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Introduction:

Lymphomas are heamotological malignancies where

extranodal manifestations in approximately 40%

cases.1 Central nervous system lymphoma can be

divided into Primary CNS lymphoma (PCNSL) and

Secondary CNS lymphoma where  Secondary CNS

lymphoma is generally considered as CNS involvement

in lymphoma that was not evident at the initiation of

treatment for systemic lymphoma outside the CNS.2,3

Primary CNS lymphomas (PCNSL) are aggressive

malignancies that arise in distinct anatomical sites,

which display unique structural, biological and

immunological conditions and accounts for 1% of all

primary brain tumors. So far, despite recent

therapeutic advances, these malignancies exhibit one

of the worst prognoses among all non-Hodgkin

lymphomas (NHL).4 PCNSL lesions are virtually

always found within the brain parenchyma and may

be superficial (subpial) or deep-seated (sub

ependymal) but Intraventricular PCNSL is an extremely

rare presentation of PCNSL with = 15 patients

described in literature.5
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Abstract:

Lymphoma of the central nervous system can present with a wide variety of clinical

symptoms and imaging characteristics which can be challenging for radiologist as well

as neurosurgeons to deal with.  Primary CNS lymphoma (PCNSL) accounts for 1% of all

primary brain tumors which is a rare variant of extranodal non-Hodgkin’s lymphoma.

We report a case primary central nervous system Non-Hodgkins lymphoma presenting

a multiple intraventricular and periventricular masses in a 14 years young man with

severe headache, convulsion and unsteady gait. The diagnosis was obtained by

image guided surgical biopsy. This is an unusual presentation of primary central

nervous system lymphoma involving lateral ventricle and 3rd ventricle while the majority

of the case presenting as solitary masses.
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Case Report:

A young 14-year-old boy had a 2 months history of

continuous headache, recurrent vomiting, and multiple

episodes of generalized tonic-clonic seizure. The

patient described his headache as generalized,

slightly dull, not persistent and without any

exacerbating or relieving factors. He denied fever,

dizziness but complaints of nausea or vomiting more

marked at morning than rest of the day and it was

aggravated by coughing or bending forward and relieved

by lying down. He also had history of one episode of

convulsion which started from the left hand and

gradually progress to generalized tonic-clonic seizure.

The convulsion persisted for 2-3 minutes. Convulsion

was not associated with any prodrome or aura. It was

not also associated with frothing or tongue bite or

loss of consciousness or bowel bladder incontinence

and no post ictal amnesia. This similar type of

convulsion occurs for 2-3 times during the course of

his illness. There was slight unsteady gait was noted

He had no ocular complaints such as blurred vision,

floaters, decreased acuity, pain, photophobia and

diplopia. There was also no history of cognitive decline

and personality changes, loss of coordination and

immunosuppressive drug intake, radiation exposure,

and systemic infection or other autoimmune diseases.

His family history was unremarkable. Neurologic

examination did not show any focal neurological signs.

Contrast CT scan of Brain demonstrated moderately

enhancing multiple ependymal and sub ependymal

mass lesion in and around frontal and temporal horn,

body of right lateral ventricle. Similar lesion also seen

in mid sub callosal region, infront of 3rd ventricle and

left occipital horn. Associated ventricle near masses

are compressed with dilatation of rest of the lateral

ventricle. Mild perilesional oedema was present.

Contrast MRI depicts that multiple (about 6 in number)

well demarcated round / oval shaped variable sized

lesions, larger one measuring about 3.03 cm X 1.85

cm which are almost isointense to gray matter on

both T1 and T2WI, mild perilesionla oedema,

compression / invasion of lateral, 3rd ventriclesm mild

shift to left, mild ventricular dilatation with mild diffusion

restriction in Diffusion-weighted imaging. After contrast,

inhomogenous solid, ring enhancement of the lesions

with periventricular ependymal enhancement was

noted. Axial SWI demonstrates enlarged veins in the

thalamus and located adjacent to the lateral ventricles.

