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Objective: Primary ventricular lymphoma (PVL) is an extremely rare and commonly

misdiagnosed disease. Previous studies were predominantly case reports, and literature

regarding the diagnosis and treatment of PVL is limited. Therefore, this study aimed to

evaluate the characteristics of patients with PVL.

Methods: The data of patients with pathologically confirmed PVL were assessed.

Epidemiological data, imaging findings, surgery, pathological results, and prognosis were

retrospectively analyzed. A systematic review of relevant literature was also conducted.

Results: A total of eight patients with PVL were identified. The main symptom

was increased intracranial pressure. Radiographically, five patients had single

lesion and three had multiple lesions; typical findings on magnetic resonance

imaging included hypointensity on T1- and T2-weighted imaging, adjacent brain

edema, and homogeneous enhancement on contrast-enhanced T1-weighted images.

Preoperatively, six cases were misdiagnosed and two cases did not get a definite

diagnosis. Craniotomy was performed on all patients, and four achieved gross total

resection. Hydrocephalus was relieved after surgical resection in four patients. Pathology

revealed diffuse large B-cell lymphoma in all patients. Only one patient had a severe

complication. A total of three patients received concomitant adjuvant treatment, whereas

five patients refused any adjuvant therapy. At the time of follow-up, the median survival

time of patients was 15 months.

Conclusion: Primary ventricular lymphoma mainly presented with symptoms of

increased intracranial pressure and had several imaging characteristics for the diagnosis,

but the condition still tends to be misdiagnosed. Surgical resection is a feasible treatment

for patients with isolated nodules, especially those with acute obstructive hydrocephalus.

Keywords: primary central nervous system lymphoma, intraventricular, clinical features, diagnosis, treatment,

case reports, review

https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2022.920505
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2022.920505&domain=pdf&date_stamp=2022-06-06
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:kshu@tjh.tjmu.edu.cn
https://doi.org/10.3389/fneur.2022.920505
https://www.frontiersin.org/articles/10.3389/fneur.2022.920505/full


Cheng et al. Primary Intraventricular Lymphoma

INTRODUCTION

Primary central nervous system lymphoma (PCNSL) refers to
lymphoma that grows solely within the brain, spinal cord,
and eyes, without systemic involvement. PCNSL is a relatively
rare and highly invasive extra-nodal non-Hodgkin’s lymphoma,
accounting for ∼2–5% of intracranial tumors and 4–6% of
extra-nodal lymphomas (1, 2). The disease is common in
patients with immunodeficiency, but recent literature has
reported an increasing incidence of PCNSL in populations
with normal immunity (3). PCNSL is associated with poor
clinical outcomes and has a median progression-free survival
time of 12 months and a median overall survival time of
∼3 years (4). More than 90% of PCNSLs are located in
the brain parenchyma of the cerebral hemispheres, whereas
primary lymphomas in the ventricle are extremely rare.
Notably, there is a paucity of information on the diagnosis,
treatment experience, and patient characteristics in PCNSL.
In this study, we report the on cases of primary ventricular
lymphoma (PVL) at our center and summarize the clinical
characteristics and therapeutic effects of PVL based on a
literature review.

METHODS

Study Patients
We performed a thorough review and analysis of the clinical
data of patients with PCNSL admitted to our center from
January 2010 to December 2020. The inclusion criteria were
pathological findings confirming lymphoma, lesion located
solely in the intraventricular system, and normal immune
function. Patients with other systemic lymphomas or brain
parenchymal lymphoma invading the cerebral ventricular system
were excluded. A total of eight of 198 patients with PCNSL
were included in this study, and their epidemiological data,
imaging findings, surgical conditions, and pathological results
were analyzed. A follow-up was conducted to evaluate patient’s
prognosis. This study was approved by the Ethics Committee
of Tongji Hospital affiliated with Tongji Medical College of
Huazhong University of Science and Technology. Because of
the retrospective nature of the study, patient consent was
not required.

