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Abstract

Primary intracranial hemorrhage (ICH) or hemorrhagic strokes etiology is unknown in the initial stage. The location, size and
morphology are three important factors when reading the scan of intracranial hemorrhage.
Clinical ICH score correlates with a 30 day mortality which takes into consideration admission Glasgow coma scale,>80 years

old, ICH volume, infratentorial and presence of intraventricular hemorrhage. Management includes finding the cause of

hemorrhage or symptomatic management.

Keywords: Hemorrhage; Catastrophic; Craniotomy; Glioblastoma; Hematoma

Abbreviations: BG: Basal Ganglia; AVM: Arteriovenous
Malformation; DAVF: Dural Arteriovenous Fistula;
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Introduction

Acute intracranial bleeding can be due to a myriad
of reasons [1]. Most of these are obvious and can be
easily picked on imaging. Sometimes, however, it may be
challenging to determine the precise reason for these bleeds
on initial examination. In such cases, it is crucial to do a
thorough workup of the patient so as not to miss any occult
lesion [2,3].

While intracranial hemorrhage prompts the surgeon to opt
for immediate intervention, it is pertinent to find the cause
of hemorrhage before running any intervention, as the
hemorrhage could be associated with an underlying occult
lesion. Blind mediation in such cases can have catastrophic
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results for the patient [4,5].

In this abstract we’ll be highlighting seven different
cases presenting with intracranial hemorrhage all with
occult causes that resulted in bleeding. This abstract signifies
the importance of detailed investigation/imaging to reveal
the cause of bleed before proceeding towards any kind of
intervention.

Hypertensive Hemorrhage

Round or oval hyperdense mass in basal ganglia (BG) or
thalamus in patients with HTN [6].

Cerebral Amyloid Angiopathy

Normotensive  demented patient with  Lobar
hemorrhage(s) of different ages.Multifocal cortical/
subcortical microhemorrhages “black dots” on T2* [7,8].
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Hemorrhagic Neoplasm

Metastases at grey white matter junction with
disproportional oedema.

Primary may be solid or cystic with rim enhancement
and tiny vascular flow voids [9].

Cerebral Venous Sinus Thrombosis

Cord sign on NECT, T2* GRE MR [10,11].

Drug Abuse

Young/middle-aged adult with ischemic or hemorrhagic
stroke in close temporal proximity to drug administration
[12].

Vascular Malformation

Popcorn appearance with complete hypointense
hemosiderin rim on T2 MR [13]. Less common = thrombosed
hemorrhagic arteriovenous malformation (AVM), dural
arteriovenous fistula (dAVF) or middle cerebral artery
(MCA) aneurysm. Look for stagnating vessels, early draining
veins on DSA [14,15].
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In this review we’ll be highlighting different cases
presenting with intracranial hemorrhage all with occult
causes thatresulted in bleeding. This signifies the importance
of detailed investigation/imaging to reveal the cause of bleed
before proceeding towards any kind of intervention.

The first case is of a middle aged lady, who was a known
case of hypertension, presented with left sided headache
and right sided weakness. On initial MRI, she was diagnosed
with a large intraparenchymal hematoma in the right frontal
lobe. CT angiography done at that time did not show any
aneurysm or AV malformation. Following this, she underwent
digital subtraction angiography (DSA) which showed an
abnormal blush with neovascularization in the right cerebral
hemisphere, suspicious of tumor vascularity.

A few days later she presented with headache and
periorbital pain with drop in GCS. She underwent CT head
which revealed development of an acute intraparenchymal
hemorrhage in interval on a background of previously
resolving haematoma in right frontal lobe. The diagnosis of
a possible intra-tumoral rebleed was made. The patient then
underwent right frontotemporal craniotomy and debulking
of tumor with clot evacuation. She was found (Figure 1) to
have grade IV glioblastoma on histopathology.

Figure 1: CT Scan (A) shows bleed in the right frontal lobe with subarachnoid haemorrhage. Subsequent SWI (B) and T1W (C)
shows same findings. Subsequent on DSA patient has tumour blush and was diagnosed as glioblastoma.

The second case is of a 24-year-old lady who presented
with complaints of left-sided facial palsy and body
weakness for three months with sudden onset left sided
hemiparesis for one day. On brain MRI, she was found to
have chronic/resolving right basal ganglia hemorrhage with
intraventricular extension suspicious for an underlying
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neoplastic lesion. Subsequent DSA showed a hematoma,
raising the possibility of an occult lesion with no intracranial
aneurysm or AV malformation. Neuronavigation-guided
right fronto-temporal craniotomy and debulking of lesion
was carried out. On histopathology, the patient was found
(Figure 2) to have grade I pilocytic astrocytoma.
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Figure 2: SWI (A) shows right temporal lobe bleed which on post contrast (T1C) shows rim enhancement suggesting lesion.

