J Korean Neurosurg Soc 39:409-412, 2006

Novalis Radiosurgery of Primary Central Nervous System
Lymphoma in Elderly Patients : Preliminary Results

Seong Rok Han, M.D., Gi Taek Yee, M.D., Chan Young Choi, M.D., Ph.D,,
Moon Jun Sohn, M.D., Ph.D., Dong Joon Lee, M.D., Ph.D., Choong Jin Whang, M.D., Ph.D., FA.C.S.

Department of Neurosurgery, lisan Paik Hospital, College of Medicine, Inje University, Goyang, Korea

Objective : Primary central nervous system lymphomalPCNSL is a non-Hodgkin’s lymphoma arising in the central nervous
systern. Combined chemotherapy and radiation therapy is the standard treatment for PCNSL. However, treatment induced
neurotoxicity is a major problem especially in elderly patients.

Methods : From May 2001 to April 2004, elderly five patients with PCNSL confirmed via pathological examination were
underwent Novalis radiosurgery in authors’ institution, who were investigated retrospectively. Of these patients, 2 were male
and 3 were female, with a mean age 68 years old {range 65~73). The number of lesions was 1in 2 patients, 2in 2, and 3 in
1. The mean follow up period was 12.6 months [range 8~14).

Results : Clinical symptoms and signs in all patients markedly improved within 1 weeks after Novalis radiosurgery. The
Karnofsky performance status score was also improved from a pre-radiosurgery average of 68to a post-radiosurgery one
of 82. All of treated lesions showed a partial or complete regression of the original mass. There have been no complication
following Novalis radiosurgery.

Conclusion : The preliminary results of our experience indicate that radiosurgery with Novalis provides a safe and effective
therapeutic alternative treatment of PCNSL in elderly patients.
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Introduction

P rimary central nervous system lymphoma(PCNSL) is an
extranodal form of non-Hodgkin’s lymphoma arising in
the craniospinal axis. The majority of PCNSL are high grade
non-Hodgkin’s lymphomas of B-cell type. For many years,
PCNSL was reported to 1~3% of all primary central nervous
system(CNS) tumors™. Over the last decade, the incidence
of PCNSL reported in most studies has risen threefold”. This
rise can be partially attributed to the prolonged survival of
AIDS patients and the extensive use of immunosuppressive
therapy in organ transplantation and autoimmune disease”.

The optimal treatment for PCNSL has not been established
yet. Prognosis of PCNSL is poor and median survival is 3~5
months in untreated patients™'?.

Combined radiotherapy(RT) and chemotherapy is currently
the standard treatment used for PCNSL. However, the best
RT and chemotherapy regimens are still under discussion'”

Even without apparent leucoencephalopathy, the quality of life
in surviving PCNSL patients is not good, and a proportion of
patients suffer from mental deterioration after the treatment”.
The reason for this is not clear, but the incidence appears to
be higher in patients treated with RT than in those treated
without it?. Treatment induced general toxicity may represent
an important factor that deserves to be considered for thera-
peutic decision®.

We retrospectively reviewed elderly patients of PCNSL tr-
eated with Novalis (Brain LAB AG, Germany) radiosurgery.

Materials and Methods

rom May 2001 to April 2004, elderly five patients with
PCNSL confirmed via pathological examination were
underwent Novalis radiosurgery in authors’ institution. Of these
patients, two were male and three were female. The mean age
68 years old (range 65~73). The number of lesions was 1 in
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Table 1. Summary patients characteristics and results after Novalis radiosurgery

Time interval

Tumor Initial RS Number of A
Case Sex/ Signand Number um Radiation nifial - Pos Radiological  secondary Follow—up Survival
. voulme KPS KPS repeated
No Age Sympfom of lesion 3, dose (Gy) Response  repeated RS (months)  (months)
{mm®) score  score RS
{months)
1 F/69 hemiparesis 1 11140 18 60 80 CR 2 2 8 -
10360 15 CR
2 M/67 headache 3 150 10 80 90 CR 2 2 14 -
60 14 CR
3 H67 paraparess 2 6420 17 60 80 R 5 5 16 D19)
390 17 CR
4 memoy  , 9820 18 70 80 R 2 2 13 Dl8
disturbance 250 15 CR
X
5 memory 1 gss0 180 4 80 PR 4 4 12 D (12)
disturbance (3]

RS : radiosurgety, F : fractionation, CR : complete regression, PR : partial regression, D

2 patients, 2 in 2, and 3 in 1. No patients who had undergone
transplantations or who suffered from AIDS were included
in the series. Karnofsky performance status(KPS) score was
70 or more in 3 patients, and less than 70 in 2.