Literature Search
A thorough literature screening of the PubMed and Web
of Science databases for case reports on PCNSL in the
ventricle was conducted according to the guidelines of
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) using the following terms:
“lymphoma” or “PCNSL” and “ventricle,” “lateral ventricle,”
“third ventricle,” or “fourth ventricle.” The references of
the reports were also reviewed. In total, 38 relevant articles
were analyzed, 46 patients with a diagnosis were identified, 6
lacked sufficient data, and 1 patient had immunodeficiency;
finally, 34 studies for qualitative synthesis were included
(Figure 1).

RESULTS

Case Series
Epidemiological data, imaging findings, surgery, pathological
results, radiotherapy and chemotherapy outcomes, and
postoperative survival times of patients are presented in
Table 1. Of the eight patients, two were women and six were
men, and their age ranged from 35 to 69 years (mean, 55±13
years). The most common symptoms included increased
intracranial pressure and impaired cerebellar balance perception.
A total of five patients experienced headache and dizziness, three
presented with nausea and vomiting, two exhibited walking
instability, and one presented with memory loss. The onset of
disease varied from 1 week to 2 months.

Preoperative magnetic resonance imaging (MRI) examination
revealed single lesions in five cases and multiple lesions in three
cases (37.5%). A total of four cases were confined to the fourth
ventricle, two cases exhibited involvement of the lateral ventricle,
and two cases presented with simultaneous involvement of the
lateral and fourth ventricles (patients 2 and 8). The maximum
diameter of lesions was 1.8–7.0 cm (average, 3.5 cm). A total
of four patients exhibited varying degrees of hydrocephalus.
There are several radiological features; typical MRI revealed
hypointensity on T1- and T2-weighted imaging, with adjacent
brain edema, and homogeneous enhancement on contrast-
enhanced T1-weighted images, with cluster-like lesion in two
patients (patients 2 and 6) and diffuse growth along the
choroid plexus and ventricular wall in one patient (patient 8).
Preoperatively, the suspected radiological diagnosis of four
patients was medulloblastoma or ependymoma, the radiological
diagnosis of two patients was meningioma (patients 5 and 6), and
the other two patients did not have a definitive diagnosis.

Craniotomy was performed on all eight patients: 4 (50%)
achieved gross total resection (GTR), 1 (12.5%) achieved
subtotal resection (STR), and 3 (37.5%) achieved partial
resection (PTR). Only one patient experienced complications
with pulmonary infection, and one presented with minimal
subdural hematoma; both patients recovered after treatment.
The most serious complication was observed in patient 7, who
presented with respiratory failure after surgery. Postoperatively,
this patient received tube incision and respiratory support
treatment; however, the patient died 10 days later after
his family opted to discontinue treatment. None of the
other patients presented with serious complications, and
all patients recovered well after the surgery. Patient 3
underwent postoperative protocol chemotherapy with high-dose
methotrexate (HDX)+temozolomide in addition to locally
enhanced radiotherapy in the whole cerebellum. Patients 4
and 5 underwent HDX regimen chemotherapy and whole-
brain radiotherapy. Other patients refused chemotherapy and
radiotherapy after the surgery.

Postoperative pathology revealed diffuse large B-cell
lymphoma (DLBCL), with immunohistochemically related
positive indicators, including CD20, CD79a, LCA, MUM-1,
PAX5, C-MYC, BCL-2, and BCL-6, in all patients. Only CD20 in
patient 5 was negative. The Ki-67 marker index was 70–100%,
with an average of 88%. Molecular pathology was performed in
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FIGURE 1 | PRISMA flow diagram for literature search. From Moher et al. (5).

five patients, and EBV-encoded small RNA chromogenic in situ
hybridization was negative in five patients (Table 2).

