Aggressive surgical management of craniopharyngiomas
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ABSTRACT

Surgical treatment of craniopharyngiomas is challenging and despite advancements it continues to pose a challenge. Proponents
of subtotal resection in conjunction with radiotherapy argue that this less aggressive approach can yield appropriate results
with the lower morbidity. On the contrary, other argument is that gross total resection is superior. Though surgical management
of craniopharyngioma is challenging due to its location and important surrounding neurovascular structures, optimal surgical
results can be expected following radical surgical excision. Radical excision of craniopharyngiomas is associated with excellent
long-term recurrence free survival. Radiation induced long-term complications can be altogether avoided by excising these
tumors completely.
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INTRODUCTION

Craniopharyngiomas are histologically uncommon benign
tumors, which constitute 1.2-4% of all intracranial
tumors.!" In the pediatric age group, craniopharyngiomas
are the third most common tumors after gliomas and
medulloblastomas and constitute 3-9% of all brain
tumors.P! In adults, these are fifth most common
suprasellar lesions. Craniopharyngiomas arise from the
remnants of Rathke’s pouch and occur around the
infundibulum. These tumors can also arise in sella or
suprasellar region and compress visual pathways. These
can grow up further to compress hypothalamus and third
ventricle, thereby producing hydrocephalus. Though
these are histologically benign tumors, but the outcome
is unpredictable due to their location and attachment
to surrounding neurovascular structures. These tumors
have variable consistency, which can be solid, cystic
and can have dense calcification. As the tumor grows,
small tumor papillary projections into the brain surface
may falsely give the impression of tumor invasion.!*!
Though, histologically benign, many patients deteriorates
progressively regardless of treatment modality. There is
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controversy regarding the ideal mode of treatment in
these patients. Total excision of the tumor is believed to
have promising results with low recurrence rate, but the
location of the tumor and its relation to surrounding vital
structures makes it difficult, resulting in subtotal excision
and high recurrence rate.

Craniopharyngiomas are unique in their clinical
presentations. These can present with growth retardation
in kids, hormonal disturbances, visual impairment and
raised intracranial pressure due to large tumor size or
associated hydrocephalus. Multimodal therapeutic options
are available, which include radical surgical excision,
conservative tumor decompression followed by radiation
therapy (RT), gamma knife radiosurgery (GKRS) and
stereotactic cyst puncture with intracavitary instillation
of chemotherapeutic agents or radioactive isotopes. If
we compare conservative surgery followed by RT that
improves the recurrence free survival, but this does not
match the results of gross total radical excision of the
tumor, where tumor free survival of 92.5-100% has been
reported in the literature.®>® However, due to intimate
relation to important neurovascular structures predisposes
these patients to serious endocrine dysfunctions and
visual impairment in case total excision is attempted.

Tumor recurrence is the most common problem. This
can even happen after total excision and has a strong
effect on overall survival. Recurrence rates of 5-50%
have been reported in the literature.””! Critical time
of recurrence is 3-5 years after radical excision, ranging
from 1 to 27 years. Two different histological types of
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craniopharyngiomas, i.e., papillary and adamantinous
have a different outcome. In some studies, papillary
variety has been reported to have a better outcome.

CLINICAL PRESENTATION

In western literature, two peaks of age incidence for
craniopharyngiomas are described. First peak occurs
in the first and second decade of life and second peak
is seen in fifth and sixth decade."™'”! Almost equal sex
distribution has been described by Yasargil et al.!™ in
144 patients. Headache and visual impairment are the
two most common presentations. Headache may be due
to local dural stretching or raised intracranial pressure
due to large tumor size or hydrocephalus.

A substantial number of craniopharyngioma patients
present with hormonal deficits. Van Effenterre and
Boch!" reported pituitary hormone deficiency in 85%
of their patients. In most series, 60-70% of patients
are reported to have endocrine deficiencies.!>"17!
Craniopharyngiomas may be associated with moderate
hyper-prolactinemia. However, the prolactin levels
are usually less than 150 ng/ml. Reported incidence
of hyperprolactinemia is between 40% and 55%.!18!!
Incidence of post-operative diabetes inspidus ranges from

43% to 78%.182021

SURGICAL MANAGEMENT

Surgery for craniopharyngiomas has three goals. First, it
should confirm the diagnosis. Second it should decompress
the neural structures and third, it should prevent recurrence.

