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ABSTRACT
Background: Primary central nervous system lymphomas (PCNSL) are infrequent. The traditional treatment of choice is chemotherapy. 
Complete resections have generally not been recommended, because of the risk of permanent central nervous system deficits with no 
proven improvement in survival. The aim of the current study was to compare survival among patients with PCNSL who underwent biopsy 
versus surgical resection. Methods: A retrospective study was conducted on 50 patients with a confirmed diagnosis of PCNSL treated at our 
center from January 1994 to July 2015. Results: Patients in the resection group exhibited significantly longer median survival time, relative 
to the biopsy group, surviving a median 31 months versus 14.5 months; p = 0.016. Conclusions: In our series, patients who had surgical 
resection of their tumor survived a median 16.5 months longer than patients who underwent biopsy alone.
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RESUMO
Introducción: Los linfomas primarios del sistema nervioso central (LPSNC) son infrecuentes. Tradicionalmente el tratamiento de elección 
es la quimioterapia. Existe un paradigma de no indicar resección, por el riesgo de déficit neurológico sin aumento de la sobrevida. 
El objetivo del presente estudio es comparar la sobrevida de pacientes con LPSNC sometidos a biopsia versus resección. Métodos: Estudio 
retrospectivo que incluye 50 pacientes con diagnóstico confirmado de LPSNC tratados en nuestra Institución desde enero de 1994 hasta 
julio de 2015. Resultados: Los pacientes del “grupo resección” mostraron una sobrevida media significativamente mayor respecto a los del 
“grupo biopsia”; 31 meses versus 14,5 meses respectivamente, p = 0,016. Conclusiones: En nuestra serie, los pacientes que con resección 
quirúrgica de su tumor tuvieron una sobrevida media de 16,5 meses superior que los pacientes biopsiados.

Palabras-clave: linfoma; terapéutica; biopsia; sobrevivencia. 

Primary central nervous system lymphomas (PCNSL) 
are an infrequent variant of extranodal, non-Hodgkin’s lym-
phoma that involves different structures within the central 
nervous system (CNS), in the absence of systemic involve-
ment. The entity was first described by Bailey in 19291 and, 
from 1974 onward, has been recognized as a distinct noso-
logical entity2. Its incidence is 0.47 cases per 100,000 persons 
annually3. These tumors represent 3% of all intracranial neo-
plasms, 1% of all lymphomas, and 4-6% of all extranodal lym-
phomas4. The most important risk factor is immunodepres-
sion5. Over the past three decades, the incidence of PCNSL 
has increased in immunocompetent patients of advanced 
age3, though currently its incidence has plateaued and 

appears to be descending in those who are immunocompro-
mised, especially among those who are human immunodefi-
ciency virus (HIV) positive, with or without AIDS, since the 
emergence of so-called highly-active antiretroviral therapy6. 
The cancer’s highly pleomorphic presentation, both clini-
cally and on imaging, can render recognition of this entity 
difficult, such that it is often mistaken for infectious illness, 
auto-immune disease, and even other tumors affecting the 
CNS7. Prognostic factors associated with decreased survival 
are age over 60 years, Eastern Cooperative Oncology Group 
(ECOG) functional status over 1 (indicating at least sig-
nificant time spent in bed during an average day), elevated 
serum levels of lactate dehydrogenase, increased proteins 
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in cerebrospinal fluid (CSF), and involvement of deep cere-
bral regions8. Polychemotherapy that includes high doses of 
methotrexate is the standard treatment, producing variable 
response rates that range from 35% to 96%9.

Median survival is 17-45 months in immunocompetent 
individuals, and 13.5 months in those who are immunocom-
promised10. The lymphoma is considered to be an infiltrat-
ing tumor often associated with diffuse, multicentric lesions, 
despite contrary evidence on imaging (when matched to 
autopsy findings)11. This is why surgical resection has largely 
been felt to play a minor role and to impact survival only 
minimally. For this reason, it has traditionally been recom-
mended that any surgical intervention should be limited to 
obtaining biopsy tissue, thereby contributing to the diagno-
sis but not to the treatment of this cancer12,13,14. On the other 
hand, some retrospective data suggest that cytoreduction, 
when possible, can improve survival15. It is difficult to evalu-
ate the real impact of this practice, however, in nonrandom-
ized, uncontrolled retrospective studies, due to the potential 
for significant selection bias. 

The aim of the current study was, therefore, to retrospec-
tively compare survival in patients with PCNSL who undergo 
biopsy alone versus those who have surgical resection.