With the exception of patient 7, who discontinued treatment
10 days after surgery, all other patients recovered and were
discharged from the hospital. The survival time of patients
ranged from 1 month to 4 years. Patients 3 and 5 were still alive
during the reporting of this study. At the time of follow-up, the
median survival time of patients was 15 months.

Combined Cases and Systematic Review
A total of thirty-nine patients were included in this study
through a systematic review (Supplementary Table 1) (6–39). In
total, 47 patients with PCNSL in the ventricle were identified,
including in our series and previous articles. Of all patients,

27.7% were women, and the mean age was 55 ± 18 years
(Supplementary Table 2). The most common symptoms were
headache, nausea, and vomiting (28/47, 59.6%). Moreover, 25.5%
patients presented with hemiplegia, ataxia, gait instability, and
other motor disorders; 23.4% presented with dizziness or vertigo;
6 (12.8%) exhibited diplopia; 6 presented with memory deficits;
8 presented with rare symptoms, such as seizures, speech
disturbance, and confusion. Among the patients, 59.6% had
single lesions and 40.4% had multiple lesions. Lesions were
confined to the lateral ventricle in 9 (19.1%) patients, third
ventricle in 7 (14.9%) patients, and fourth ventricle in 17 (36.2%)
patients. Lesions involving multiple ventricles were observed in
14 (29.8%) patients (including one with intraspinal metastasis).
Solitary nodular growth was the most common growth pattern
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TABLE 1 | Characteristics of the 8 patients included in the series.

Case no. Age (yrs),

sex

Presenting

signs

Location Size (cm) HD Growth pattern Extent of

resection

Complication Adjuvant therapy FU

(mos),

status

1 69, F Headache,

dizziness

4th V 4.0 Y Solitary nodular GTR Lung

infection

ND 15,

died

2 35, M Dizziness,

vomiting

LV, 4th V 7.0 Y Cluster like PTR N ND 2, died

3 52, M Unsteady

gait

4th V 3.0 N Solitary nodular STR N CMT+RT 36, alive

4 68, M Dizziness,

vomiting

4th V 3.1 Y Solitary nodular GTR N CMT+RT 18, died

5 39, M Headache LV 3.0 N Solitary nodular GTR Subdural

hematoma

CMT+RT 48, alive

6 64, M Decline in

memory,

LV 3.2 N Cluster like PR N ND 4, died

7 52, M Dizziness,

unsteady

gait,

vomiting

4th V 3.1 Y Solitary nodular GTR Respiratory

failure

ND Give up

treatment

8 67, M Unsteady

gait

LV, 4th V 1.2 N Diffuse type PTR N ND 1, died

M, male; F, female; 4th V, fourth ventricle; LV, lateral ventricle; HD, hydrocephalus; Y, yes; N, no; GTR, gross total resection; STR, subtotal resection; PTR, partial resection; CMT,

chemotherapy; RT, radiotherapy; ND, not did; FU, follow-up.

TABLE 2 | Pathological features of 8 patients.

Case no. CD20 LCA CD79a PAX5 MUM-1 BCL-2 BCL-6 C-MYC Ki67(%) EBER CISH

1 + + ND ND + ND + ND 80 ND

2 + + + + – + + + 95 –

3 + + + – + ND + + 90 ND

4 + ND + + – + + ND 90 ND

5 _ ND + + – – + + 100 –

6 + ND ND + + + – + 95 –

7 + ND ND + + + + – 70 –

8 + ND ND + + + + + 90 –

EBER CISH, EBV-encoded small RNAs chromogenic in situ hybridization.

(25/47, 53.2%) (Figure 2). Multiple nodules and cluster-like
growth patterns (Figure 3) were observed in 5 (10.6%) and 4
(8.5%) patients, respectively. Diffuse growth along the choroid
plexus and ventricular wall was also common (21.3%, 10/47)
(Figure 4). A total of fifteen (31.9%) patients had hydrocephalus,
of whom 7 had acute hydrocephalus. According to radiological
data, 38 (80.9%) patients were misdiagnosed and 9 (19.1%) cases
did not get a definite diagnosis.