The third case is of a 72-year-old gentleman who
presented to the ER with complaints of generalized tonic
clonic fits and altered level of consciousness. He also gave a
history of gait problems and dementia for the past four years.
The patient underwent CT scan of the brain which showed
left temporal lobe contusion with minimal surrounding
subarachnoid hemorrhage. It also showed subtle gyral

hyperdensity in the right parietal region and along the
margins of the right lateral ventricle. On subsequent MR, the
patient was found to have irregularity along the transverse
sinuses with multiple serpiginous flow voids in bilateral
occipital regions, along the transverse sinuses and occipital
bone. Findings were found (Figure 3) to be highly suspicious
for dural arteriovenous fistula.

Figure 3: CT scan (A) shows bleed in the left temporal lobe. Subsequent T2w (B) and T1W(C) show same findings with

associated CVST and numerous vascular channels.

In the fourth case of this series, a 45-year-old lady
presented with sudden onset drowsiness and acute
loss of consciousness. Her CT brain showed left frontal
intraparenchymal hemorrhage with intraventricular
extension and subarachnoid hemorrhage. Her CT
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angiography showed (Figure 4) a narrow neck aneurysm
at the bifurcation of the left internal carotid artery. On
subsequent DSA, successful coiling of left ICA terminus
aneurysm was performed with good aneurysm packing.
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Figure 4: CT Scan (A) shows bleed in the left frontal lobe. Subsequent CTA (B) and DSA (C) show left supraclinoid ICA aneurysm.

In the fifth case, a 46-year-old lady presented with
complaints of seizures followed by drowsiness. Her initial
workup was done with CT brain which showed a small
right temporal lobe hemorrhage. She was also found to
have diffuse cerebral oedema along with hydrocephalus.
She then underwent an MRI brain which redemonstrated
right temporal lobe hemorrhage. Marked intracranial
atherosclerotic disease with ectasia was also seen.

Subsequent CTA revealed an abnormal bunch of vessels in
the right posterior temporal lobe, representative of a small
vascular malformation. Further imaging with DSA showed a
pial AVM with nidus in the parietotemporal region supplied
by feeders from the temporal branch of right MCA and
posterior division of right middle meningeal artery, seen
(Figure 5) draining into the confluence of sinuses via a single
tortuous vein.

Figure 5: CT Scan (A) shows bleed in the right frontal lobe.
right pial AVM.

Subsequent SWI (B) shows blood and CTA (C) and DSA (D) show

The sixth case is of a 56-year-old gentleman, who was a
known case of small cell carcinoma of lung, presenting with
focal seizures for three days. On CT brain performed at the
time of presentation to the hospital, the patient was found to
have multifocal peripherally enhancing lesions involving the
grey-white matter junction of the brain likely representing
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metastasis. On subsequent MRI, hemorrhagic metastasis of
varying sizes with significant perilesional oedema and some
with central areas of necrosis were seen both in infratentorial
and supratentorial areas. She was diagnosed (Figure 6) with
small cell carcinoma with hemorrhagic metastasis to the
brain.
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enhancing lesions.

Figure 6: CT Scan (A) shows bleed at grey white junctions .Subsequent SWI (B) shows blood and T1wC MRI (C)shows rim

The final case in this case series is of a 56-year-old
gentleman who presented with left sided weakness. On
initial CT brain, right frontoparietal intraparenchymal
bleed was seen causing mass effect and midline shift with
intraventricular extension. On subsequent MRI, an abnormal
signal intensity area was seen at the site of prior hemorrhage
in the right frontal region. This showed dense internal

hemosiderin staining and rim-like peripheral hemosiderin
deposition. A scar-like area of enhancement was seen in the
center of the previously mentioned abnormal signal intensity
area. These findings were found (Figure 7) to be atypical for
a bland hematoma with differential possibility of a Cerebral
amyloid angiopathy.

resolution.

Figure 7: CT Scan (A) shows bleed at right frontal lobe .Subsequent SWI (B) shows blood and T1wC MRI ( C)shows significant

Conclusion

In conclusion, we would once again like to highlight the
importance of proper imaging with the appropriate imaging
modality to reach the root cause of the bleed. Only then
should we proceed for any kind of intervention.

However, we have designed an action plan and protocol to be
followed for proper evaluation:
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e Screen = NECT in cases with HTN

e Atypical age or history = MR with T2*/SWI/T1 C+ or CTA

e Ifhyperacute ischemic “stroke” = MR with T2*/SWI and
DWI

e If MR shows atypical hematoma=MRA or CTA

e If MRA or CTA inconclusive, go for DSA
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