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brain barrier, which manifested as leptomeningeal 
enhancement. The fact that he made excellent recovery 
to immunomodulatory therapy highlights the need 
for prompt recognition and management to avoid 
morbidity.
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Intravascular lymphomatosis 
with recurrent cerebral 
hemorrhages

Sir,
Intravascular  lymphomatosis  ( IL)  i s  a  rare 
lymphoproliferative disorder characterized by proliferation 
of neoplastic lymphocytes within vessel lumen with no or 
minimal parenchymal involvement. The central nervous 
system and skin are the most common sites, however, 
rarely other organ involvement has also been described.[1-6] 
We report a patient with IL presenting with focal cerebral 
mass lesion and recurrent cerebral hemorrhage.

A 47-year-old male presented with two episodes 
of focal onset tonic-clonic seizures with secondary 
generalization in the one week before admission. 
On admission, general physical and neurological 
examination were normal, except for moderate 
anterograde amnesia. Laboratory investigation showed: 
Elevated erythrocyte sedimentation rate (58 mm1h); 

elevated serum lactic dehydrogenase level (1821 U/L); 
elevated C reactive protein level (15.3 mg/dl); low 
thrombocyte count (89-94 3 109/L); normal total and 
differential leukocyte counts; and normal prothrombin 
and partial thromboplastin time. Serological test for 
HIV was negative. Tumor markers including CA199, 
CA125, NSE, CEA, AFP were all within the normal 
range. Cerebrospinal fluid (CSF) opening pressure was 
80 mmH2O, cell count was 450 cells 3 106/L and 10 
leukocytes 3 106/L, protein was 0.628 g/L and sugar 
was normal. Cytology for malignant cells was negative.

Ultrasound of the abdomen was normal and computed 
tomography (CT) scan of chest and abdomen were 
normal. Non-contrast magnetic resonance imaging 
(MRI) scan demonstrated an abnormal low-signal area 
of 1.5 3 2 3 3 cm in the right frontal lobe. Contrast study 
showed nodular enhancement of the lesion with mild 
surrounding edema [Figure 1]. He had recurrence of 
seizures on day nine of admission and non-contrast MRI 
done on the day of third seizure revealed hemorrhage 
in the previous right frontal lobe and also a new 
hemorrhagic lesion in the left temporal lobe [Figure 2].

Patient was treated with antiepileptic medication 
and corticosteroids. He continued to have recurrent 

Figure 1: (a) On the same day of the second seizure plain MRI scan 
demonstrates an abnormal low-signal area of 1.5 3 2 3 3 cm in the right 
frontal lobe on T1 image (arrow). (b) Contrast MRI two days later showed 
nodular enhancement in the lesion, mild surrounding edema, the mass 

effect was not prominent (arrow head) 

Figure 2 (a,b): Plain MRI scan nine days later showed hemorrhage at the 
lesion in the frontal lobe (arrow), also in the left temporal lobe 

(arrow head)
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seizures. Stereotactic brain biopsy of the right frontal 
lesion done one and half months of the presentation 
showed hemorrhage, gliosis, and calcification. 
During the follow-up he had repeated MRI and 
CT studies which revealed multiple hemorrhages 
[Figure 3]. Diagnostic possibility of agniitis was 
considered and cerebral angigram was done which 
was essentially normal. After three and half months 
of onset of the illness he developed fever, right sided 
weakness and progressive dementia and two weeks 
later he lapsed into coma. An emergent CT scan 
demonstrated a left hemispheric mass lesion with 
lateral ventricle effacement and midline shift, Emergent 
left subtemporal decompression was performed and 
the lesion was biopsied. Pathological examination 
of the lesion showed proliferation of large, atypical 
lymphoid cells in the lumen of small vessels and cell 
infiltration beyond the vessel wall into the adjacent 
brain parenchyma. Immunocytochemistry showed 
positive cells for CD20 confirming B-cell IL [Figure 4]. 
Bone marrow done fifteen days after the emergent 
brain operation showed neoplastic cells (single or 

clusters) with large round nucleus, fine chromatin, 
prominent nucleoli and basophilic cytoplasm with 
vacuolation. After the operation the patient was treated 
with five cycles of chemotherapy: Cyclophosphamide, 
adriamycin, vincristine, and prednisolone regimen 
(CHOP), followed by cranial radiotherapy. The mental 
status improved transiently however, aphasia, and 
hemiparesis remained unchanged. He continued to 
have recurrent seizures. He died 17 months after the 
presentation and autopsy could not be conducted.