A total of seven (14.9%) patients underwent urgent external
ventricular drain for acute hydrocephalus, and 26 (55.3%)
underwent surgical resection, of whom half (50%) achieved GTR
and the remaining half (50%) achieved STR or PTR; 40.4%
(19/47) were confirmed by biopsy, 2.1% (1/47) was confirmed
using cerebrospinal fluid (CSF) cytopathology, and 2.1% (1/47)
was confirmed based on postmortem autopsy. According to
pathology, BCL was the most common (74.5%, 35/47), followed
by Burkitt lymphoma (8.5%, 4/47), T-cell lymphoma (6.4%,

3/47), and small lymphocytic lymphoma (4.3%, 2/47). A
total of three patients were pathologically unclassified. After
diagnosis, 29.8% (14/47) of the patients received chemotherapy
only, 6.4% (3/47) received radiotherapy only, 27.7% (13/47)
received concomitant radiotherapy and chemotherapy, 2.1%
(1/47) received immunotherapy, and 34.0% (16/47) did not
receive any adjuvant therapy.

At the time of reporting, 25.5% (12/47) of the patients had
died, with a median survival time of 7.0 ± 7.2 months (range, 1–
18months), and 59.6% (28/47) of the patients were still alive, with
a follow-up time of 12.4 ± 10.3 months (range, 0.5–48 months).
The prognosis of 7 patients was not reported.

Case Examples
Case 1

A 69-year-old woman presented with headache and dizziness
for 2 months, and weakness in both legs 1 week before
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FIGURE 2 | Case 1. Magnetic resonance image of a 4.0×2.8-cm solid mass in the fourth ventricle, with supratentorial hydrocephalus. (A) T1-weighted image

showing low signal. (B) T2-weighted image showing low signal. (C) Homogeneous enhancement on contrast-enhanced T1-weighted images. (D) Postoperative

magnetic resonance image showing no residual lesion, and obstructive hydrocephalus is relieved. Pathological microscopic examination shows diffuse large B-cell

infiltration [(E) hematoxylin and eosin, 200× magnification], including CD20- [(F), 400× magnification], LCA- [(G), 400× magnification], and MUM-positive [(H), 400×

magnification] lesions.
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FIGURE 3 | Case 2. (A,B) Contrast-enhanced T1-weighted axial images show nodular bead-like lesions in the right and fourth ventricles. (C) Sagittal magnetic

resonance images showing multiple lesions occupying the midbrain aqueduct and fourth ventricle. (D) Postoperative computed tomography shows edema of brain

tissue and no bleeding in the operative cavity.

admission. The patient had previously developed ocular fundus
pigmentation, resulting in blindness in both eyes. No immune
deficiency or other underlying diseases were noted. The patient
underwent head imaging 4 months before admission, which only
indicated white matter thinning. Physical examination revealed
no obvious positive signs. Brain MRI revealed a 4.0×2.8-cm solid
mass in the fourth ventricle (Figure 2), which was considered

a medulloblastoma or solid hemangioblastoma. The patient
and her family opted for surgical resection. The surgery was
performed via a prone postero-medial approach. During the
operation, the tumor was observed to originate from the lateral
orificium choroid plexus of the fourth ventricle with an abundant
blood supply. Complete tumor resection was achieved under
electrophysiological monitoring. Histopathological examination
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FIGURE 4 | Case 8. Axial magnetic resonance image showing bilateral and fourth ventricle lesions, diffuse growth along the choroid plexus and ventricle wall, low

signal on T1- and T2-weighted images (A,B), and homogeneous enhancement on contrast-enhanced T1-weighted images (C,D).

revealed diffuse large B-cell infiltration (Figure 2E), with
positive immunochemical staining for CD20, LCA, and MUM
(Figures 2F–H, respectively). The diagnosis was primary DLBCL
of the fourth ventricle. The patient developed complications
of pulmonary infection, recovered, and was discharged after
2 months of antibiotic treatment. The patient refused further
chemoradiotherapy and died 15 months after surgery due to
tumor recurrence.

