor
developed laterally and posteriorly, to control the basilar
trunk and the posterior cerebral artery; with its risky po-
tential, however, the price that this approach carries is un-
acceptable these days.

The transcallosal approach can expose a tumor devel-
oping inside the third ventricle. This approach, as proposed
by Konovalov, is used when the lesion develops in the third
intraventricular space or partially out of the third ventricle
with an extension posterior to the chiasm and to the dorsum
sella [23].
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The pure intraventricular form of craniopharyngiomas
is, in our experience, very rare. Therefore our experience
with the transcallosal approach for the treatment of intra-
ventricular craniopharyngiomas concerns a few cases (eight
patients) in which this avenue was used alone or combined
with another approach.

The need for a combined approach is, in our opinion,
very rare and necessary only for giant tumors developing
behind and above the plane of the chiasm and of the an-
terior communicant artery and developing inside the third
ventricle and extending up to the Monro hole responsible
for hydrocephalus and without a cystic component.

Generally speaking, when they develop inside the third
ventricular cavity, craniopharyngiomas do not show an in-
timate relationship with the ventricular walls and remnants
of the tumor are rarely found at this level [23, 25, 44].

In the posterior part of the third ventricle, at the entrance
of the aqueduct, and in the supero-posterior region, there
are no adhesions. In the anterior region, specifically in the
infundibular area, special attention has to be paid during
the surgical procedure.

For this particular extension, Yasargyl recommends the
transcallosal–pterional approach realizing two small skin
flaps, simultaneously, in the frontal and in the pterional
region.

The transphenoidal transellar approach is very useful for
handling lesions growing in the sella turcica. In children,
however, the pneumatization and the extension of the le-
sion inside the sella represents a problem [44]. This ap-
proach is used more often in adult patients.

Today, the use of endoscopy favors a less aggressive
approach and allows better vision inside the sella. The use
of differently angled lens scopes offers better control dur-
ing removal of the tumor but does not avert problems re-
lating to haemorrhages from perforating vessels nourishing
the lateral part of the tumor capsule [8].

We recently encountered this problem in a patient who,
at the end of a total removal of a cystic craniopharyngio-
ma, presented haemorrhage that was apparently controlled
with Surgicel and haemostatic foam. In the recovery room
30 min after the extubation, she presented a somnolence
followed by a generalized seizure. A CT scan showed a
basal haemorrhage. She underwent operation via the trans-
cranial approach and haemostasis was obtained with the
coagulation of the posterior communicating artery. The pa-
tient went into a deep coma and died due to pulmonary
infection followed by a septicemia 1 month later.

For this reason, we think that the transphenoidal ap-
proach for the removal of craniopharyngiomas should be
indicated only for craniopharyngiomas developing inside
the sella and without an extension into the suprasellar
space, for cystic tumors developing in the suprasellar re-
gion, or for cystic recurrences that can be treated with
drainage or a simple aspiration of the cyst.

In contrast, endoscopy can also be useful during a mi-
crosurgical procedure to visualize the dark angle behind the
structure that the tumor is close to, and “sometimes” to
visualize the nervous and vascular structures that have to be
treated carefully.

Keyhole surgery assisted by endoscopy has been re-
ported by some authors for the treatment of craniopha-
ryngiomas but it requires great deal of experience.

Pituitary stalk

Preservation of the pituitary stalk represents another point
of controversy among neurosurgeons. From a theoretical
point of view, it is better to preserve the stalk, yet in many
cases this structure is also difficult to visualize even after
the complete removal of the tumor. This fact is further
delineated in cases of giant craniopharyngiomas, because
displacement of the stalk is related to the volume of the
tumor.

Many authors have stressed that, for a total removal, it is
necessary to sacrifice the stalk; however, Konovalov rec-
ommends its preservation even if a portion of the capsule
has to remain in place [23].

Hoffman supports the sacrifice of the stalk to achieve
total removal and Choux is of the same opinion, affirm-
ing that a radical removal is now more important than the
stalk’s preservation. Preservation of the stalk can be asso-
ciated with a decreased incidence of diabetes insipidus and
with a better functioning of the pituitary gland [10, 21].

In our group of 64 children treated with a direct ap-
proach, the stalk was preserved only in 11 patients, sac-
rificed in 28 cases, and was not seen in 25 cases. In this
group, two patients became pregnant. The other patients
presented endocrine sequels, thus showing that preserva-
tion of the stalk does not necessarily prevent endocrine
insufficiency.

Based on our experience, preservation of the stalk does
not constitute an argument to prevent a total removal [1, 2,
10, 14, 17, 24, 35, 39, 42, 44, 45].

Surgical decision

Treatment of craniopharyngiomas in children is through
surgical removal. Clinical results are influenced by many
factors that have been described and stressed in literature.
Experience of surgeons is an important factor to improve
the rate of success, as well as to reduce the rate of com-
plications, mortality, and recurrences following total tumor
removal [41, 43].

The results reported in literature show that after the
surgical removal, the quality of life in children is affected
by severe sequels. An alternative to direct surgical removal

794



should thus be found, whenever possible, to ameliorate the
clinical results.

Age represents an important risk factor for the treatment
of craniopharyngiomas because surgical difficulties are, in
our experience, more significant in patients who are 5 years
old and above. These difficulties are related to the fact that,
in very young people, there is a low probability of invasion
of the glial tissue around the lesion, as described by Sweet,
which represents a more important factor in total removal
[38]. Our experience is in contrast with that of the ISPC,
which reported a higher rate of sequels in patients younger
than 5 years old, with a high rate of recurrence [10].

