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Objectives: Growth and progress of primary central nervous lymphoma (PCNSL) severely disrupt the
blood brain barrier (BBB). Such disruptions can be intraoperatively visualized by injecting fluorescein
sodium (FL) and applying a YELLOW 560 nm surgical microscope filter. Here, we report a small cohort
of patients with PCNSL that mimicked high grade gliomas (HGG) or cerebral metastases (CM), who had
been operated on with the use of FL.

Patients and methods: Retrospectively, seven patients with PCNSL were identified, who had been oper-

{ffﬂ ;r;i;mral nervous lymphoma ated on by means of microsurgery after intravenous FL injection. The surgical reports were screened for
PCNSL statements on the grade of fluorescent staining in the tumor area. One representative case was chosen
Fluorescein sodium to show the staining under white light as well as under filtered light at different distances to the tumor
YELLOW 560 nm filter area.

Results: All patients had shown bright and homogenous fluorescent staining of the tumor (n=7. 100%).
No adverse effects had been observed.
Conclusion: Similar to patients with HGG or CM, patients with PCNSL may benefit from use of FL and the

Fluorescence-guided surgery

dedicated YELLOW 560 nm filter in open surgery.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Primary central nervous system lymphoma (PCNSL) is an extra-
nodal non-Hodgkin lymphoma accounting for less than 5% of
primary brain tumors [14,15,19]. Standard treatment consists of
chemotherapy regimen containing high dose methotrexate some-
times combined with cytarabine or targeted anti-CD20 treatment
using rituximab [19,20]. Histological confirmation of PCNSL is
mandatory before initiating any further adjuvant treatment [15].
Generally, a stereotactic biopsy is taken, but an open approach
- in terms of craniotomy and microsurgical dissection - may
be necessary because of the possibly complicated anatomical
location of the lesion for instance, close to or surrounded by
principal veins and arteries. If the PCNSL causes a mass lesion
with acute compression of the brain stem, a surgical resection
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may be indicated to reduce intracranial pressure and generate
a time window for adjuvant treatment. In fact, a recent study
from the German PCNSL research group analyzing 551 patients
has demonstrated an improved progression free and overall sur-
vival in PCNSL patients receiving subtotal or complete resection
compared to biopsy only [18]. In open surgery, even neuro-
navigation or intraoperative ultrasound can be misleading [5,9]
in the case of small or tiny lesions deeply located inside the
brain, so that intraoperative fluorescence may help identify the
target.

Our groups have already described a fluorescein-guided tech-
nique for removal of high-grade gliomas (HGG) [1,2,17] and
cerebral metastases (CM) [16] by the use of a dedicated surgical
microscope filter ‘YELLOW 560 nm’ (Carl Zeiss Meditec, Germany).
The retrospective analysis of our databases with regard to patients
with brain tumors suspicious for HGG or CM, who had under-
gone surgery with FL and the YELLOW filter, identified seven
patients with the histological diagnosis of PCNSL. Based on our sur-
gical expertise with FL [16,17], we have applied FL-guided surgery
almost exclusively in lesions suspicious for HGG or CM since 2012.


dx.doi.org/10.1016/j.clineuro.2015.09.015
http://www.sciencedirect.com/science/journal/03038467
http://www.elsevier.com/locate/clineuro
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clineuro.2015.09.015&domain=pdf
mailto:karl-michael.schebesch@ukr.de
dx.doi.org/10.1016/j.clineuro.2015.09.015

126 K.-M. Schebesch et al. / Clinical Neurology and Neurosurgery 139 (2015) 125-128

Fig. 1. Case illustration (patient 1). (a) Intraoperative neuro-navigation shows a
distance of approximately 10 mm to the target. (b) Intraoperative view under white
light at the exact location of (a). (c) Intraoperative view through the YELLOW filter
at the exact location of (a).

Here, we present our first experiences with this innovative tech-
nique of FL in patients with PCNSL.

2. Methods

The neuropathological databases at Regensburg University
Hospital and Fondazione IRCCS Istituto Neurologico Besta were

Fig. 2. Case illustration (patient 1). (a) Intraoperative neuro-navigation shows a
close approach to the target. (b) Intraoperative view under white light at the exact
location of (a). (¢) Intraoperative view through the YELLOW filter at the exact loca-
tion of (a).

retrospectively analyzed with regard to patients with brain tumors
suspicious for HGG or CM who had presented between December
2011 and May 2015. Seven patients (four women, three men; mean
age of 66.3 years) with the final diagnosis of PCNSL were identi-
fied, who had undergone open neurosurgery guided by FL and the
dedicated YELLOW 560 nm filter. The regimen of FL administration
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