Case 2

A 35-year-old man presented with dizziness, nausea, and
vomiting for 2 months. No obvious abnormalities were noted
on physical examination, and no past underlying diseases were
identified. Magnetic resonance imaging (MRI) examination
revealed multiple lesions in the right lateral ventricle, middle
cerebral aqueduct, and fourth ventricle, some of which
were cluster-like, accompanied by hydrocephalus, with avid
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enhancement (Figure 3). Preoperative diagnosis could not be
performed, considering the possibility of metastases. Most of the
intraventricular tumors were resected via the temporo-occipital
approach. During the operation, the lesions were observed
to originate from the choroid plexus. Microsurgical resection
was uneventful, and postoperative pathology revealed diffuse
large BCL, with no significant postoperative complications. The
patient refused further radiotherapy and chemotherapy and died
2 months later.

Case 8

A 67-year-old man presented with gait instability for 20 days,
and he had no history of underlying diseases. MRI examination
revealed lesions in bilateral ventricles and the fourth ventricle
(Figure 4), which could not be diagnosed clearly before surgery.
After microsurgical resection, the lateral ventricular lesion was
partially resected. Postoperative pathology revealed diffuse large
BCL. Postoperative systemic examination revealed no other
systemic lymphoma. The family refused further chemotherapy,
and the patient died 1 month later.

DISCUSSION

Primary central nervous system lymphoma is predominantly
located in the deep periventricular parenchyma, such as the
corpus callosum and basal ganglia. Lesions may be single or
multiple (∼34%) (40), and some lesions may extend into the
ventricles. Up to 40–100% of parenchymatous subependymal
lesions extend to ependymal surfaces (11). However, PCNSL
with lesions purely located in the ventricular system is extremely
rare. Previous studies were predominantly the case reports.
Indeed, we only identified 39 patients with complete information.
This study aimed to improve our current understanding of
the diagnosis and treatment of PVL, and to this end, we
summarized the epidemiological data, clinical manifestations,
and imaging characteristics of PVL in detail based on our cohort
and previous literature.

Epidemiology
The average diagnostic age of PCNSL was 65 years, and the
male-to-female ratio was ∼1.2:1.7. Studies in the last 10 years
have reported that the incidence of PCNSL is higher in elderly
patients, especially in the population aged 70–79 years (41). In
this study, the average age of patients with PVL was 54 years,
which was similar to the overall age of PCNSL onset. Most cases
were adults (91.5%, 43/47), and only 4 cases were children (<18
years). The male-to-female ratio was ∼2.6 (34:13), and PVL was
more common in men.

Presenting Signs
Clinical symptoms of cerebral parenchymal lymphoma varied,
with 70% presenting with focal neurologic deficits and 32–
43% presenting with mental and behavioral changes; meanwhile,
symptoms of increased intracranial pressure were less common
than other intracranial tumors (∼32–33%), and epilepsy was
less common (∼11%) (4, 42). PVL typically presented with
headache, nausea, vomiting, and other symptoms of increased
intracranial pressure, which comprised its main clinical features.

Increased intracranial pressure was the reason for medical visits
in up to 59.6% of patients. In addition to the mass effect
caused by the lesion, intraventricular lymphoma readily blocked
the CSF circulation pathway, resulting in hydrocephalus and
aggravation of increased intracranial pressure. In our group,
four of the eight patients presented with various degrees of
hydrocephalus. Focal symptoms caused by lesion compression
of adjacent nerves or brain tissue were relatively rare in
PVL, accounting for 25.5% of patients. For example, lateral
ventricular tumor compression of the thalamus resulted in
limb hemiplegia; fourth ventricular tumor compression of
the cerebellum induced balance abnormalities, resulting in
gait imbalance or ataxia. Other common symptoms included
dizziness or vertigo, diplopia, and memory loss. Epilepsy was
rare in patients with this disease, with only 2 (4.2%) patients
identified. Disturbance of consciousness was observed in a few
patients with acute intracranial hypertension or lesions severely
compressing the brainstem. Collectively, our findings indicate
that increased intracranial pressure is the main clinical symptom
of PVL, but this is often nonspecific.