The extent of tumor resection depends upon the
following factors:

1. Brain invasion

2. Tumor location and its extensions

3. Size and consistency of the tumor.

Brain invasion is the limiting factor for complete excision
of the tumor as it will not allow dissection of the tumor
from the brain interface. The brain invasion cannot
be predicted preoperatively. Location of the tumor in
relation to the optic chiasm is another important factor
deciding complete tumor excision. When the tumor is
retro-chiasmatic, it is not visible through the inter-optic
space. The surgery of retro-chiasmatic craniopharyngioma
is difficult and these tumors cannot be easily excised. Van
Effenterre and Boch"* reported 31% total resection in
such locations. Fahlbusch et al.!?! reported 11.5% total
excision in these tumors in comparison with 45.7% at
other locations. In third ventricular tumors, Fahlbusch
et al.??! reported 20.8% total resection.
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Size of the tumor also determines the extent of resection.
Yasargil et al.'! reported 87.5% mortality in tumors
greater than 6 cm in size. Fahlbusch et al.??! also reported
that total excision couldn’t be performed in tumors
greater than 5 cm. In general, it is unlikely to witness any
improvement in endocrine status and those with partial
deficiency of hypothalamic pituitary axis frequently
worsen after surgery./?"!

Craniopharyngiomas may have intimate attachments to
critical structures such as the hypothalamus, optic nerves,
pituitary stalk and vessels. Tumor dissection may be
difficult due to dense arachnoid adhesions.?*! Complete
microsurgical resection of the craniopharyngiomas leads
to most favorable patient outcome.?¢%8! Operative
strategies depend largely on the size, location and extent
of the tumor and additional factors may be the cystic or
solid type and whether it is first or redo surgery.”””! Various
transcranial approaches allow visualization of the optic
nerves, the optic chiasm, the relationship of the tumor
to these structures and carotid arteries and III** cranial
nerve. For small tumors predominantly in the sella, the
transsphenoidal approach may be adequate.

DISCUSSION

Due to the critical location posing surgical challenge
and post-operative complications such as hypothalamic
dysfunction and endocrinal imbalance, total excision
of the craniopharyngioma remains a challenge. Due
to surgical challenges, many authors have opined
against total excision and favored conservative surgical
approach in conjunction with adjuvant RT for tumor
control.

Though RT lowered risk of recurrence, but it carries
significant adverse events.’%3% Chemotherapy along with
brachytherapy also had a high rate of complications.?”
Apart from this, in small children, RT following subtotal
excision of craniopharyngioma is not safe and has
long-term consequences. Keeping all this in view,
complete surgical excision should be attempted whenever
possible to avoid the complications of adjuvant therapy.
Subtotal excision should be planned only when the tumor
is involving hypothalamus and cannot be dissected free.

Di Rocco et al.® in a series of 54 children reported gross
total excision in 78% cases. Overall surgical mortality was
3.7%. Patients who underwent complete excision fared well.
Di Rocco opined that total excision of craniopharyngiomas
should be attempted to prevent recurrence.

Dhellemmes and Vinchon®* in their series of 37 patients
of craniopharyngiomas achieved total excision in 65%

Indian Journal of Neurosurgery

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Singh, et al.: Aggressive surgical management of craniopharyngioma

of cases. There was no surgical mortality. They noticed
tumor progression in 93% of cases after subtotal excision
versus 43% after total excision. Best oncological
results were obtained with gross total resection. They
reported visual deficits often improved or stabilized
following surgery. Hypothalamic damage was seen with
intraventricular extension of the tumor. Jo et al.B
concluded that surgery should be the treatment of choice
to prevent recurrence. If the tumor is located near critical
structures or n case of recurrence, subtotal resection may

be combined with RT or GKRS.