METHODS

For this analysis, we performed a retrospective review of the 
case histories of 50 patients with PCNSL treated at our insti-
tution between January 1994 and July 2015 and followed for a 
median of 31 months (range: 12–245 months). The following 
data were collected and recorded: patient demographics; past 
medical history; HIV serology; clinical presentation; abnormal 
physicochemical analysis; CSF analysis (including cytology and 
cytometrics); slit-lamp fundoscopic examination of the eyes; 
magnetic resonance imaging of the brain and spinal column; 
details of the surgical procedure; tumor histology; short-term 
postoperative course; and course over long-term follow-up.

Diagnosis was confirmed by means of tissue analysis 
assessing both gross anatomy and histopathology. Biopsy 
sample was obtained by means of surgical resection (n = 18), 
stereotactic biopsy (n = 21), open biopsy (n = 7) and endo-
scopic biopsy (n = 1). In two patients, the diagnosis was made 
by means of flow cytometry of CSF, and in one via cytological 
examination of the vitreous body.

Included in the study were patients who presented with 
lymphoma limited to the CNS at the time of diagnosis. 
Systemic involvement was ruled out by means of the follow-
ing a) CT scan of the neck, thorax, abdomen and pelvis with 
double contrast, or total body PET scan with fluorodeoxyglu-
cose; and b) bone marrow aspiration in patients suspected 
of systemic involvement. The type of surgery and the extent 
of resection were recorded according to surgical protocols 
and interpretation of the postoperative magnetic resonance 

imaging. The patient’s global functional state at the time of 
diagnosis and throughout follow-up was evaluated using the 
scale developed by the ECOG to measure functional status 
specifically in cancer patients16.

For statistical analysis, patients were divided into two groups: 
1) biopsy alone (whether stereotactic, open, or endoscopic) and 
2) resection (whether total or partial). For analysis, we used 
the statistical computer software Stata, Version 12. Categorical 
variables were described in terms of both frequencies and per-
centages, while continuous variables were described in terms 
of their mean, median, centiles, and minimum-to-maximum 
range. Kaplan-Meier estimation function graphs were then con-
structed to analyze the relationship between different predic-
tors and the time-to-death variable individually, and any asso-
ciations evaluated through log-rank tests.

RESULTS

The median age of patients at the time of presentation was 
59 years (range: 25–4 years). Two-thirds of the patients (66%) 
were men (male/female ratio = 1.94:1) (Table 1). Eighty-four 
percent of the patients were considered immunocompetent 
at the time of diagnosis, while the remaining 16% presented 
with some level of immunocompromise. Causes of immuno-
compromise included autoimmune disease requiring immu-
nosuppressive treatment (one patient each with rheumatoid 
arthritis, myasthenia gravis, and Erdheim-Chester syndrome); 
previously-diagnosed cancer treated with chemotherapy 
(n = 2); organ transplantation on immunosuppressive treat-
ment (n = 1); and HIV (n = 2). Type B non-Hodgkin’s lympho-
mas were the most frequent form (96%). There was only a 
single case each of a T-cell lymphoma and natural killer cell 
lymphoma. Pyramidal syndrome was the most frequent initial 
presentation (55%). Other notable presentations were rapid 
cognitive deterioration (36%) and intracranial hypertension 
(8.5%) (Table 1). In 18 patients, CSF analysis was considered 
confirmatory, with physicochemical analysis abnormal in 66%, 
but only 12% demonstrating lymphoma cells. 

Among patients operated on, a parenchymal pattern 
was predominant (87%). The most commonly-affected lobe 
was the frontal, at 45%, and 23% had basal ganglia involve-
ment. Twenty-three percent of the tumors were multicentric 
and 8.5% exhibited decussation across the midline (Table 1). 
Forty-seven of the fifty patients (94%) underwent surgical 
intervention (Figure 1): 29 patients had biopsy alone (58%) 
and 18 patients had surgical resection (36%).

In 42 patients (84%), adequate follow-up was achieved, 
which included both clinical and radiological assessments. The 
median duration of follow-up was 31 months (range: 12–245 
months). Forty-six patients (92%) received chemotherapy, 
which included high-dose methotrexate. Median survival was 
25 months (range: 2–218 months). Twenty-two of the patients 
(41%) were still alive after 245 months of follow-up. 
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There were no significant differences between patients in 
the biopsy and resection groups for any of the following vari-
ables: a) baseline ECOG (p = 0.21; Table 2); b) immune status 
(p = 0.96; Table 1); or c) prescribed chemotherapy. One statis-
tically significant difference (p = 0.033) was a greater percent-
age of biopsy patients with a deep location of tumor, involv-
ing basal ganglia (Table 1).