The main dlinical symptoms and signs of PCNSL included
the motor weakness (2 cases, 40%), memory disturbance (2,
40%), and headache (1, 20%). The most frequent tumor lo-
cation was periventricular white matter. 4 patients underwent
stereotactic biopsy and 1 underwent craniotomy, with all pa-
tients being pathologically confirmed high grade diffuse large
B-cell type lymphoma. Corticosteroids were administered to
all patients as part of the initial management strategy. Since
then, Novalis radiosurgery procedures were performed all
patients. The patients’ characteristics are described in Table 1.

Results

Outcomes of Novalis radiosurgery

Initially, a total of 9 lesions were treated. The mean total
tumor volume was 5182.2mm?’ (60~11140mm?). Mean 80%
of isodose is 17.4 Gy (10~36 Gy) was prescribed at the tumor
margin. 8 lesions were treated single radiosurgery, 1 lesion was
treated fractionated radiosurgery. Clinical symptoms and signs
in all patients markedly improved within 1 weeks after Novalis
radiosurgery. The KPS score was also improved from a pre-
radiosurgery average of 68 to a post-radiosurgery one of 82. All
of treated lesions showed that a partial or complete regression
of the original mass in the follow-up images (Fig. 1, 2).

Repeated Novalis radiosurgery

All patients were treated more than once by Novalis radio-
surgery for local or distant recurrent lesions. Mean time interval
that second Novalis radiosurgery performed was 4.2 months
(1~9 months). Among these patients, 1 patient underwent 4

4

death

times repeated Novalis radiosurgery, and 1 patient underwent
5 times Novalis radiosurgery. Ultimately, A total of 45 lesions
were treated and the mean number of lesions was 3 in each
procedure. The mean total tumor volume was 4707.3mm’

Fig. 1. Case No 3. Initial gadolinium(Gd} enhanced Tl weighted axial
magnetic resonance(MR) image (A) shows that well-enhanced two
mass located in right thalamus and left occipital gyrus. One month After
radiosurgety, T1 weighted Gd enhanced cxial MR image (B) revedls that
the mass size is significantly reduced.

Fig. 2. Case No 5. Inifial gadolinium(Gd) enhanced axial T1 weighted
magnetic resonance(MR) image (A} shows well—enhanced mass lo—
cated in right frontal lobe. One month later radiosurgery, T1 weighted
Gd enhanced oxial MR image (B) reveals that reduction of original mass.
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(30~99710mm’). Mean 80% of isodose is 18.6 Gy (7~51Gy)
was prescribed at the tumor margin. 42 lesions were treated
single radiosurgery, and 3 lesions were treated fractionated
radiosurgery. The mean follow up period was 12.6 months
(8~16 months). 3 patients died. Among them, 1 patient died
of respiratory failure due to lung metastasis. Mean survival of
3 patients was 15.7 months (12~19 months). Summary of
results after Novalis radiosurgery were described in Table 1.

Complication following Novalis radiosurgery

There had been no complication following Novalis radio-
surgery. There was no evidence of symptomatic brain edema.
Especially, no patient had shown cognitive impairment,

Discussion
PCN S has been described at all ages, but usually arise at
50~60 years of age, with a male to female ratio of
1:5", PCNSL usually presents either as a single or mult-centric
tumor, often located deeply in the cerebral hemispheres with
a predilection for periventricular brain tissue. The frontal lobe
is often affected'”. Clinical symptoms are focal neurological
deficits, altered mentation, seizures, fever and increased int-
racranial pressure, which are often presented in the early stages
of this disease™?. The characteristics of magnetic resonance
image findings of PCNSL are homeogenous contrast enha-
ncement with gadolinium'”.

