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ABSTRACT

Cranial and intracranial involvement by myelomatous disease is relatively uncommon. Furthermore, systemic manifestations of multiple
myeloma are present in the majority of these cases at the time of symptom onset. The authors report the case of a patient with serial
appearance of multiple intracranial plasma cell tumor localizations as the first manifestations of a multiple myeloma. The patient was treated
with CyberKnife radiosurgery for a lesion localized at the clivus and sella turcica with complete local control. With such a technique, based
on high-dose conformality, the tumor was centered with an ablative dose of radiation and, at the same time, with a low dose spreading to
the surrounding critical structures. The radiosensitivity of plasma cell tumors renders this treatment modality particularly advantageous for
their localized manifestation. A technical description of this case is provided. To our knowledge, this is the first case of successful Cyberknife
radiosurgery of multifocal intracranial plasmacytoma.
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Myelomat6z hastalik nedenli kraniyal ve intrakraniyal tutuluma nispeten sik rastlanir. Ayrica multipl myelomun sistemik bulgular belirtilerin
baslangicinda bu olgularin gogunlugunda mevcuttur. Yazarlar multipl myelomun ilk bulgulari olarak ¢ok sayida intrakraniyal plazma hiicresi
timor lokalizasyonlarinin arka arkaya ortaya ciktigi bir hastayr belirtmektedir. Hasta klivus ve selladaki lezyonlar icin tam lokal kontrol
saglanacak sekilde Cyberknife radyocerrahisiyle tedavi edilmistir. Yiksek doz konformalite temelinde kullanilan boyle bir teknikle timor ablatif
bir doz radyasyonuyla ortalandi ve ayni zamanda cevre kritik yapilara sadece diistk bir doz yayildi. Plazma hiicreli timérlerin radyosensitivitesi
bu tedavi modalitesini lokalize manifestasyonlar icin 6zellikle avantajli hale getirmektedir. Bu olgunun teknik bir tanimi verilmistir. Bildigimiz
kadariyla bu multifokal intrakraniyal plazmasitomun ilk basarili Cyberknife radyocerrahisidir.

ANAHTAR SOZCUKLER: Radyocerrahi, Cyberknife, Plazma hiicreli timor

INTRODUCTION case of a patient with multifocal cranial localizations as the first
manifestation of multiple myeloma. The patient was treated
with CyberKnife radiosurgery with successful local control
and complete disappearance of the treated tumors. To our

knowledge this is the second published case of intracranial

Plasma cell tumors include a variety of clinico-pathologic
entities that are categorized as localized or diffuse.

Solitary plasmacytoma of the bone and its extramedullary

localization are known to be solitary lesions with an histo-
pathological appearance of plasma cell tumor in absence
of clinical and systemic disease (10). Multiple myeloma is a
monoclonal neoplastic proliferation of plasma cells of bone
marrow derivation that involves extraosseus tissues in a mul-
tifocal fashion.

Multiple myeloma is a disseminated malignancy of plasma
cells and is thought to represent the endpoint in disease
progression for patients with the localized disease. Cranial
or intracranial involvement by myelomatous disease is not
frequent and the majority of these cases have typical systemic
manifestations of multiple myeloma (12). Here, we report a
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plasma cell tumor treated with cyberknife radiosurgery.
CASE REPORT

A 65-year-old man was referred to our neurosurgical depart-
ment with a diagnosis of a non-functional pituitary macro-
adenoma. He reported a 2-month history of headaches and
progressive diplopia. On physical examination, right proptosis
and a mild hypoesthesia on the right side of the face were de-
tected. The patient did not present with systemic symptoms
and all hematological parameters were normal except for a
slightincrease in prolactin which was 36.7 ng/ml. The patient
underwent brain magnetic resonance imaging (MRI) scan
which showed a homogenously enhancing mass into the cli-

Turkish Neurosurgery 2014, Vol: 24, No: 2, 272-275



Alafaci C. et al: Cyberknife for Plasma Cell Tumor

vus with intrasellar extension (Figure 1). A biopsy of the lesion
was performed by the transphenoidal approach. Specimens
were analyzed and revealed an highly cellular neoplasm with
mature plasma cells including binucleate forms. Immuno-
cytochemistry showed that all the tumor cells were positive
for CD-138 and the kappa light chains suggested a diagnosis
of a plasmacytoma. Further investigations were carried out.
13q14 deletion was detected in more than 15% of the nuclei
by interphase fluorescence in situ hybridization combined
with cytoplasmic light chain fluorescence (probe LSIRB1-
Vysis). p53 deletion (LSIp53 probe Vysis + 17- CEP alpha DNA
centromeric probe), and a monoclonal cytoplasmic expres-
sion of kappa light chains were found in malignant plasma
cells.

The features of the biopsy prompted further investigations
such as serum and urine protein electrophoresis and bone
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Figure 1: Pre-operative MRI in axial view (up) and sagittal view
(lower) showing a lesion causing the enlargement of the clivus
and extending into the sellar area.
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marrow biopsy without revealing any evidence of an occult
myelomatous disease.

Serum beta-2 microglobulin was normal.