Surgery of recurrent craniopharyngiomas may be difficult.
Recurrent craniopharyngiomas should be operated at
first instance.?>?" Smaller tumors are easy to remove
and rarely cause new deficits. Stefio et al.B’® reported
no mortality in 16 patients. Only two patients had
visual decline. In the same series, Stetio et al.B¥ found
recurrence rate of 42.8% following incomplete excision
while it was 30% following complete excision. This
finding has been reported in the literature by many other
authors. Higher recurrence following subtotal removal
versus compete removal has been reported by Choux et al.
56.6% versus 19.1%,P”' Duff et al. 22% versus 6%,*! Lin
et al. 100% versus 43%. 4!

The location of the craniopharyngioma has bearing
on completeness of tumor excision. The tumors,
which are retro-chiasmatic and have an extension
into the 3™ ventricle, are difficult to remove and
post-operative complications are high.P! Stefio et al.®
have also reported in their series that intrasellar and
suprasellar craniopharyngiomas can be excised totally
without much perioperative complication. While the
craniopharyngiomas, which are in the suprasellar location
extending into the ventricles, are difficult to excise and
are associated with significant hypothalamic disturbances.

There is ample literature available to document that
recurrence decreases considerably when RT is combined
with incompletely excised craniopharyngiomas. On the
contrary, others have reported no association between
recurrence and RT.1*? In a series published by Zuccaro,*!
children who had undergone complete surgical excision
of craniopharyngiomas without undergoing radiotherapy
were performing excellently academically with a status
not more than 1 year behind their peers. While the
children who underwent subtotal tumor decompression
and received radiotherapy, only 62% were doing well in
their studies at school.

In the retrospective analysis of 268 patients, who were
operated in our department at All India Institute of
Medical Sciences in 8 years, 195 patients had follow-up
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of 1-5 years. Among these patients, recurrence was
seen in 40 patients. Out of these 40 patients, 6 (15%)
patients had undergone total excision while 34 (85%)
patients had undergone subtotal excision. Though
morbidity and mortality was higher in patients who
underwent total excision, but recurrence was low and
the quality-of-life was better. In our opinion, aggressive
surgical approach should be adopted for the treatment
of craniopharyngiomas. Multi corridor routes should be
explored in every case to achieve total excision. Gentle
tissue handling without much pulling of the tumor,
along with the minimal use of coagulation and sharp
tissue dissection can minimize complications and help
in maximal tumor excision.

RECURRENCE

Many investigators studying the microscopic features of
craniopharyngiomas have observed finger or islands of
tumor in brain parenchyma.*"!" It has been suggested
that recurrent tumors might arise from these isolated
foci. Tumor recurrence is the most common problem
of the craniopharyngioma surgery.!"” In spite of gross
total excision, recurrence rates of 5-57% have been
observed.["%! In contrast to other central nervous
system tumors, there is still controversy regarding the
importance of histopathological features (calcification,
tumor subtype) as a predictor of recurrence. At the same
time, recurrence is much lower in patients with complete
excision of tumors than in subtotal excision group.!*21:2%!
Papillary tumors rarely show recurrence. Weiner et al.*4
reported overall recurrence rate of 17% after gross total
excision and 63% recurrence after subtotal and RT. Maira
et al."®! reported 0% recurrence after total resection and
25% recurrence after partial resection. Keeping literature
in view, the aim of surgery should be total excision.

CONCLUSION

Craniopharyngiomas are enigmatic tumors of the
brain. The optimal treatment for craniopharyngiomas
is debatable. Long-term survival is better following
complete surgical excision than incomplete excision.
Incomplete surgical excision associated with radiotherapy
is also not free from complications, especially in children.
Visual prognosis is also better in patients who undergo
radical surgical excision. Tumors, which are extending
both in suprasellar and intraventricular locations
with hypothalamic involvement, should be dealt with
conservative surgical approach. At the same time,
intentional subtotal excision of craniopharyngiomas
should be avoided and sincere efforts should be taken
for radical surgical excision.
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