In terms of outcome, survival time was much lon-
ger among patients in the resection group, with a median 
survival of 31 months (range: 4 –194) versus 14.5 months 
(range: 2 –77) in the biopsy alone group (p = 0.016) (Table 2; 
Figure 2). When only immunocompetent patients were con-
sidered, this survival difference lost its significance (p = 0.07) 
(Figure 3), though a trend towards prolonged survival in 
surgery patients remained apparent. On the other hand, 

Table 1. Comparing patients who underwent biopsy alone versus surgical resection.

Variables Total n = 47 Biopsy n = 29 Resection n = 18 p-value
Demographics

Age of presentation; mean (range) 60 (25–84) 61 (27–81) 59 (25–84) 0.73
Men; n (%) 30 (64%) 16 (55%) 14 (78%) 0.13

Immunological status
Immunodeficient; n (%) 8 (17%) 5 (17%) 3 (17%) 0.96

Type of lymphoma
Type B 45 (96%) 28 (96.5%) 17 (94%)

0.62Type T 1 (2%) 0 (0%) 1 (5.5%)
Type NK (natural killer) 1 (2%) 1 (3.4%) 0 (0%)

Manifestations; n (%)
Pyramidal 26 (55%) 17 (58.6%) 9 (50%) 0.56
Cognitive disorders 17 (36%) 7 (24%) 10 (55.5%) 0.03
Intracranial hypertension 4 (8.5%) 1 (3.4%) 3 (17%) 0.15

Engaged areas on MRI
Frontal lobe 21 (45%) 12 (41.4%) 9 (50%) 0.56
Basal ganglia 11 (23%) 10 (34.5%) 1 (5.5%) 0.033
Decussation through midline 4 (8.5%) 3 (10.3%) 1 (5.5%) 0.99
Multicentric 11 (23%) 7 (24.3%) 4 (22%) 0.99

Pattern; n(%)
Parenchyma 41 (87%) 26 (90%) 15 (83%)

0.8Meningeal 3 (6.5%) 2 (7%) 1 (5.5%)
Mixed 3 (6.5%) 1 (3.4%) 2 (11%)

Table 2. Outcomes by treatment arm: biopsy versus 
surgical resection.

Variables Total 
n = 47

Biopsy 
n = 29

Resection 
n = 18 p-value

Survival; median and 
range (months)

25 
(2–218)

14.5 
(2–77)

31 
(4–194) 0.016

Preoperative ECOG; 
mean 1.4 1.55 1.16 0.21

Postoperative ECOG; 
mean 3.71 4.2 3.4 0.22

Deceased, n (%) 25 
(53%)

15 
(52%)

10 
(55.5%) 0.8

ECOG: Eastern Cooperative Oncology Group functional status.
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Figure 1. Distribution of patients by treatment arm: biopsy 
versus surgical resection. 
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comparing survival in immunocompetent versus immuno-
compromised patients revealed no difference, with median 
survival times of 24 months (range: 2-38) and 26 months 
(range: 3-218), respectively (p = 0.2) (Figure 4).

DISCUSSION

The current series of patients, in many ways, mimics 
descriptions of PCNSL patients in numerous prior reports, 
in terms of their demographics14,17, clinical, imaging and 
immunological status18 and histopathological findings19,20. 
As in these other series, most of our patients were men, 
of advanced age, immunocompetent, who had a type B lym-
phoma (Table 1). Consistent with the literature, consider-
able variability was observed in the patients’ baseline clini-
cal21 and imaging findings22,23. Cytological analysis of CSF is 
a non-invasive test that sometimes leads to the diagnosis, 
as happened in two of our patients. Nevertheless, as noted 
previously in the literature24, the sensitivity of CSF analysis in 

our series was low (12%). Another consideration is that some 
of these patients cannot tolerate lumbar puncture due to 
risk of brain herniation caused by intracranial hypertension. 
For all these reasons, the definitive diagnosis of this disease 
depends, to a great extent, on histopathological analysis. It is 
for this reason that neurosurgical intervention is fundamen-
tal to obtaining a representative sample that allows clinicians 
to arrive at a correct diagnosis. At our institution, we ensure 
adequate sampling by performing intra-operative neuro-
pathological analysis to increase diagnostic efficacy.

