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Histological characterization of ‘white’ clots retrieved by mechanical thrombectomy from 
acute ischemic stroke patients 
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Karen M Doyle1,2. 
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Introduction: 
Advances in mechanical thrombectomy have created the unique opportunity to study the 
acute ischemic stroke clot material. However, there is a lack of uniformity in the 
histopathologic characterization of thrombi. Many clots are mainly red in colour and 
predominantly composed of Red Blood Cells and Fibrin.  In this context, ‘white’ clots represent 
a less common entity and their histological composition is largely unknown. 
We investigated the histopathological features of 21 ‘white’ clots retrieved by thrombectomy. 
To our knowledge, this is the first series reported to date. 
 
Methods: 
Twenty one mechanically extracted ‘white’ thrombi were collected from two partner 
hospitals: Beaumont Hospital and Sahlgrenska University Hospital. Clots were immediately 
formalin-fixed and subsequently embedded in paraffin. For each case, serial sections of 3-µm 
thickness were cut and stained with Hematoxylin & Eosin and Martius Scarlett Blue (MSB) for 
the identification of main clot components. The MSB-stained slide underwent whole slide 
scanning (Olympus VS120) and histologic quantification was performed using Orbit Image 
Analysis Software (Orbit Image Analysis, Idorsia Ltd.). Von Kossa staining was performed to 
confirm calcification when suspected. The presence of specific components was assessed by 
immunostaining for platelets (CD42b), von Willebrand Factor (vWF) and fatty-acid binding 
protein (FABP4) for adipocytes.  
 
Results: 
The quantification identified the Platelets as the major component in ‘white’ clots’ accounting 
for up to 90% of their composition. The main components showed mean values of 75.67% for 
Platelets, 13.36% for Fibrin, 5.07% for Red Blood cells and 3.75% for White Blood Cells 
Immunostaining confirmed the presence of CD42b and vWF in all cases. Collagen and 
calcification were present in one case. Interestingly, adipocytes represented the main 
component in two cases. 
 
Conclusions: 
Platelets are the key component of ‘white clots’. Calcification and adipocytes are also found 
occasionally. Increased levels of platelets and calcium confer resistance to thrombolysis and 
may render clots stiffer and less accessible for stent retrievers leading to low recanalization 
rates. The presence of adipocytes may represent a histological marker of fat embolism when 
suspected or a vulnerable atherosclerotic plaque, especially if associated with collagen. 
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