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Abstract


The knowledge on the etiology of thrombosis has increased tremendously over the past decades. Nevertheless, Virchow triad is still traditionally invoked to explain mechanisms leading to thrombosis, alleging concerted roles for abnormalities in blood composition, vessel wall components, and blood flow in the development of arterial and venous thrombosis. Recent decades have been focused primarily on describing abnormalities in blood composition, including defects of coagulation proteins and platelets. Although defects of coagulation factors are relatively well-described in the literature, prothrombotic platelet disorders are still less understood. One such defect, the Wien–Penzing defect was first described in 1991. Another platelet defect is sticky platelet syndrome (SPS). In this article, we review information about SPS, and we propose a new definition and standardization of diagnostic criteria. We also attempt to explain the causes and consequences of this condition.






        
[bookmark: N10C43]
Keywords

hyperaggregability - 
multifactorial - 
platelet - 
thrombosis
      




 

[bookmark: ]

[bookmark: N11282]
	
References


	
[bookmark: OR02342-1]1 Holiday PL, Mammen E, Gilroy J. Sticky platelet syndrome and cerebral infarction in young adults.  Paper presented at: The Ninth International Joint Conference on Stroke and Cerebral Circulation; February 16–18, 1983; Phoenix, AZ 





PubMedGoogle Scholar





	
[bookmark: JR02342-2]2 Sinzinger H, Kaliman J, O'Grady J. Platelet lipoxygenase defect (Wien-Penzing defect) in two patients with myocardial infarction. Am J Hematol 1991; 36 (3) 202-205 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-3]3 Beer JH, Pederiva S, Pontiggia L. Genetics of platelet receptor single-nucleotide polymorphisms: clinical implications in thrombosis. Ann Med 2000; 32 (Suppl. 01) 10-14 





PubMedGoogle Scholar





	
[bookmark: JR02342-4]4 al-Mefty O, Marano G, Raiaraman S, Nugent GR, Rodman N. Transient ischemic attacks due to increased platelet aggregation and adhesiveness. Ultrastructural and functional correlation. J Neurosurg 1979; 50 (4) 449-453 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-5]5 Mammen EF. Ten years' experience with the “Sticky platelet syndrome”. Clin Appl Thromb Hemost 1995; 1: 66-72 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-6]6 Rubenfire M, Blevins RD, Barnhart M, Housholder S, Selik N, Mammen EF. Platelet hyperaggregability in patients with chest pain and angiographically normal coronary arteries. Am J Cardiol 1986; 57 (8) 657-660 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-7]7 Mammen EF, Barnhart MI, Selik NR, Gilroy J, Klepach GL. “Sticky platelet syndrome”: a congenital platelet abnormality predisposing to thrombosis?. Folia Haematol Int Mag Klin Morphol Blutforsch 1988; 115 (3) 361-365 





PubMedGoogle Scholar





	
[bookmark: JR02342-8]8 Mammen EF. Sticky platelet syndrome. Semin Thromb Hemost 1999; 25 (4) 361-365 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-9]9 Bick RL. Sticky platelet syndrome: A common cause of unexplained arterial and venous thrombosis. Clin Appl Thromb Hemost 1998; 4: 77-81 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-10]10 Warrier I, Nigro M, Hillman C , et al.  Platelet activation associated with stroke migraine in children. Thromb Haemost 1991; 65: 772 





PubMedGoogle Scholar





	
[bookmark: JR02342-11]11 Berg-Dammer E, Henkes H, Trobisch H, Kühne D. Sticky platelet syndrome: a cause of neurovascular thrombosis and thromboembolism. Interv Neuroradiol 1997; 3 (2) 145-154 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-12]12 Chittoor SR, Elsehety AE, Roberts GF, Laughlin WR. Sticky platelet syndrome: a case report and review of the literature. Clin Appl Thromb Hemost 1998; 4: 280-284 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-13]13 Andersen JA. Report: bleeding and thrombosis in women. Biomed Progress 1999; 12: 40 