To date, most published review articles and guidelines 
recommend that any neurosurgical intervention be lim-
ited to biopsy alone, avoiding resection. Those who advise 
against PCNSL resection have typically based their deci-
sion on: 1) the scarce evidence that surgical cytoreduction 
enhances survival relative to biopsy with subsequent chemo-
therapy25; and 2) the risk that postoperative sequelae will out-
weigh the benefits of surgery21,25. These concerns arise from 
retrospective analyses of older series with small numbers of 
patients12,13,14. In a study by Henry et al. in 19742, for example, 
patients who were treated only with supportive measures 
(n = 15) survived an average of 3.3 months, with resection as 
the sole treatment (n = 28) 4.6 months, and with radiother-
apy (with or without surgical excision) (n = 21) 15.2 months. 
De Angelis et al. observed in their series of 29 patients, that 
four of their 10 patients who underwent total resection devel-
oped severe neurological deficits, whereas no complications 
were observed in 19 patients in whom stereotactic biopsy 
was the sole surgical intervention26. Bataille et al. reported 
their retrospective study of 248 patients treated between 1980 
and 1995, among whom one-year survival rates were similar 
in patients who underwent total resection (56.6%), partial 
resection (31.8%), and biopsy without resection (48.6%); the 
authors also suggested that stereotactic biopsy was less risky 
than resection21. Similarly, Bellinzona et al.27 failed to dem-
onstrate any benefit of surgery in their series of 33 PCNSL 
patients, and concluded that resection could be attempted in 
selected subgroups of patients, like those with bulky lesions 
and neurological deficits.

The first study to demonstrate any survival benefit of 
surgery in patients with PCNSL was published by Weller 
et al. in 201225, who performed a secondary analysis of the 
database generated by the German PCNSL Group in 201028. 
This study incorporated 551 patients with PCNSL drawn 
from 75 different centers, all evaluated between 2000 and 
2009. The investigators found that patients who under-
went surgical resection, whether partial or total, had longer 
recurrence/progression-free (p = 0.005) and global (p = 0.024) 
survival than biopsy-alone patients. However, most recent 
European guidelines fail to establish any consensus with 
regards to appropriate surgical practice in patients with a 
single resectable lesion, other than recommending resection 
of lesions that cause intracranial hypertension, and stereo-
tactic biopsy of those that are nonresectable15.
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immunocompromised patients.

0
0.00

0.25

0.50

0.75

1.00

50 100 150

p = 0.07

200

S
ur

vi
va

l

Biopsy
Resection

Time (months)

Figure 3. Survival by type of surgical intervention in 
immunocompetent patients.



143Villalonga JF et al. Surgery of PCNSL

In the present study, the relative proportions of patients 
in the biopsy (58%) and resection (36%) groups are compa-
rable to those reported for the series by Bataille et al.21 and 
the German PCNSL Group in 201028. Patients in the resection 
group experienced significantly increased survival time rela-
tive to those who underwent biopsy alone; in fact, surviving 
more than twice as long and adding a median 16.5 months 
to their life (median 31 versus 14.5 months, respectively). 
However, when only comparing immunocompetent patients 
in the two groups, statistical significance was lost, though a 
trend towards increased survival remained (p = 0.07).

Given the retrospective nature of our study, such that 
there was no random allocation of patients to the two 
treatment arms, one possible bias that must be considered 
when interpreting our results is that the patients in the 
biopsy group might have had more advanced baseline dis-
ease and, therefore, a worse baseline prognosis. However, 
we did not identify any significant intergroup differences 
in our initial cancer-specific evaluation of functional status 
(as measured using the ECOG scale) or in the percentage of 
patients with multicentric lesions, though biopsy patients 

were more likely to have deep lesions involving basal gan-
glia. We also noted no significant differences between the 
two patient groups in immunological status or the chemo-
therapy administered. On the other hand, when survival 
was assessed only considering baseline immunological sta-
tus without considering the type of resection, survival was 
not significantly different in immunocompromised and 
immunocompetent patients.

In conclusion, since both the clinical and imaging pre-
sentation of PCNSL is very pleomorphic, some neurosurgical 
intervention is almost always necessary to make an accurate 
diagnosis, if for no other reason than to obtain biopsy tissue 
for analysis. However, in this study we identified not only sig-
nificantly, but markedly-increased survival in our patients 
who underwent surgical resection relative to those who had 
biopsy alone, a survival difference of almost one-and-a-half 
years. This certainly warrants closer investigation, prefer-
entially through a prospective randomized phase III study. 
In the meantime, we feel that resection should be considered 
at least in those patients who have single lesions that appear 
resectable at relatively low risk. 
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