Imaging Features
More than half of patients with AIDS have multiple lesions,
whereas in ∼25% of immunocompetent patients, single lesions
are more common (43). Of all patients with PCNSL, 87%
were supratentorial, and a single lymphoma located in the
infratentorial area was extremely rare in patients with normal
immune function. PVL with solitary nodules was common, but
the proportion of cases with multiple lesions was also high
(40.4%). This may be associated with the spread of tumor cells
via CSF. Furthermore, PVL of the fourth ventricle was common,
and the occurrence of single lesions in the fourth ventricle was as
high as 36.2%.

Combined with our series of cases and literature review, we
classified the growth patterns of PVL into single-nodular type
(Figure 2), cluster-like type (Figure 3), multiple-nodular type
(19, 28, 30, 39), and diffuse growth type (Figure 4). The single-
nodular type was the most common (53.2%), lacked imaging
characteristics, and was easily misdiagnosed. The diffuse growth
type was also common (21.3%), with lesions growing mainly
along the choroid plexus and ventricular wall. This growth
pattern may be considered the characteristic growth pattern of
PVL. The cluster-like type was rare in other tumors and was also a
characteristic of PVL. Multiple nodules were often considered as
metastatic tumors, and this growth pattern was mostly due to the
metastasis of tumor cells to other ventricles via CSF. Brozovich
et al. reviewed a group of primary fourth ventricle lymphomas
and reported that 50% of patients exhibited metastasis to other
ventricles, which further confirmed the spread of PVL via CSF
(34). Based on these data, we suggest that the presence of multiple
lesions in the ventricle, especially those with cluster-like or diffuse
growth along the choroid plexus and ventricular wall, is highly
likely to be PVL.

Diagnosis and Differential Diagnosis
Primary ventricular lymphomas in the lateral ventricle are
more likely to be misdiagnosed as meningioma, choroid plexus
papilloma, or glioma. In contrast, in the fourth ventricle,
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PVL is more likely to be misdiagnosed as medulloblastoma
(in children), ependymoma, or astrocytoma. Multiple lesions
are easily misdiagnosed as metastatic tumors or subependymal
giant cell astrocytoma (SEGA). The imaging characteristic for
diagnosis of PVL, in addition to characteristic growth patterns
on MRI examination, is hypointensity on T1- and T2-weighted
imaging; contrast enhancement typically shows homogeneous
enhancement, with modest surrounding edema, and diffusion-
weighted imaging usually shows uniform restricted diffusion
(44). Multifocality of meningioma is rare, and choroid plexus
papilloma usually presents a cystic, isointense T1-weighted
image, and both have a clear boundary and slowly progression
(45, 46); medulloblastoma and glioma are typically have high
signal on T2-weighted imaging, and contrast enhancement tends
to be heterogeneous (47); metastases with a pure intraventricular
location are rare, usually with severe brain edema, and SEGA,
which commonly occurs in younger patients, is almost always
located in the vicinity of the foramen of Monro, with high-
density calcification on CT examination (48). CSF is widely
used in the diagnosis of PCNSL, including conventional cytology
analysis, flow cytometry, polymerase chain reaction, detection
of monoclonal B cells, and the recently reported detection
of microRNA and interleukin-10 levels, which facilitate the
diagnosis of PCNSL (49). However, only 15% of patients with
PCNSL with CSF involvement are detectable by CSF examination
(4). Patients with PVL may have a higher risk of spread via
CSF. As a low-risk method, the value of this approach needs
further investigation.