PubMedGoogle Scholar





	
[bookmark: JR02342-14]14 Chaturvedi S, Dzieczkowski JS. Protein S deficiency, activated protein C resistance and sticky platelet syndrome in a young woman with bilateral strokes. Cerebrovasc Dis 1999; 9 (2) 127-130 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-15]15 Ruiz-Argüelles GJ, López-Martínez B, Cruz-Cruz D, Esparza-Silva L, Reyes-Aulis MB. Primary thrombophilia in Mexico III: A prospective study of the sticky platelet syndrome. Clin Appl Thromb Hemost 2002; 8 (3) 273-277 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-16]16 Frenkel EP, Mammen EF. Sticky platelet syndrome and thrombocythemia. Hematol Oncol Clin North Am 2003; 17 (1) 63-83 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-17]17 Lewerenz V, Burchardt T, Büchau A, Ruzicka T, Megahed M. Livedoid vasculopathy with heterozygous factor V Leiden mutation and sticky platelet syndrome [in German]. Hautarzt 2004; 55 (4) 379-381 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-18]18 Ruiz-Argüelles GJ, López-Martínez B, Valdés-Tapia P, Gómez-Rangel JD, Reyes-Núñez V, Garcés-Eisele J. Primary thrombophilia in Mexico. V. A comprehensive prospective study indicates that most cases are multifactorial. Am J Hematol 2005; 78 (1) 21-26 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-19]19 Bick RL, Hoppensteadt D. Recurrent miscarriage syndrome and infertility due to blood coagulation protein/platelet defects: a review and update. Clin Appl Thromb Hemost 2005; 11 (1) 1-13 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-20]20 Kahles H, Trobisch H, Kehren H. Disseminated coronary occlusions and massive pulmonary embolism in a 40-year-old woman [in German]. Dtsch Med Wochenschr 2006; 131 (13) 672-675 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-21]21 Fodor M, Facskó A, Berényi E, Sziklai I, Berta A, Pfliegler G. Transient visual loss triggered by scuba diving in a patient with a petrous epidermoid and combined thrombotic risk factors. Pathophysiol Haemost Thromb 2007; 36 (6) 311-314 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-22]22 Randhawa S, Van Stavern GP. Sticky platelet syndrome and anterior ischaemic optic neuropathy. Clin Experiment Ophthalmol 2007; 35 (8) 779-781 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-23]23 Mühlfeld AS, Ketteler M, Schwamborn K , et al.  Sticky platelet syndrome: an underrecognized cause of graft dysfunction and thromboembolic complications in renal transplant recipients. Am J Transplant 2007; 7 (7) 1865-1868 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-24]24 El-Amm JM, Andersen J, Gruber SA. Sticky platelet syndrome: a manageable risk factor for posttransplant thromboembolic events. Am J Transplant 2008; 8 (2) 465 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR02342-25]25 Kannan S, Dhanasegaran S, Raji V. Recurrent arterial thrombosis in a young male: sticky platelet syndrome. Internet J Hematol 2008;4(1). Available at:  http://ispub.com/IJHE/4/1/6472 






PubMedGoogle Scholar





	
[bookmark: JR02342-26]26 Sand M, Mann B, Bechara FG, Sand D. Sticky platelet syndrome type II presenting with arterial microemboli in the fingers. Thromb Res 2009; 124 (2) 244 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-27]27 Mears KA, Van Stavern GP. Bilateral simultaneous anterior ischaemic optic neuropathy associated with Sticky Platelet Syndrome. Br J Ophthalmol 2009; 93 (7) 885-886 , 913 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-28]28 Bojalian MO, Akingba AG, Andersen JC , et al.  Sticky platelet syndrome: an unusual presentation of arterial ischemia. Ann Vasc Surg 2010; 24 (5) 691.e1-691.e6 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-29]29 Loeffelbein DJ, Baumann CM, Mücke T, Wolff KD, Hölzle F, Kesting MR. Sticky platelet syndrome as a possible cause for free flap failure—a case report. Microsurgery 2010; 30 (6) 466-468 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-30]30 Rac MW, Minns Crawford N, Worley KC. Extensive thrombosis and first-trimester pregnancy loss caused by sticky platelet syndrome. Obstet Gynecol 2011; 117 (2 Pt 2) 501-503 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-31]31 Gehoff A, Kluge JG, Gehoff P , et al.  Recurrent strokes under anticoagulation therapy: Sticky platelet syndrome combined with a patent foramen ovale. J Cardiovasc Dis Res 2011; 2 (1) 68-70 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-32]32 Guillermo J, Ruiz-Argüelles GJ, Alarcón-Urdaneta C, Calderón-García J, Ruiz-Delgado GJ. Primary thrombophilia in México VIII: Description of five kindreds of familial sticky platelet syndrome phenotype. Rev Hematol Mex 2011; 12: 73-78 