PCNSL s sensitive to RT. Between 70% and 90% of the
patients treated with RT alone for PCNSL showed neurologic
or radiologic improvement®'”. But long-term survival or quality
of life after RT alone was not satisfactory. patients treated with
RT alone had 5-year overall survival of 3~4%, and >80%
relapsed within 10~14 months”.

As survival of patients with PCNSL increases, the quality
of life and mental function become very important. The ne-
urotoxicity related to the combination of methotrexate and
RT is common, especially among elderly people, in whom
rates reach up to 90%. The neurotoxixity can be severly di-
sabling, and is the cause of death in up to 50% of affected
people”. The elderly patients in poor physical condition ca-
nnot tolerate prolonged RT and some patients suffering from
recurrences were not capable of undergoing RT once again.
Efforts are now being directed towards not only improving
the level of disease control but also minimizing late neurot-
oxicity so that maintain a good quality of life”.

Dong et al.” reported that 44 patients with PCNSL treated
gamma knife radiosurgery(GKS). In their study, treated with
combination methotrexate and GKS had a significantly longer
survival than those treated with GKS alone. But as mentioned
above, the neurotoxicity related combination of methotrexate
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and RT is problem, especially elderly people”. So we didn’t
actively recommend elderly patients with PCNSL to chem-
otherapy. PCNSL treated with radiosurgery allows the safe
delivery of a high dose of radiation to a defined target of solid
tumor, with rapid escalation of the radio-biological effects
within the boundary of that target, and sharp fall in dose de-
livered to neighboring normal brain tissue” and the period
of hospitalization is short, which is cost-effectiveness also.
No neurotoxicity related to Novalis radiosurgery treatment
has been noticed in our cases. Follow-up images do not show
any evidence of radionecrosis within the normal brain tissue.

Conclusion

he preliminary results of our experience indicate that

radiosurgery with Novalis provides a safe and effective
therapeutic alternative treatment of PCNSL in elderly patients.
Short-term clinical follow-up showed an improvement in both
KPS score and neurological symptom. From radiological point
of view, a partial or complete regression of the original mass
is documented. But further prospective randomized studies
are needed to address the effect of Novalis radiosurgery in the
treatment of PCNSL in elderly patients.
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Commentary

he author reported their preliminary results of repeated
Novalis radiosurgery for primary central nervous system
lymphoma(PCNSL) as an initial and only treatment method.

PCNSL is an aggressive non-Hodgkin lymphoma arising
within the brain, spinal cord, or leptomeninges. It usually has
pootly defined margin, reflecting their tendency to infiltrate
white matter tracts including corpus callosum and internal
capsule, and shows multiple lesions in about 30%. The clinical
utility of radiosurgery lies in its ability to deliver high doses
of radiation to sharply defined target volumes. The more
conformal the radiation field, the higher the dose that can be
delivered to the target without exposing the surrounding
non-targeted tissue to potentially toxic radiation”.

The main concern related to the treatment option selected
in this paper is the use of a very focal treatment in a disorder
which is often multifocal even in the presence of initially ot-
herwise normal imaging. Even if PCNSL occurred as a solitary
lesion, diffuse microscopic spread would be nearly always pr-
esent and responsible for the development of distant and local
recurrences. MRI grossly underestimates the microscopic inf-
ileration throughout the CNS by tumor cells*®. In these
points, the potentially multifocal and infiltrative tumors such
as PCNSL, germinoma, granulocytic sarcoma, and etc are
different from other metastatic brain tumors. That is the re-

M2

ason PCNSL is not suitable for radiosurgery (especially repeated
radiosurgery) and there have been only a few previous reports
about radiosurgery for PCNSL. We might try initial or boost
radiosurgery for prompt reduction of patient’s symptoms, but
it should be combined by chemotherapy and/or central nervous
system radiation (at least radiation therapy alone) even in elderly
patients.

In conclusion, we should keep it in mind that local mana-
gement techniques alone in PCNSL are not enough for these
potentially multifocal & microscopically infiltrative disorders.
Radiosurgery might be used only for boost treatment with a
palliative aim before or after whole brain radiation in selective
cases like recurrent PCNSL.

Yong Gou Park, M.D.
Department of Neurosurgery, Yonsei University
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