
1

Stroke Syndromes 
Steven Go
Daniel J. Worman

REFERENCES
  1.  Go AS, Mozaffarian D, Roger VL, et al: Heart disease and stroke statistics–2014 update: 

a report from the American Heart Association. Circulation 129: 399, 2014. [PMID: 
24446411] 

  2.  Murphy SL, Xu JQ, Kochanek KD: Deaths: final data for 2010. Natl Vital Stat Rep 61: 4, 
2013. [PMID: 24979972]

  3.  Lecouturier J, Rodgers H, Murtagh MJ, White M, Ford GA, Thomson RG: Systematic 
review of mass media interventions designed to improve public recognition of stroke 
symptoms, emergency response and early treatment. BMC Public Health 10: 784, 2010. 
[PMID: 21182777]

  4.  You JS, Chung SP, Chung HS, et al: Predictive value of the Cincinnati Prehospital Stroke 
Scale for identifying thrombolytic candidates in acute ischemic stroke. Am J Emerg Med 
31: 1699, 2013. [PMID: 24055479]

  5.  Kidwell CS, Starkman S, Eckstein M, Weems K, Saver JL: Identifying stroke in the field. 
Prospective validation of the Los Angeles prehospital stroke screen (LAPSS). Stroke 31: 
71, 2000. [PMID: 10625718]

  6.  Bray JE, Coughlan K, Barger B, Bladin C: Paramedic diagnosis of stroke: examining 
long-term use of the Melbourne Ambulance Stroke Screen (MASS) in the field. Stroke 
41: 1363, 2010.  [PMID: 20538702]

  7.  Jauch EC, Saver JL, Adams HP Jr, et al: Guidelines for the early management of patients 
with acute ischemic stroke: a guideline for healthcare professionals from the American 
Heart Association/American Stroke Association. Stroke 44: 870, 2013. [PMID: 
23370205]

  8.  Goldstein LB, Simel DL: Is this patient having a stroke? JAMA 293: 2391, 2005. [PMID: 
15900010]

  9.  Bushnell C, McCullough LD, Awad IA, et al: Guidelines for the prevention of stroke in 
women: a statement for healthcare professionals from the American Heart Association/
American Stroke Association. Stroke 45: 1545, 2014. [PMID: 24503673]

 10.  Jerath NU, Reddy C, Freeman WD, Jerath AU, Brown RD: Gender differences in pre-
senting signs and symptoms of acute ischemic stroke: a population-based study. Gend 
Med 8: 312, 2011. [PMID: 21925968]

 11.  Beal CC: Gender and stroke symptoms: a review of the current literature. J Neurosci 
Nurs 42: 80, 2010. [PMID: 20422793]

 12.  Labiche LA, Chan W, Saldin KR, Morgenstern LB: Sex and acute stroke presentation. 
Ann Emerg Med 40: 453, 2002. [PMID: 12399786]

 13.  Gibson LM, Whiteley W: The differential diagnosis of suspected stroke: a systematic 
review. J R Coll Physicians Edinb 43: 114, 2013. [PMID: 23734351]

 14.  Adams HP Jr, del Zoppo G, Alberts MJ, et al: Guidelines for the early management of 
adults with ischemic stroke: a guideline from the American Heart Association/Ameri-
can Stroke Association Stroke Council, Clinical Cardiology Council, Cardiovascular 
Radiology and Intervention Council, and the Atherosclerotic Peripheral Vascular Dis-
ease and Quality of Care Outcomes in Research Interdisciplinary Working Groups: the 
American Academy of Neurology affirms the value of this guideline as an educational 
tool for neurologists. Stroke 38: 1655, 2007. [PMID: 17431204]

 15.  Hacke W, Kaste M, Bluhmki E, et al: Thrombolysis with alteplase 3 to 4.5 hours after 
acute ischemic stroke. N Engl J Med 359: 1317, 2008. [PMID: 18815396]

 16.  Brott T, Adams HP Jr, Olinger CP, et al: Measurements of acute cerebral infarction: a 
clinical examination scale. Stroke 20: 864, 1989. [PMID: 2749846]

 17.  http://www.ninds.nih.gov/doctors/nih_stroke_scale.pdf (NIH Stroke Scale. 2003). 
Accessed February 11, 2014. 