PubMedGoogle Scholar





	
[bookmark: JR02342-33]33 Šimonová R, Bartosová L, Chudý P , et al.  Nine kindreds of familial sticky platelet syndrome phenotype. Clin Appl Thromb Hemost 2013; 19 (4) 395-401 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-34]34 Kubisz P, Ivankov J, Hollý P, Staško JN, Musiał J. The glycoprotein IIIa PL(A1/A2) polymorphism—a defect responsible for the sticky platelet syndrome?. Clin Appl Thromb Hemost 2006; 12 (1) 117-119 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-35]35 Kubisz P, Bartosová L, Ivanková J , et al.  Is Gas6 protein associated with sticky platelet syndrome?. Clin Appl Thromb Hemost 2010; 16 (6) 701-704 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-36]36 Staško J, Bartošová L, Mýtnik M, Kubisz P. Are the platelets activated in sticky platelet syndrome?. Thromb Res 2011; 128 (1) 96-97 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-37]37 Ruiz-Argüelles GJ, Garcés-Eisele J, Camacho-Alarcón C , et al.  Primary thrombophilia in Mexico IX: the glycoprotein IIIa PLA1/A2 polymorphism is not associated with the sticky platelet syndrome phenotype. Clin Appl Thromb Hemost 2013; 19 (6) 689-692 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-38]38 Kubisz P, Ivanková J, Škereňová M, Staško J, Hollý P. The prevalence of the platelet glycoprotein VI polymorphisms in patients with sticky platelet syndrome and ischemic stroke. Hematology 2012; 17 (6) 355-362 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-39]39 Tekgündüz E, Demir M, Akyol Erikçi A, Akpınar S, Oztürk E, Kırkızlar O. Sticky platelet syndrome in patients with uninduced venous thrombosis. Turk J Haematol 2013; 30 (1) 48-52 





PubMedGoogle Scholar





	
[bookmark: JR02342-40]40 Kubisz P, Ruiz-Argüelles GJ, Stasko J, Holly P, Ruiz-Delgado GJ. Sticky platelet syndrome: history and future perspectives. Semin Thromb Hemost 2014; 40 (5) 526-534 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-41]41 Ruiz-Arguelles GJ. Comment on Sticky platelet syndrome. Semin Thromb Hemost 2014; 40 (2) 273 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-42]42 Kubisz P. Response to “Comment on Sticky platelet syndrome”. Semin Thromb Hemost 2014; 40 (2) 274 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-43]43 Castillo-Martínez C, Moncada B, Valdés-Rodríguez R, González FJ. Livedoid vasculopathy (LV) associated with sticky platelets syndrome type 3 (SPS type 3) and enhanced activity of plasminogen activator inhibitor (PAI-1) anomalies. Int J Dermatol 2014; 53 (12) 1495-1497 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-44]44 Hayes C, Kitahara S, Tcherniantchouk O. Decreased Threshold of Aggregation to Low-Dose Epinephrine is Evidence of Platelet Hyperaggregability in Patients with Thrombosis. Hematol Rep 2014; 6 (3) 5326 





PubMedGoogle Scholar





	
[bookmark: JR02342-45]45 Sokol J, Biringer K, Skerenova M, Stasko J, Kubisz P, Danko J. Different models of inheritance in selected genes in patients with sticky platelet syndrome and fetal loss. Semin Thromb Hemost 2015; 41 (3) 330-335 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-46]46 Alsheekh AA, Puggioni A, Hingorani AP, Marks N, Ascher E. The sticky platelet syndrome during carotid endarterectomy. Ann Vasc Surg 2015; 29 (6) 1317.e9-1317.e11 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-47]47 Sokol J, Skerenova M, Biringer K, Lasabova Z, Stasko J, Kubisz P. Genetic variations of the GP6 regulatory region in patients with sticky platelet syndrome and miscarriage. Expert Rev Hematol 2015; 8 (6) 863-868 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-48]48 Kubisz P, Stanciakova L, Stasko J , et al.  Sticky platelet syndrome: an important cause of life-threatening thrombotic complications. Expert Rev Hematol 2016; 9 (1) 21-35 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-49]49 Cattaneo M, Cerletti C, Harrison P , et al.  Recommendations for the Standardization of Light Transmission Aggregometry: A Consensus of the Working Party from the Platelet Physiology Subcommittee of SSC/ISTH. J Thromb Haemost 2013; 11 (6) 1183-1189 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-50]50 Harrison P, Mackie I, Mumford A , et al; British Committee for Standards in Haematology.  Guidelines for the laboratory investigation of heritable disorders of platelet function. Br J Haematol 2011; 155 (1) 30-44 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-51]51 Fay RA, Hughes AO, Farron NT. Platelets in pregnancy: hyperdestruction in pregnancy. Obstet Gynecol 1983; 61 (2) 238-240 