The patient was started with Dexamethasone and RT

PCR for COVID-19 test was done. After 2 sample were

negative, patient underwent image guided surgical

biopsy from body of right lateral ventricle. After

adequate sample for biopsy was taken, external

ventricular drainage was applied through the same

burr hole and secured. Biopsy revealed a neoplasm

composed of round cells arranged diffusely. These

cells have hyperchromatic contorted nuclei with

prominent nucleoli and scant cytoplasm. Mitoses and

apoptotic debris present, The histologic appearance

is that of a small round cell tumor, consistent with

Non-Hodgkin lymphoma.

Patient experienced a complicated hospital course

after biopsy. There was delayed recovery from

anaesthesia although Aldrete and Kroulik modified post

anesthetic recovery score was 7(Consciousness-1,

Aactivity-1, Respiration-1, Circulation-2, Peripheral

oxygen saturation-2) out of 10 at 30 mins post

operatively. There was new onset atrial fibrillation and

episode of status epilepticus leading to intubation 6

hours after surgery. Immediately CT scan of Brain was

done and it revealed intraventricular hemorrhage

although external ventricular drainage was in situ

predicting post procedure ventricular hematoma. Sadly

patient experienced cardiac arrest and had expired

on 3rd post operative day.

Fig.-1:
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Contrast CT Scan : Contrast CT scan of Brain

demonstrated moderately enhancing multiple

ependymal and sub ependymal mass lesion in and

around frontal and temporal horn, body of right lateral

ventricle. Similar lesion also seen in mid sub callosal

region, infront of 3rd ventricle and left occipital horn.

Associated ventricle near masses are compressed

with dilatation of rest of the lateral ventricle.

Figure: Contrast MRI (A-I) depicts that multiple (about

6 in number) well demarcated round / oval shaped

variable sized lesions, larger one measuring about

3.03 cm X 1.85 cm which are almost isointense to

gray matter on both T1 and T2WI, mild perilesionla

oedema, compression / invasion of lateral, 3rd

ventricles, mild shift to left, mild ventricular dilatation

with mild diffusion restriction in Diffusion-weighted

imaging. After contrast, inhomogenous solid, ring

enhancement of the lesions with periventricular

ependymal enhancement was noted. Axial SWI

demonstrates enlarged veins in the thalamus and

located adjacent to the lateral ventricles.

Figure: Image guided ( Stealth Neuro-navigation sytem

) surgical biopsy (A, B) was done with passive biopsy

needle using target alignment error at or below 1.6mm

accuracy and external ventricular drainage ( C ) was

applied with navigation guide universal navigus probe.

Figure: Histopathology slide revealed a neoplasm

composed of round cells arranged diffusely. These

cells have hyperchromatic contorted nuclei with

prominent nucleoli and scant cytoplasm. Mitoses and

apoptotic debris present, The histologic appearance

is that of a small round cell tumor, consistent with

Non-Hodgkin lymphoma.

Fig.-2:
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Discussion:

To our knowledge, this is the first reported case of

primary central nervous system Non-Hodgkin

lymphoma involving lateral ventricle, 3rd ventricle and

periventricular area. PCNSL was most often seen

either in the setting of known immuno compromised

status or with advanced age before the emergence of

HIV/AIDS. After emergence of the AIDS epidemic was

mirrored by a rise in the incidence of PCNSL, and it

soon became an AIDS defining illness.6 Most of the

PCNSL cases present as solitary masses in cerebral

hemisphere, basal ganglia, thalamus, and

periventricular region. Only a few cases of PCNSL

involving ventricular system have been reported in the

literature. CNS lymphomas are highly chemo  and

radiation sensitive tumors and management of these

tumors is histopathological confirmation by either open

or stereotactic biopsy followed by chemotherapy or

radiotherapy or both.6,7 Primary intraventricular

lymphomas are rare entity.7,9 Only a few cases of

intraventricular PCNSL have been reported in the

literature, of which three cases were in the fourth

ventricle, [10,11] four cases were in the third

ventricle.12,13 and three cases were in the lateral

ventricle.14,15 while only one case as per literature

available was identified with simultaneous involvement

of the lateral and fourth ventricles.

