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temporoparietal craniotomy and excision of lesion along 
with clot evacuation was performed. Histopathological 
examination confirmed it as cavernous hemangioma. We 
also performed susceptibility weighted imaging  (SWI) on 
our patient after the second surgery [Figure 4] and as many 
as eight new lesions were detected, which were missed in 
routine MRI and could have bled in future. Screening of his 
parents, siblings and children with SWI was negative for 
familial cavernomas, although genetic analysis could not 
be performed.

Cavernous malformations or cavernomas constitute 5‑13% 
of all central nervous system malformations, which may be 
single/multiple, familial/sporadic and congenital/ denovo 
in origin. They are dynamic lesions that grow and 
produce symptoms by repeated episodes of hemorrhage 
manifesting as micro or macro‑bleeds. Prospective 
annual risk of hemorrhage per lesion per year is around 
2.4%  (ranging from 1.6% to 3.1%) and hence making the 
pre‑operative identification of these lesions is essential 
and imperative.[1] MRI forms the quintessential diagnostic 
investigation of choice as it can pick up lesions depending on 
the presence and state of hemorrhage within. T2‑weighted 
GRE can better identify the hemosiderin laden tissue than 
conventional spin echo and fast spin echo T2‑weighted 
sequences.[2] Zabramski et al. have classified the lesions into 
four types based on imaging findings and have predicted 
the risk of hemorrhage in them.[3] However as traditionally 
called angiographically occult, sometimes they may remain 
completely undiagnosed on routine MRI/GRE sequences 
making patients highly susceptible for re‑bleeds. Micro‑bleeds 
may still remain occult in the absence of considerable mass 
effect or seizures, but macro‑bleeds like in our patient could 
be life‑threatening and therefore neurosurgeons would 

Sir,

We encountered an interesting and quite an eye‑opener 
“imaging wonder” helping in imageological diagnosis in a 
patient. A 38‑year‑old male patient presented with sudden 
onset severe headache with weakness of the left upper 
limb for 5 days. Rest of the neurological examination was 
normal. Computed tomography scan revealed left posterior 
frontal parenchymal bleed  [Figure 1]. Magnetic resonance 
imaging (MRI) of brain confirmed the bleed being hypointense 
in the center surrounded by peripheral hyperintensity 
on T1‑  and T2‑weighted imaging  [Figure  2] along with 
blooming on gradient echo  (GRE). Rest of the brain was 
normal. After explaining the options of close observation 
versus biopsy, patient was taken up for excisional biopsy. 
Right frontoparietal craniotomy was done and the lesion 
was excised along with surrounding clot via trans‑sulcal 
approach. The lesion had a thick capsule with a clear gliotic 
plane all around. To our surprise, the histopathology was 
inconclusive. Patient had an uneventful recovery from the 
weakness and was under regular follow‑up for 2 months 
when he presented again with sudden onset of severe 
headache, right hemiparesis, aphasia and altered sensorium. 
This time the imaging revealed a 4 cm × 4 cm “mirror bleed” 
in the left temporoparietal area with a significant mass 
effect [Figure 3]. Patient underwent emergency left fronto 

Revealing the hidden: 
Delight of susceptibility 
weighted imaging for 
neurosurgeons!

Figure 1: Computed tomography scan brain plain showing hyperdense, 
well-defined lesion in the right posterior frontal region

Figure 2: Magnetic resonance imaging brain T2-weighted image axial 
section showing the well-defined lesion with hypointense center and 
with peripheral hyperintensity in the right posterior frontal region
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like to have a diagnostic modality even more sensitive 
than the routine GRE sequence. SWI is one such modality, 
which has emerged in the neurovascular panorama off‑late. 
SWI is assembled from both magnitude and phase images 
from a high‑resolution, 3D velocity compensated GRE 
sequence.[4] SWI exploits different relaxation rates between 
venous and arterial blood as well as the phase changes caused 
by the susceptibility differences between the oxygenated 
and deoxygenated hemoglobin. Therefore, this technique is 
exquisitely sensitive to small differences and enhances the 
signal intensity loss in the venous circulation. SWI has been 
found useful in ischemic stroke,[5] spontaneous intracerebral 
bleeds, cerebral amyloid angiopathy, trauma[6] and sepsis.[7] 
Mittal et al. have also described about the role of SWI in 
detecting penumbra similar to diffusion-perfusion imaging 
performed routinely for cerebral stroke.[8] Furthermore, SWI 
has been found more sensitive than gradient-recalled echo 
T2* in detecting size, number, volume and distribution of 
hemorrhagic lesions.[4]

In the present case, T2 GRE sequence could not identify 
another lesion and we thought that we were dealing with 
a solitary cavernoma. This highlights the importance of 
getting SWI as a routine in detecting multiple occult lesions 
if any, even in sporadic and solitary cavernomas because 
it will help neurosurgeons prognosticate the disease in a 
better way and will also guide them in planning any possible 
surgical intervention for progressively growing and non-
eloquent lesions in the future if required.

Lakshmanarao Chittem,  
Alugolu Rajesh, Ashish Kumar

Department of Neurosurgery, Nizam’s Institute of Medical 
Sciences, Punjagutta, Hyderabad, Telangana, India

Address for correspondence: 
Dr. Alugolu Rajesh, 

Department of Neurosurgery, Nizam’s Institute of Medical Sciences, 
Punjagutta, Hyderabad, Telangana, India. 

E-mail: drarajesh1306@gmail.com

References

1.	 Gross BA, Lin N, Du R, Day AL. The natural history of intracranial 
cavernous malformations. Neurosurg Focus 2011;30:e24.

2.	 Haque TL, Miki Y, Kanagaki M, Takahashi T, Yamamoto A, 
Konishi J, et al. MR contrast of ferritin and hemosiderin in the brain: 
Comparison among gradient-echo, conventional spin-echo and fast 
spin-echo sequences. Eur J Radiol 2003;48:230-6.

3.	 Zabramski JM, Wascher TM, Spetzler RF, Johnson B, Golfinos J, Drayer 
BP, et al. The natural history of familial cavernous malformations: 
Results of an ongoing study. J Neurosurg 1994;80:422-32.

4.	 Mittal S, Wu Z, Neelavalli J, Haacke EM. Susceptibility-weighted 
imaging: Technical aspects and clinical applications, part 2. AJNR 
Am J Neuroradiol 2009;30:232-52.

5.	 Conforto AB, Lucato LT, Leite Cda C, Evaristo EF, Yamamoto FI, 
Scaff M. Cerebral microbleeds and intravenous thrombolysis: Case 
report. Arq Neuropsiquiatr 2006;64:855-7.

6.	 Koennecke HC. Cerebral microbleeds on MRI: Prevalence, associations, 
and potential clinical implications. Neurology 2006;66:165-71.

7.	 Corrêa DG, Cruz Júnior LC, Bahia PR, Gasparetto EL. Intracerebral 
microbleeds in sepsis: Susceptibility-weighted MR imaging findings. 
Arq Neuropsiquiatr 2012;70:903-4.

8.	 Mittal P, Kalia V, Dua S. Pictorial essay: Susceptibility-weighted 
imaging in cerebral ischemia. Indian J Radiol Imaging 2010;20:250-3

Figure 3: Magnetic resonance imaging brain T2-weighted axial image 
showing a large lesion with varying intensities in the left posterior frontal 
region with mass effect and midline shift. The biopsy of the lesion was 
confirmed as cavernoma

Figure 4: Magnetic resonance imaging brain susceptibility weighted 
imaging axial sections showing numerous other lesions on either side
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