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Commentary

Matsunaga et al. reported a case series of seven
patients with eight central neurocytomas managed
with adjuvant gamma knife radiosurgery (GKS).
Tumor control was achieved in seven of eight tumors
without radiation-related complications. Interesting-
ly, authors showed a unique experience that the
response to GKS was different with malignant trans-
formation in a patient. The total resection of tumor is
curative, but is not always feasible because of hyper-
vascularity, deep location and surrounding critical
structures. The radiosurgery is an attractive adjuvant
treatment modality for central neurocytoma. Firstly,
the results of conventional radiotherapy revealed
radiosensitive characteristics and long-term tumor
control. Secondly, there were several structural ad-
vantages for radiosurgery. The tumor is located in the
ventricle and only a small portion of tumor is attached
to the normal parenchyma. The cerebrospinal fluid
(CSF) between tumor and surrounding structures
makes it possible to reduce radiation to normal paren-
chyma. In addition, the tumor is round in shape and
the margin is easily demarcated from the surrounding
tissue on imaging studies. Based on these features,
GKS for central neurocytoma showed satisfactory
results in local tumor control, survival, and treatment-
associated complications. Typical radiological find-
ings such as intraventricular location, multiple in-
tratumoral cysts and calcification allow the presump-
tive diagnosis and the trial of GKS as a primary treat-
ment without histopathologic evidence. The planning
of radiosurgery is the most important factor for suc-
cessful results. In some cases, it is not easy to deline-
ate the whole tumor margin because the signal inten-
sity of tumor on magnetic resonance (MR) imaging is
similar to that of CSF or normal white matter. There-
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fore, regular long-term follow-up MR imaging should
be mandatory to validate the procedure. This
manuscript pointed out the role of GKS as an im-
portant adjuvant treatment and is a valuable contri-
bution to the management of central neurocytoma.

Dong Gyu KIM, M.D.
Department of Neurosurgery

Seoul National University College of Medicine
Seoul, R.O.K.

Matsunaga and colleagues report a series of seven
cases of intracranial central neurocytomas treated by
multimodality management which included one or
more surgical procedures and one or more gamma
knife radiosurgical procedures in follow up. All
patients had histological confirmation of the diagno-
sis prior to radiosurgery. One patient died of tumor
progression and delayed intracranial bleeding. Most
patients with central neurocytomas require mul-
timodality management, and early radiosurgery is im-
portant. Because of their histological properties and
anatomic location arising from the septum pelluci-
dum or in the region of the fornix and lateral ventri-
cle, histological diagnosis is critical to separate this
tumor out from those tumors that can mimic their ini-
tial imaging presentation. Such tumors include
subependymoma, ependymoma, and oligodendroglial
tumors.

This paper also reports the potential of neurocyto-
mas to undergo malignant progression after both sur-
gery and radiosurgery. Such anaplastic tumors
behave aggressively and have high recurrence rates,
either locally or in distant regions within the brain or
in the cerebrospinal fluid pathways. The radiosurgical
dose that is necessary to control such tumors is not
currently well defined. Doses of 12 Gy at the edge of
the imaging-defined tumor volume correspond to a
minimal tumor dose of fractionated radiation therapy
of approximately 48 Gy, although during radiosur-
gery most of the tumor gets a much higher radiobio-
logical dose. This is most likely one tumor where dose
reduction may increase the chance of delayed tumor
progression and ultimate failure. We have found that
dose reduction in hemangiopericytoma is also associ-
ated with higher recurrence rates. The critical struc-
ture is often the fornix in the midline, and the overall
radiation tolerance of this structure is not clear. It is

certainly a white matter pathway, tended by oligoden-
droglia which represent the most radiation-sensitive
cells. It is likely that the overall dose and volume of
radiation to the fornix may be the most important
dose-limiting factor. Forniceal injury could be associ-
ated with a significant amnestic syndrome. In our ex-
perience, central neurocytomas often ``melt away'' af-
ter radiosurgery. They are, in fact, the most likely
tumor to have significant regression of all the
glial/neuronal tumors. Long-term follow up is critical
for such patients, and the need for re-operation may
present itself over time. The goal of multimodality
treatment (initial aggressive resection followed by
radiosurgery) is to provide the longest opportunity for
symptom-free recurrence while at the same time
minimizing the risk of early deficits associated with
aggressive resection, especially if the tumor is inva-
sive in the fornix. We have found that stereotactic en-
doscopic resection using an Endoport system is a
valuable way to initially resect the tumor in one or
more operations.1) Early radiosurgery is important, as
delayed regrowth is expected in subtotally resected
tumors, and the risks of treatment are much less when
the tumor volume is smaller.

The authors' case of malignant progression after
radiosurgery (or was it the surgery itself that led to
this malignant degeneration?) is of concern. We be-
lieve that such rare tumors can be best evaluated us-
ing multicenter consortia. It is for this reason that, 2
years ago, we formed the North American Gamma
Knife Consortium to evaluate outcomes of radiosur-
gery in rare tumors as well as to develop prospective
clinical trials using common technology. Hopefully,
the outcomes after central neurocytoma radiosurgery
may be a topic in the future.
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