Intravascular lymphomatosis is difficult to diagnose 
ante-mortem because of its variable clinical presentation 
and nonspecific laboratory findings.[7] Neuroimaging 
findings are also nonspecific and include mass lesions, 
infacts with or without hemorrhagic transformation, 
and nonspecific white matter lesions.[8] In our patient 
the initial MRI showed an enhancing mass lesion 
which later developed hemorrhage. Subsequent 
MRI and CT scans done during the course of illness 
showed recurrent hemorrhagic lesions with no peri-
lesional edema. We feel that these hemorrhagic lesions 
were related to the primary pathology, IL. In IL, the 
tumor cells are predominantly or entirely within the 
vascular lumen however, extravascular extension may 
occur. In our patient, the pathological examination 
showed proliferation of large, atypical lymphoid cells 
in the lumen of small vessels, at the same time cell 
infiltration beyond the vessel wall into the adjacent brain 
parenchyma. The hemorrhagic lesions seen on the CT 
and MRI probably represent these lesions. The clinical 
presentation, course, and neuroimaging findings in our 
patient suggest that one should suspect the diagnostic 
possibility of IL with such presentation and a brain 
biopsy should be done to exclude IL. 
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Figure 4: (a) Proliferation of large, atypical lymphoid cells in the lumen 
of small vessels; some cells infiltrated beyond the vessel wall into the 
adjacent neural tissue (H and E, original magnification, 3100). (b) The 
immunocytochemistry studies showed these cells expressed B-cell 

markers (CD20) (IH, original magnification, 3200)

Figure 3 (a,b): One month later, plain CT scan showed new hemorrhage 
in the left hemisphere (arrow head), the low density in the right frontal 

lobe was the location of the biopsy (arrow)
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Cerebral pial arteriovenous 
fistula with associated varix 
treated by direct surgery
Sir,
Cerebral pial arteriovenous fistula (AVF), fistula 
between the pial or cortical arteries and a draining 
vein without an intervening vascular network is a 
rare vascular malformation.[1] The optimum treatment 
strategy is uncertain. Various treatment options 
include: Direct surgery, endovascular treatment or 
both.[1-5] Several recent reports have used endovascular 
techniques to treat AVF successfully.[6-8] We focus on the 
merits of direct surgical treatment of AVF in an easily 
accessible location.

A 14-year-old male presented with right focal onset 
convulsive seizures. Neurological examination was 
essentially normal. T2-weighted magnetic resonance 
(MR) images demonstrated a signal flow void lesion 
in the left parietal convexity, around which tortuous 
hypointensity was seen, suggesting an enlarged feeding 
artery and a draining vein [Figure 1]. A left internal 
carotid angiogram revealed an AVF between an enlarged 
angular artery and an associated varix in the ascending 
parietal vein with marked ectasia that drained into the 
superior sagittal sinus [Figure 2].

Figure 1: Axial T2-weighted MR image demonstrating a heterogeneous 
flow void lesion

Patient underwent a left-sided parieto-occipital 
craniotomy in the prone position. A craniotomy was 
extended to the opposite side across the superior 
sagittal sinus. Following the dural incision, we found a 
cerebral pial AVF between an enlarged angular artery 
and an associated varix on the parietal cortex. Around 
the fistulous communication site, the enlarged angular 
artery and associated varix were carefully dissected 
from the surrounding brain tissue. We also found small 
branches arising from the enlarged angular artery near 
the fistula [Figure 3]. Branches draining into the fistula 
site near the varix were cauterized and those draining 
into normal brain tissue were preserved by careful 
dissection. The varix collapsed and lost turgidity 
immediately after clipping the angular artery near to 
the fistula site. Next, we interrupted a draining vein 
that was found running towards the superior sagittal 
sinus and the varix wall was excised without any 
intraoperative active bleeding. Careful inspection 
revealed a single pore of an excurrent draining vein 
inside the varix and disconnection of the fistula was 
completed by permanent clipping. We did not peel off 
the varix wall from the adjacent cerebral parenchyma 
any further, as the varix was adherent firmly to the 
surrounding brain parenchyma. Postoperative cerebral 
angiography confirmed complete disappearance of the 
AVF as well as the associated varix. The distal part of 
the angular artery remained dilated, but demonstrated 
normal venous drainage [Figure 4]. The patient 
returned to normal school life without any neurological 
deficits and was free from seizures at a two-year follow-
up examination.

Pial AVFs are rare vascular malformations that 
have abnormal direct connections between feeding 
arteries and a draining vein without intervening 
vascular networks, and have been recently recognized 
as a distinct entity, different from arteriovenous 
malformations (AVMs) and dural AVFs. They can be fed 

Figure 2: Left internal carotid angiograms (Left: Anteroposterior view, Right: 
Lateral view) revealing a direct AVF between an enlarged angular artery and 
associated varix on the ascending parietal vein draining into the superior 
sagittal sinus. The ascending parietal vein demonstrates marked ectasia
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