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AIM:
•	 To study the association between“MIDDLE CEREBRAL 

ARTERY(MCA) HYPOINTENSITY SIGN” on   SUSCEP-
TIBILITY WEIGHTED IMAGING(SWI) and infarct vol-
ume in acute MCA territory stroke.

OBJECTIVE
•	 To demonstrate the association of MCA hypointensity 

sign on SWI with greater volume of infracted brain 
tissue in MCA territory acute stroke as compared to 
patients with MCA territory acute stroke with no de-
monstrable MCA hypointensity sign.

MATERIALS AND METHODS
•	 STUDY DESIGN : Prospective and retrospective study
•	 STUDY SETTING : 1.5 T MRI system  – Magnetom Sie-

mens Avanto   
•	 SAMPLE SIZE :20

METHODOLOGY:
The MRI images of a group of 20 patients who present-
ed with acute stroke were studied. Diffusion weighted se-
quences, apparent diifusion coefficient maps and suscep-
tibility weighted images (mIP, Mag, phase and SWI) were 
obtained. The volume of brain tissue showing diffusion re-
striction was calculated and compared among two groups. 
Group A contained cases with positive MCA hypointensity 
sign and group B contained MCA territory acute infarcts 
with negative MCA hypointensity sign.

•	 INCLUSION CRITERIA :
Patients presenting with stroke within 12 hours of onset. 

•	 EXCLUSION CRITERIA :
Patients with : 
•	 Intracranial aneurysm clips.
•	 Intra-orbital metal fragments.
•	 Any electrically, magnetically or mechanically activated 

implants (including cardiac pacemakers, biostimula-
tors, neurostimulators, cochlear implants, and hearing 
aids).

SWI parameters
•	 Repetition time - TR/TE - 49/40 ms 
•	 Flip angle – 15°
•	 Rectangular field of view (FOV) – 230mm
•	  Slice thickness -2.2 mm.
•	 Slices per slab – 56 & minIP reconstructions.

RESULTS
1.	 	 Of the 20 patients studied, MCA hypointensity sign 

was demonstrable in 9 patients (group A) and 11 pa-
tients showed no hypointenaity sign (group B).

2.	 	 The volume of brain tissue involved in patients with 
no demonstrable MCA hypointensity sign ranged 
from 2 to 54 cc on diffusion weighted images.

3.	 	 The volume of brain tissue involved in patients with 
demonstrable MCA hypointensity sign ranged from 
46 to 116 cc on diffusion weighted images.

4.	 	 MCA territory infarcts with hypointensity sign showed 
significant correlation with larger volume of infarcts 
(p~.0237).

DISCUSSION:
SWI is a high spatial resolution, gradient MRI sequence. 
Diamagnetic, paramagnetic and ferromagnetic substances 
produce inhomogenieties in the magnetic field which re-
sults in signal loss. Deoxyhemoglobin is a para magnetic 
substance due to presence of unpaired electrons.1 This 
results in signal loss along the MCA resulting in the MCA 
hypointensity sign.

Detection of intra-arterial clot is of diagnostic and prog-
nostic significance. Derex L et al have demonstrated a 
poor prognostic outcome of patients with demonstrable 
artery occlusion on MRA.2

Dayanand lingegowda et al compared the accuracy of sus-
ceptibility sign with contrast enhanced MRA (gold stand-
ard) and found that the susceptibility sign had a sensitivity 
82% and a specificity of 100%.3

In another study conducted by Christian W et al 88 con-
secutive patients with acute ischemic stroke due to 
middle cerebral artery (MCA) occlusions under- going 
endovascular recanalization were screened. Thrombus vis-
ibility and location on SWI were compared to those on 
TOF-MRA, GE-MRA and DSA. The association between 
thrombus length on SWI and reperfusion success was 
studied. Eighty-four of the 88 patients included (95.5 %) 
showed an MCA thrombus on SWI. Strong correlations 
between thrombus location on SWI and that on TOF-MRA 
(P<0.001), GE-MRA (P<0.001) and DSA (, P<0.001) were 
observed. They also concluded that SWI was superior 
compared to the other techniques in assessing the distal 
end of the thrombus.4

In our study, the volume of infarcted brain tissue in acute 
MCA territory stroke as demonstrated by diffusion weight-
ed images was higher in group A patients than in group B 
patients. This can be explained by the fact that the sen-
sitivity of susceptibility sign in demonstrating major vessel 
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thrombus (M1/M2 segments of MCA) is higher than that in 
the peripheral branches (M3 segment of MCA).5

Bigger infarct volumes are associated with poor outcomes 
even in the setting of timely institution of thrombolytic 
therapy. Yoo et al demonstrated that   patients with initial 
infarcts >70cc, all had poor outcomes despite a 50% re-
canalization rate. Patients with initial infarct volumes <70cc 
who recanalized early had the best clinical outcomes.6

The overlap in infarcted volume seen in some of the cases 
in group B with group A can be explained by the presence 
of white clots in the M1/M2 segments of MCA. All acute 
thrombi do not produce blooming. White clots are ones in 
which are predominantly composed of white blood cells. 
The changes in the paramagnetic effect of the thrombus as 
compared to rest of the flowing blood depend on content 
of the clot. Clots in which white blood cells predominate 
show more subtle changes in paramagnetic effect as com-
pared to red blood cell predominant clots.7

CONCLUSION:
Presence of hypointensity sign on susceptibility weighted 
images in acute MCA territory infarcts is associated with a 
greater volume of infarct as compared to acute MCA terri-
tory infarcts showing no hypointensity sign. 

IMAGES:

Susceptibility weighted image showing hypointensity sign 
in distal M1 segment of left middle cerebral artery.

	
Diffusion weighted images of the same patient showing 
acute left MCA infarct.
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