 18.  Meyer BC, Lyden PD: The modified National Institutes of Health Stroke Scale: its time 
has come. Int J Stroke 4: 267, 2009. [PMID: 19689755]

 19.  http://sitemaker.umich.edu/chant/yale_nihss_calculator (NIH Stroke Scale Calculator, 
2002). Accessed January 15, 2014. 

 20.  https://play.google.com/store/apps/details?id=com.myprograms.nihss (Chernyshkov E: 
NIHSS, 2014). Accessed February 11, 2014. 

 21.  https://itunes.apple.com/us/app/10-second-stroke-scale/id478624302?mt=8 (10 Second 
Stroke Scale, 2011). Accessed January 15, 2014. 

 22.  Martin-Schild S, Albright KC, Tanksley J, et al: Zero on the NIHSS does not equal the 
absence of stroke. Ann Emerg Med 57: 42, 2011. [PMID: 20828876]

 23.  Sato S, Toyoda K, Uehara T, et al: Baseline NIH Stroke Scale Score predicting outcome 
in anterior and posterior circulation strokes. Neurology 70: 2371, 2008. [PMID: 
18434640]

 24.  Woo D, Broderick JP, Kothari RU, et al: Does the National Institutes of Health Stroke 
Scale favor left hemisphere strokes? NINDS t-PA Stroke Study Group. Stroke 30: 2355, 
1999. [PMID: 10548670]

 25.  Toyoda K: Anterior cerebral artery and Heubner’s artery territory infarction. Front 
Neurol Neurosci 30: 120, 2012. [PMID: 22377877]

 26.  Kumral E, Bayulkem G, Evyapan D, Yunten N: Spectrum of anterior cerebral artery 
territory infarction: clinical and MRI findings. Eur J Neurol 9: 615, 2002. [PMID: 
12453077]

 27.  Bradley WG, Daroff RB, Fenichel GM, Marsden CD (eds): Neurology in Clinical Prac-
tice, 4th ed. Philadelphia, PA: Butterworth-Heinemann; 2004.

167
C H A P T E R  28.  Searls DE, Pazdera L, Korbel E, Vysata O, Caplan LR: Symptoms and signs of posterior 

circulation ischemia in the New England Medical Center Posterior Circulation Registry. 
Arch Neurol 69: 346, 2012. [PMID: 22083796]

 29.  Glass TA, Hennessey PM, Pazdera L, et al: Outcome at 30 days in the New England 
Medical Center Posterior Circulation Registry. Arch Neurol 59: 369, 2002. [PMID: 
11890839]

 30.  Edlow JA, Newman-Toker DE, Savitz SI: Diagnosis and initial management of cerebel-
lar infarction. Lancet Neurol 7: 951, 2008. [PMID: 18848314]

 31.  Schievink WI, Roiter V: Epidemiology of cervical artery dissection. Front Neurol Neu-
rosci 20: 12, 2005. [PMID: 17290107]

 32.  Debette S: Pathophysiology and risk factors of cervical artery dissection: what have we 
learnt from large hospital-based cohorts? Curr Opin Neurol 27: 20, 2014. [PMID: 
24300790]

 33.  Ernst E: Adverse effects of spinal manipulation: a systematic review. J R Soc Med 100: 
330, 2007. [PMID: 17606755]

 34.  Engelter ST, Grond-Ginsbach C, Metso TM, et al: Cervical artery dissection: trauma 
and other potential mechanical trigger events. Neurology 80: 1950, 2013. [PMID: 
23635964]

 35.  Grond-Ginsbach C, Debette S: The association of connective tissue disorders with 
cervical artery dissections. Curr Mol Med 9: 210, 2009. [PMID: 19275629]

 36.  Rist PM, Diener HC, Kurth T, Schurks M: Migraine, migraine aura, and cervical artery 
dissection: a systematic review and meta-analysis. Cephalalgia 31: 886, 2011. [PMID: 
21511950]