The patient received 1.3 mg of bortezomib per square meter
of body-surface area twice weekly for 2 weeks, followed
by 1 week without treatment, for up to four cycles. After
treatment, the patient showed very good partial remission
so he underwent radiotherapy (RT). The patient was referred
to the radiation oncology department for treatment.
External beam radiation was taken into consideration but a
radiosurgical strategy was chosen because of the vicinity of
critical structures including the brainstem, cavernous sinuses,
eyes and the optic pathway, together with the absence of
evidence of a diffuse disease.
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Figure 2: Post-treatment MRI in axial view (up) and sagittal view
(lower) showing the disappearance of the tumor.
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CyberKnife Treatment: The clival lesion (volume: 3353 mm3)
was treated with 2100 cGy in three fractions at the isodose
line of 80%, with 208 beams and a target coverage of 97%.The
conformality index was 1.40 and the homogeneity index 1.25.
The maximal dose to the chiasm was 1009 cGy, the maximal
dose to the brainstem was 1263 cGy in three fractions (Figure
2). The patient tolerated the treatment well with no adverse
side effects. The follow-up MRI obtained 6 months after
radiosurgery demonstrated complete tumor disappearance
(Figure 3). The patient underwent new investigations for a
myelomatous disease including serum and urine protein
electrophoresis, a bone survey and a bone marrow biopsy
showing evolution to a diffuse disease. Chemotherapy was
undertaken with 1.3 mg of bortezomib per square meter
of body surface area twice for 2 weeks, followed by 1 week
without treatment for up to four cycles. After treatment the
patient had very good partial remission so he underwent
radiotherapy.

DISCUSSION

The treatment of isolated lesions differs from the treatment of
multiple myeloma. Solitary plasmacytomas of bone and ex-
tramedullary plasmacytomas are well treated with complete
surgical resection followed by external radiation therapy (7). A
dose of 5000 cGy is recommended and is given as 200 cGy in
25 fractions. Nevertheless, it has been reported that complete
treatment can be achieved with biopsy and radiation therapy,
while others suggest the possibility of complete surgical re-
section without radiation therapy (7, 9). Radical surgery is less
of an option for patients with multiple myeloma. Symptom-
atic patients affected by multiple myeloma can be managed
with chemotherapy or bone marrow transplantation. Pal-
liation can be accomplished by radiation therapy with a total
dose of 3000 cGy, given in 10 fractions (300 cGy per fraction),
for pain relief and to prevent pathological fractures. Chemo-
therapy includes C-VAD chemotherapy (cyclophosphamide,
vincris-tine, adriamycin, and dexamethasone) (8) combined
with autologous peripheral blood stem cell transplant and
interferons. Melphalan and prednisolone can be given orally

Figure 3: Treatment planning showing isodoses distribution around the clivus, 3D rendering of bony anatomy and distribution of
beams delivered by the robotic device during treatment, and dose- volume histograms of tumor site, brainstem and optic chiasm
showing reduced dose delivery to the critical areas.
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(4). Thalidomide and dexamethasone (5) or high-dose dexa-
methasone (1) are used in refractory cases or in cases with re-
lapse while undergoing the above regimens. Autologous and
allogeneic stem cell transplantation is a new treatment mo-
dality in the treatment for multiple myeloma (2). In our case,
there was no evidence of systemic disease at the diagnosis. A
transphenoidal biopsy allowed a diagnosis of plasmacytoma.
Radical surgery was prevented by the diffusion to the entire
clivus and sella lesions. External beam radiation was consid-
ered, but the vicinity of critical structures including the brain-
stem, eyes and the optic pathway, together with the absence
of a systemic illness favored a radiosurgical approach with the
Cyberknife technique. The Cyberknife (Accuray, Sunnyvale,
CA) is a frameless LINAC-based system constructed on a non-
isocentric single-beam radiation delivery and a high number
of penetration trajectories (up to1600) allowed by a robotic
delivery system (13). Real-time image guidance, based on
digitally reconstructed skull radiographs, provide an accurate
tool to localize and treat the target without need for a rigid
frame. thus offering the unique opportunity for hypofraction-
ated radiosurgical treatment.

The system also possesses submillimeter accuracy and
highly conformal dosimetry, and was therefore reasonable
option to control our patient’s tumors without causing
undue radiation-induced toxicity (6). According to previous
experiences with the GammaKnife, we choose 1400 cGy to
treat the lesions (3). A biologically equivalent dose was used
for hypofractionation. Concerning the lesion of the clivus, the
direct contact with the brainstem and optic chiasm favored
a hypofractionated approach. Three fractions for a total of
2100 cGy were delivered to this target. The maximal dose to
the chiasm was therefore maintained at about 300 cGy per
fraction, whereas the maximal dose to the brainstem was
about 400 cGy per fraction, well within the tolerance margins.
Despite the clear advantages with a similar approach, the
rationale for this choice should be discussed. Plasmacytoma
involving the skull base is rare (7, 12). When such a pathology is
found, histological grade should be established and extensive
evaluation for multiple myeloma should be performed. This
approach can provide important prognostic information
and can lead to optimal treatment. Surgical resection should
be reserved for selected lesions and should be followed by
radiation.

The Cyberknife system should be considered for its ability to
tightly target the tumor with an ablative dose of radiation
and a corresponding minimal dose to the surrounding critical
structures. This approach, together with the radiosensitivity
of plasma cell tumors, makes this treatment modality
particularly advantageous. There is also evidence that high
conformal radiosurgery offers advantages over surgery and
conventional external beam radiation for all lesions widely
involving the clivus and the sella (11). Those lesions have a
high probability of being metastases or tumors amenable to
radiosurgical treatment. This area needs further exploration,
as it may prove better for the patient to undergo a biopsy to
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confirm tumor diagnosis before proceeding with a surgical
resection.
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