Because of the rarity of PVL, noninvasive diagnosis is difficult,
and all eight patients in this group were misdiagnosed or
could not be diagnosed before surgery. Therefore, obtaining
pathological examination through biopsy or surgery is still a
necessary means for diagnosing PVL. After a definite diagnosis
of intracranial lesions, systemic examinations, including thoracic
and abdominal bone marrow punctures, are also necessary for
excluding systemic lymphomas involving the central nervous
system (50).

Treatment
Considering the rarity of PVL in clinical practice, there is a lack
of systematic experience in the treatment of PVL, and treatment
is mostly performed according to the principles of PCNSL,
including chemotherapy, radiation, and immunotherapy. HDX-
based induction chemotherapy is currently the first-line therapy
(51).Whole-brain radiotherapy for PCNSL remains controversial
(52). As PCNSL has an infiltrative growth pattern, some lesions
are multiple and deep, making surgery difficult. Studies have
demonstrated that surgical resection did not significantly prolong
survival time in patients (53). As a result, surgical resection was
not included in the standard treatment plan and was limited
to biopsy. With the recent progress in surgical techniques,
such as the innovative use of fluorescein sodium, safe resection
has been increasingly performed in patients with PCNSL (54).
Furthermore, studies have demonstrated that, compared with
biopsy, GTR and STR significantly prolong progression-free
survival and overall survival time in patients with PCNSL (55).
Some researchers propose that, for PCNSL with solitary nodules,

superficial position, or acute cerebral hernia, surgical resection
should be incorporated into treatment strategies (50). In this
study, 26 (55.3%) of 47 patients underwent surgical resection and
50% (13/26) achieved GTR. Only one patient who underwent
surgery in our center developed respiratory failure after surgery,
and no other patients experienced serious complications; thus,
surgery is safe. PVL in the third and fourth ventricles, lesions that
easily blocked the CSF circulation pathway and led to obstructive
hydrocephalus, and ventriculoperitoneal shunt increased the
risk of tumor cell implantation metastasis (56). Surgery not
only can gain tumor tissue for pathological diagnosis but also
can discharge obstructive hydrocephalus. Hence, for solitary
PVL, especially in patients with acute obstructive hydrocephalus,
surgical resection is a feasible treatment. For cluster-like lesions
that can be completely resected, surgical resection may also
be considered. Given the established and wide application of
endoscopic technology, endoscopic resection can be considered,
as reported in the literature (37). A biopsy is recommended as
the first choice for patients with diffuse growth and multinodular
growth. In patients with partial lesions invading the medial
thalamus, brainstem, and other critical functional areas, surgery
should be considered with caution.

Studies have confirmed that prognosis is poorer in patients
with PCNSL treated with surgical resection alone than in
those treated with postoperative radiotherapy and chemotherapy,
with a median survival time of only 4.6 months (57, 58).
Among our eight patients, five did not receive any postoperative
adjuvant therapy, and all of them relapsed and died, except for
one patient who discontinued treatment due to complications,
the median survival time was only 5.5 months. Radiotherapy
and chemotherapy were considered essential for the treatment
of PVL.

Limitations
The sample size of this study was small, and the literature was
mainly based on case reports. The study lacked a large sample size
and detailed follow-up. In particular, only the survival status of
patients was followed up in the literature, and the follow-up time
was too short to analyze the factors influencing patient prognosis.

CONCLUSION

Primary ventricular lymphoma is a rare disease that manifests
clinically as increased intracranial pressure, but this symptom is
nonspecific. Because of noninvasive diagnosis, the condition is
commonly misdiagnosed. Cluster-like growth along the choroid
plexus and diffuse growth along the ventricular wall constitute
key imaging characteristics. For localized lesions, especially
in patients with acute obstructive hydrocephalus, surgical
resection is feasible, and postoperative adjuvant radiation and
chemotherapy are necessary.
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