 37.  Southerland AM, Meschia JF, Worrall BB: Shared associations of nonatherosclerotic, 
large-vessel, cerebrovascular arteriopathies: considering intracranial aneurysms, cervi-
cal artery dissection, moyamoya disease and fibromuscular dysplasia. Curr Opin Neurol 
26: 13, 2013. [PMID: 23302803]

 38.  Arnold M, Pannier B, Chabriat H, et al: Vascular risk factors and morphometric data in 
cervical artery dissection: a case-control study. J Neurol Neurosurg Psychiatry 80: 232, 
2009. [PMID: 19151021]

 39.  Schievink WI: Spontaneous dissection of the carotid and vertebral arteries. N Engl J 
Med 344: 898, 2001. [PMID: 11259724]

 40.  Debette S, Grond-Ginsbach C, Bodenant M, et al: Differential features of carotid and 
vertebral artery dissections: the CADISP study. Neurology 77: 1174, 2011. [PMID: 
21900632]

 41.  Arnold M, Cumurciuc R, Stapf C, Favrole P, Berthet K, Bousser MG: Pain as the only 
symptom of cervical artery dissection. J Neurol Neurosurg Psychiatry 77: 1021, 2006. 
[PMID: 16820416]

 42.  Silbert PL, Mokri B, Schievink WI: Headache and neck pain in spontaneous internal 
carotid and vertebral artery dissections. Neurology 45: 1517, 1995. [PMID: 7644051]

 43.  Lee VH, Brown RD Jr, Mandrekar JN, Mokri B: Incidence and outcome of cervical 
artery dissection: a population-based study. Neurology 67: 1809, 2006. [PMID: 
17130413]

 44.  Mokri B, Silbert PL, Schievink WI, Piepgras DG: Cranial nerve palsy in spontaneous 
dissection of the extracranial internal carotid artery. Neurology 46: 356, 1996. [PMID: 
8614494]

 45.  McGillion SF, Weston-Simons S, Harvey JR: Vertebral artery dissection presenting with 
multilevel combined sensorimotor radiculopathy: a case report and literature 
review. J Spinal Disord Tech 22: 456, 2009. [PMID: 19652575]

 46.  Provenzale JM, Sarikaya B: Comparison of test performance characteristics of MRI, MR 
angiography, and CT angiography in the diagnosis of carotid and vertebral artery dis-
section: a review of the medical literature. AJR Am J Roentgenol 193: 1167, 2009. [PMID: 
19770343]

 47.  Gottesman RF, Sharma P, Robinson KA, et al: Imaging characteristics of symptomatic 
vertebral artery dissection: a systematic review. Neurologist 18: 255, 2012. [PMID: 
22931729]

 48.  Dittrich R, Dziewas R, Ritter MA, et al: Negative ultrasound findings in patients with 
cervical artery dissection. Negative ultrasound in CAD. J Neurol 253: 424, 2006. [PMID: 
16307203]

 49.  Nebelsieck J, Sengelhoff C, Nassenstein I, et al: Sensitivity of neurovascular ultrasound 
for the detection of spontaneous cervical artery dissection. J Clin Neurosci 16: 79, 2009. 
[PMID: 19017557]

 50.  Lyrer P, Engelter S: Antithrombotic drugs for carotid artery dissection. Cochrane Data-
base Syst Rev 10: CD000255, 2010. [PMID: 20927720]

 51.  Kennedy F, Lanfranconi S, Hicks C, et al: Antiplatelets vs anticoagulation for dissection: 
CADISS nonrandomized arm and meta-analysis. Neurology 79: 686, 2012. [PMID: 
22855862]

 52.  Ayala C, Greenlund KJ, Croft JB, et al: Racial/ethnic disparities in mortality by stroke 
subtype in the United States, 1995-1998. Am J Epidemiol 154: 1057, 2001. [PMID: 
11724723] 

 53.  Barber M, Roditi G, Stott DJ, Langhorne P: Poor outcome in primary intracerebral 
haemorrhage: results of a matched comparison. Postgrad Med J 80: 89, 2004. [PMID: 
14970296]