PubMedGoogle Scholar





	
[bookmark: JR02342-52]52 George JN, Shattil SJ. The clinical importance of acquired abnormalities of platelet function. N Engl J Med 1991; 324 (1) 27-39 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-53]53 Favaloro EJ, Lippi G, Adcock DM. Preanalytical and postanalytical variables: the leading causes of diagnostic error in hemostasis?. Semin Thromb Hemost 2008; 34 (7) 612-634 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-54]54 Cattaneo M, Lecchi A, Zighetti ML, Lussana F. Platelet aggregation studies: autologous platelet-poor plasma inhibits platelet aggregation when added to platelet-rich plasma to normalize platelet count. Haematologica 2007; 92 (5) 694-697 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-55]55 Linnemann B, Schwonberg J, Mani H, Prochnow S, Lindhoff-Last E. Standardization of light transmittance aggregometry for monitoring antiplatelet therapy: an adjustment for platelet count is not necessary. J Thromb Haemost 2008; 6 (4) 677-683 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-56]56 Kalendovsky Z, Austin JH. “Complicated migraine” its association with increased platelet aggregability and abnormal plasma coagulation factors. Headache 1975; 15 (1) 18-35 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-57]57 Linder SL. Sticky platelet syndrome in adolescent migraine with aura. Cephalalgia 2001; 21: 459 





PubMedGoogle Scholar





	
[bookmark: JR02342-58]58 Yagmur E, Frank RD, Neulen J, Floege J, Mühlfeld AS. Platelet hyperaggregability is highly prevalent in patients with chronic kidney disease: an underestimated risk indicator of thromboembolic events. Clin Appl Thromb Hemost 2015; 21 (2) 132-138 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-59]59 Klamroth R, Seibt F, Rimpler H. Recurrent vascular access site thrombosis in patients on hemodialysis a problem of thrombophilia?. Blood 2004; 104: 300a 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-60]60 Lopez HC, Cisneros LN, Perez ST, Rodriguez JC, Cruz AM. Sticky platelet syndrome in patients with AIDS: a cross-sectional study. J Int AIDS Soc 2008; 111: 104 





PubMedGoogle Scholar





	
[bookmark: JR02342-61]61 Sokol J, Biringer K, Skerenova M , et al.  Platelet aggregation abnormalities in patients with fetal losses: the GP6 gene polymorphism. Fertil Steril 2012; 98 (5) 1170-1174 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-62]62 Kotuličová D, Chudý P, Škereňová M, Ivanková J, Dobrotová M, Kubisz P. Variability of GP6 gene in patients with sticky platelet syndrome and deep venous thrombosis and/or pulmonary embolism. Blood Coagul Fibrinolysis 2012; 23 (6) 543-547 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-63]63 Clemetson KJ, Clemetson JM. Platelet collagen receptors. Thromb Haemost 2001; 86 (1) 189-197 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02342-64]64 Andersen J. Sticky platelet syndrome. Clin Adv Hematol Oncol 2006; 4 (6) 432-434 





PubMedGoogle Scholar





	
[bookmark: JR02342-65]65 Nanda N, Bao M, Lin H , et al.  Platelet endothelial aggregation receptor 1 (PEAR1), a novel epidermal growth factor repeat-containing transmembrane receptor, participates in platelet contact-induced activation. J Biol Chem 2005; 280 (26) 24680-24689 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02342-66]66 Ferreiro JL, Gómez-Hospital JA, Angiolillo DJ. Platelet abnormalities in diabetes mellitus. Diab Vasc Dis Res 2010; 7 (4) 251-259 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR02342-67]67 Bergmeier W, Wagner DD. Inflammation.  In:  Michelson AD,  ed.  Platelets. 2nd ed. Oxford, United Kingdom: Elsevier Inc; 2007: 117-144 





Google Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.231.207.239
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  