The imaging characteristics of PCNSL are created by

the hypercellularity of the tumor and its high nuclear

to cytoplasmic ratio.16 Just as our patient’s initial CT

showed a hyperdense lesion, classically, the lesions

appear as hyperdense or isodense on non contrasted

CT. The hyperdensity is nonspecific and can lead the

incorrect consideration of hemorrhage within the lesion.

Typical Hounsfield unit for acute hemorrhage is 60-

90. However, the hyperdense appearance on CT can

also help distinguish the tumor from metastasis and

gliomas which tend to be more hypodense. With

contrast enhanced CT, these lesions almost always

demonstrate enhancement due to disruption of the

blood brain barrier.

On MRI, the typical appearance of PCNSL is

hypointense to isointense on T1-weighted images

(T1WI) and isointense to hyperintense on T2-

weighted images (T2WI). In non AIDS patients, there

Fig.-3:

Fig.-4:
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is almost always homogenous contrast

enhancement (90%) and it is uncommon to see ring

enhancement. With the AIDS population, contrast

enhancement is more irregular and ring enhancement

may be seen in up to 75% of cases[16]. PCNSL is

sometimes referred to as a “ghost tumor” because

corticosteroid administration has been reported to

cause lesions to disappear or lose their contrast

enhancement.17

Mass effect tends to be mild to moderate despite

occasional significant edema surrounding the tumor.16-

17 Diffusion weighted imaging (DWI) can also provide

additional information. Due to the highly cellular nature

of these tumors, there is often restricted diffusion

making the lesions appear high intensity on DWI and

hypointense on apparent diffusion coefficient (ADC).

Our patient’s tumor demonstrated mild restricted

diffusion. Unfortunately, restricted diffusion itself is very

nonspecific for PCNSL and can be seen with multiple

other disease processes.

The top differential for intraventricular CNS lesions

includes central neurocytoma, meningioma,

ependymoma, choroid plexus papilloma, and

metastasis.18

Although the occurrence of PCNSL is extremely rare

and can be present in many different forms, including

the possibility of such tumor in the differential diagnosis

of intraventricular neoplasms is required, particularly

in cases where the lesion is located in one or multiple

ventricles and exhibits a cluster like appearance [19].

Surgical resection is not an efficient treatment method

for PCNSL unless urgent surgical decompression is

required; however, the disease may be controlled by

systemic chemotherapy or intrathecal chemotherapy

and radiotherapy.20 Therefore, only a limited biopsy

is required to confirm the diagnosis of a lymphoma,

thereby preventing serious after effects.

Conclusion:

Primary central nervous system lymphoma (PCNSL)

can have a variety of imaging characteristics which

are non specific but can aid in distinguishing this

lesion from others encountered within the central

nervous system, such as the intraparenchymal and

supratentorial location and typical lack of necrosis,

hemorrhage, cystic appearance, and ring

enhancement (except in autoimmune deficiency

syndrome (AIDS)- related PCNSL). Although

advanced imaging techniques can increase the

diagnostic accuracy and help in differentiating PCNSL

from other tumours or non-tumour intraventricular

lesions such as central neurocytomas,

meningiomas, ependymomas, choroid plexus

papilloma, metastasis, neurocysticercosis but the

radiologist needs to communicate PCNSL in the

differential diagnosis so clinicians can obtain tissue

via brain biopsy or cerebrospinal fluid cytology as

PCNSL remains a histologic diagnosis. Therefore,

the standard treatment for PCNSL is biopsy followed

by systemic chemotherapy or with intrathecal

chemotherapy.
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