Solid craniopharyngiomas represent, in our opinion, an
indication for surgical removal. For this particular form, we
do not think that valuable alternatives in paediatric age
patients are currently available.

Treatment of cystic craniopharyngiomas, on the con-
trary, provides other alternatives to the direct surgical
approach with an intracystic treatment like interstitial ra-
diotherapy or chemotherapy. We have obtained satisfying

results with the combined use of intracystic chemotherapy
with bleomycin and surgery. Treatment of craniopharyn-
giomas should not only be a gratifying exercise for sur-
geons; it must also be kept in mind that children should be
able to lead a normal life afterwards.

Surgery, in our opinion, has to be reserved for the solid
form of craniopharyngiomas with the goal of achieving
total removal while avoiding severe complications and
sequels of optic function, endocrine and neuropsychologi-
cal structures, or should be used for the cystic form that is
not sensitive to an alternative treatment.

For cystic lesions, we actually prefer the use intracys-
tic chemotherapy with bleomycine; however, good results
have been reported with intracavitary irradiation recently
[4, 13, 19].

Craniopharyngiomas and bleomycine

Craniopharyngiomas present large cystic components in
many cases. Pure cystic craniopharyngiomas represent
20% of cases, but if we consider the mixed form a cystic
component can be found in 80% of cases.

Cystic craniopharyngiomas can be the object of an
alternative treatment using intracystic chemotherapy or
intracystic irradiation with beta or gamma emitters. Treat-
ment with local intracystic irradiation has the advantage in
that the injection of radioactive products, using beta or
gamma particles, needs to be administered only once. In
contrast, bleomycine requires injections 1 day after in
relation to the effectiveness of the dose employed—which
means a higher risk of infection. Interstitial irradiation is
not without complications. Ischemic lesions can occur in
the hypothalamic region and could induce severe clinical
manifestations.

Bleomycine is an antineoplastic drug that is toxic for
nervous tissues and needs an Ommaya reservoir and should
be waterproofed to avoid toxic effects on the brain (Fig. 1).

Fig. 1 Tightness test with radiographic control after injection of
diluted contrast substance in the Ommaya capsule

Fig. 2 Cystic craniopharyngio-
ma, candidate for intracystic
chemotherapy, before treatment.
Coronal (a) and sagittal
(b) views
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Umezawa described the use of bleomycine in cerebral
cystic lesions in 1966. The first report on the treatment of
craniopharyngiomas with bleomycine was published in
1985 by Takahashi et al. [40], who treated a series of seven
patients with good results.

Broggi, Lapras and Mottolese and other groups reported
good preliminary results in the treatment of cystic lesions
and cystic recurrences [5, 18, 29, 46].

Bleomycine is an antimitotic drug used to treat renal and
epithelial cancer. The mechanism of action is at the level of
the duplication of the chains of DNA favoring cellular
death. At the beginning, we used bleomycine mainly for
treatment of cystic recurrences with the aim of reducing the
risk of such recurrences after surgery.

The direct surgical approach showed us that after in-
tracystic chemotherapy the removal of lesion was easier
because the lesion became hard with clearer limits and a
well-limited cleavage plane. We decided to use this method
for primary cystic lesions to reduce the rate of surgical
sequels related with the direct approach used in our series.

Initial results convinced us that bleomycine could rep-
resent the strategy of choice for treating cystic cranio-
pharyngiomas. In our experience, patients treated with
bleomycine presented fewer visual, endocrinal and be-
havioral problems, with better school results in compari-
son with our results using the direct surgical approach
(Figs. 2, 3).

The results obtained seem definitive because, so far, we
have not recorded recurrences or evolution in the growth of
craniopharyngiomas in patients treated only with intracys-
tic chemotherapy. In our opinion, bleomycine represents
an effort to find new strategies to improve results in the
treatment of craniopharyngiomas, thus reducing surgical
mortality and morbidity and improving the quality of life
of patients, especially children.

Conclusion

In conclusion, our treatment strategy is programmed to
consider the following particular decisional tree:

– for solid craniopharyngiomas, a direct surgical ap-
proach with the goal of obtaining a total removal and
definitive cure of the patients;

– for a cystic or mixed form of tumor, we first propose,
when possible, the alternative strategy with intracystic
bleomycine.

We rarely propose a simple control. The possibility of a
partial removal is submitted to the realization of a com-
plementary radiotherapy that should be proposed only
when the patient is at least 7 years old to reduce the oc-
currence of sequels in the young brain.

In cystic recurrences, for patients who previously un-
derwent operations, we propose intracystic chemotherapy
with bleomycine, whereas for nodular solid recurrences,
the direct approach should be considered.

In our experience, bleomycine was effective. We do not
understand the disparity of the different experiences re-
ported in literature with this drug.

The search for new strategies to improve the quality of
life of patients is an important cornerstone of our phi-
losophy but, until now, a definitive solution is still to be
found.

We are conscious that in the future (particularly for
young neurosurgeons) the increased number of neurosur-
gical centers and the subsequent dilution of this pathology
can lead to a decline in the quality surgical skills, thereby
making it even more important to formulate alternative
strategies that would ensure a better quality of life for
patients.

Fig. 3 Cystic craniopharyngio-
ma 6 months after intracystic
treatment. Coronal (a) and
sagital (b) views with no evi-
dence of tumor remnants
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