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Abstract 

Cortical laminar necrosis (CLN) is a persistent ischemic injury attributed to a particular pan necrosis of the cerebral 
cortex (comprising neurons, glia, and blood vessels although underline white matter is totally or partially spared). CLN 
is represented radiologically by the typical curvilinear gyriform distribution high signal intensity cortical lesions on T1 
weighted MRI images in the affected cerebral convolutions. This is a case of cortical laminar necrosis following old left 
temporo-parietal ischemic infarction. A 67-year male patient with a prior history of old left temporo-parietal ischemic 
infarction came for follow up MRI for old right-sided hemiplegia and aphasia. He was diabetic and hypertensive. MRI 
Brain images showed large old left temporo-parietal ischemic infarction in the territory of Lt. MCA. There is associated 
subacute ischemic infarct at the left occipital cortex. There is laminar linear cortical hyperintensity in T1WI following 
gyral distribution, accompanied by loss of the volume of the underlying cortex at the left temporo-parieto-occipital 
region suggesting cortical laminar necrosis and this picture appeared two months following old cerebral infarction and 
shortly the patient died.  
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1. Introduction

Cortical laminar necrosis (CLN) is a persistent ischemic injury attributed to a particular pan necrosis of the cerebral 
cortex (comprising neurons, glia, and blood vessels although underline white matter is totally or partially spared)[1]. 
The gray matter of the cerebral cortex consists of six layers [2]. The third layer is the most able to be harmed, then 
comes the fifth or sixth, with the second and fourth being approximately less susceptible to ischemic necrosis from 
hypoperfusion[1].  

CLN mostly occurs when the degree of hypoxic injury is not enough to cause total cortical damage. The white matter is 
usually not affected in the ischemic manifestation as it is less metabolically active [3]. It believed to be attributed to 
hypoxic encephalopathy, hypoglycemic encephalopathy, immunosuppressive therapy, status epilepticus, and cerebral 
infarction [4]. CLN characterized by neuronal ischemia associated with gliosis and the deposition of fat-filled loaded 
macrophages layers [5]. 

CLN is represented radiologically by the typical curvilinear gyriform distribution high signal intensity cortical lesions 
on T1 weighted MRI (T1WI) images in the affected cerebral convolutions [6]. This laminar pattern is thought to be due 
to the higher sensitivity of the gray matter than the white matter to the effect of hypoperfusion [7].  
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2. Case report 

A 67-year male patient with a prior history of old left temporo-parietal ischemic infarction came for follow up MRI for 
old right-sided hemiplegia and aphasia. He was diabetic and hypertensive. The patient had a history of developing the 
symptoms during doing coronary angiography. Follow up Magnetic resonance Imaging (MRI) of the brain was done 
after two months of the first attack due to deterioration of symptoms.  

MRI Brain images [Figure 1; (a-k)] showed large old left temporo-parietal- ischemic infarction in the territory of Lt. 
MCA, that showed hypointense signal in both diffusion weighted sequence (DWI) and T1WI, with hyperintense signal 
in T2 weighted MRI (T2WI) and FLAIR sequences. There is associated area of subcortical hyperintensity at the left 
occipital cortex in both T2WI and FLAIR sequences and isointense signals in DWI with no restricted diffusion and 
showed faint hypointense signal in T1WI suggesting subacute insult. There is laminar linear cortical hyperintensity in 
T1WI following gyral distribution, accompanied by loss of the volume of the underlying cortex at the left temporo-
parieto-occipital region suggesting cortical laminar necrosis. Magnetic Resonance Angiography (MRA) detected 
occlusion at M2 segment of left middle cerebral artery (MCA) with attenuated peripheral branches and shortly the 
patient died. 

 

Figure 1 MRI brain of a case of cortical laminar necrosis (a-k); (a&b) Axial T2WI, (c&d) Axial FLAIR, (e&f) Axial DWI, 
(g&h) Axial T1WI, (i&j) Sagittal T1WI and (k) 3D TOF MRA. 

3. Discussion 

Cortical laminar necrosis is considered a specific type of infarction that affects the cerebral cortex, which for the most 
part creates following summed up hypoxia instead of an abnormality within the local vasculature. Deficiency of oxygen 
or glucose as in anoxia, hypoglycemia, status epilepticus, ischemic cerebral stroke and more uncommon in 
immunosuppressive treatment and polychemotherapy has been assigned as a leading cause of cortical laminar necrosis 
[8]. 

The patient introduced in this report is consistent with patients at risk of vascular events, senior patients, male > female, 
history of vascular disease risk factors (diabetes and hypertension) and the old cerebral infarct was developed during 
doing coronary angiography [9]. 

This case introduced CLN in a patient with old cerebral ischemic infarction. MRI is useful for detection and 
characterization of brain infarcts, yet a few MRI reports have documented the presence of CLN caused by ischemic 
stroke [10]. The CLN, seen as a laminar high signal lesion on T1WI, was first discussed by Sawada et al., in a patient with 
anoxic encephalopathy [11].  

In the presented images; there is laminar linear cortical hyperintensity in T1WI images following gyral distribution, 
accompanied by loss of the volume of the underlying cortex at the left temporo-parieto-occipital region suggesting 
cortical laminar necrosis and this picture appeared two months following old cerebral infarction. This matched the 
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results of previous studies that mentioned “the typical hyperintense cortical signal lesion on T1WI usually appears only 
2 weeks after the clinical onset during the subacute or chronic phases” [1, 6]. Other studies mentioned that CLN usually 
shows characteristic cortical high intensity on T1WI from 2 weeks to 2 years after ischemic insult [5, 11-13].  

In spite of the fact that the mechanism of T1 shortening in CLN stays indistinct it is accepted that the T1WI 
hyperintensity saw in CLN is believed to be because of the particular neuronal damage, trailed by higher concentration 
of proteins (and other macromolecules), glial cell multiplication, and deposition of fat-loaded macrophages in the 
cortical area affected that enhance relatively by confining the movement of water molecules, thus causing T1 shortening 
[14-15].  

4. Conclusion 

Cortical laminar necrosis is a specific type of cortical infarction. CLN is characterized radiologically by high intensity 
cortical lesions on T1WI which shows a typical curvilinear gyriform distribution, following the cerebral convolutions 
affected.  
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