 54.  Saver JL, Fonarow GC, Smith EE, et al: Time to treatment with intravenous tissue plas-
minogen activator and outcome from acute ischemic stroke. JAMA 309: 2480, 2013. 
[PMID: 23780461]

 55.  Ronning OM, Guldvog B: Should stroke victims routinely receive supplemental oxy-
gen? A quasi-randomized controlled trial. Stroke 30: 2033, 1999. [PMID: 10512903]

 56.  Christensen H, Fogh Christensen A, Boysen G: Abnormalities on ECG and telemetry 
predict stroke outcome at 3 months. J Neurol Sci 234: 99, 2005. [PMID: 15935384]

 57.  Manina G, Agnelli G, Becattini C, Zingarini G, Paciaroni M: 96 hour ECG monitoring 
for patients with ischemic cryptogenic stroke or transient ischaemic attack. Intern 
Emerg Med 9: 65, 2014. [PMID: 22249917]



2   SECTION 13: Infectious Diseases

 58.  Jensen JK: Evaluating the role of elevated levels of troponin in acute ischemic stroke. 
Biomark Med 2: 457, 2008. [PMID: 20477423]

 59.  Liao J, O’Donnell MJ, Silver FL, et al: In-hospital myocardial infarction following acute 
ischaemic stroke: an observational study. Eur J Neurol 16: 1035, 2009. [PMID: 19614964]

 60.  Wojner-Alexander AW, Garami Z, Chernyshev OY, Alexandrov AV: Heads down: flat 
positioning improves blood flow velocity in acute ischemic stroke. Neurology 64: 1354, 
2005. [PMID: 15851722]

 61.  Aries MJ, Elting JW, Stewart R, De Keyser J, Kremer B, Vroomen P: Cerebral blood flow 
velocity changes during upright positioning in bed after acute stroke: an observational 
study. BMJ Open 3: 8, 2013. [PMID: 23945730]

 62.  Puetz V, Bodechtel U, Gerber JC, et al: Reliability of brain CT evaluation by stroke 
neurologists in telemedicine. Neurology 80: 332, 2013. [PMID: 23255831]

 63.  Chalela JA, Kidwell CS, Nentwich LM, et al: Magnetic resonance imaging and com-
puted tomography in emergency assessment of patients with suspected acute stroke: a 
prospective comparison. Lancet 369: 293, 2007. [PMID: 17258669]

 64.  Latchaw RE, Alberts MJ, Lev MH, et al: Recommendations for imaging of acute isch-
emic stroke: a scientific statement from the American Heart Association. Stroke 40: 
3646, 2009. [PMID: 19797189]

 65.  Brazzelli M, Sandercock PA, Chappell FM, et al: Magnetic resonance imaging versus 
computed tomography for detection of acute vascular lesions in patients presenting with 
stroke symptoms. Cochrane Database Syst Rev 4: CD007424, 2009. [PMID: 19821415]

 66.  Saver JL, Barsan WG: Swift or sure?: the acceptable rate of neurovascular mimics among 
IV tPA-treated patients. Neurology 74: 1336, 2010. [PMID: 20335563]

 67.  The National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group: 
Tissue plasminogen activator for acute ischemic stroke. N Engl J Med 333: 1581, 1995. 
[PMID: 7477192]

 68.  Thomalla G, Fiebach JB, Ostergaard L, et al: A multicenter, randomized, double-blind, 
placebo-controlled trial to test efficacy and safety of magnetic resonance imaging-based 
thrombolysis in wake-up stroke (WAKE-UP). Int J Stroke March 12, 2013. [Epub ahead 
of print]

 69.  Parsons MW, Christensen S, McElduff P, et al: Pretreatment diffusion- and perfusion-
MR lesion volumes have a crucial influence on clinical response to stroke thrombolysis. 
J Cereb Blood Flow Metab 30: 1214, 2010. [PMID: 20087363]

 70.  Freeman JW, Luby M, Merino JG, et al: Negative diffusion-weighted imaging after 
intravenous tissue-type plasminogen activator is rare and unlikely to indicate averted 
infarction. Stroke 44: 1629, 2013. [PMID: 23572476]

 71.  Gonzalez RG, Copen WA, Schaefer PW, et al: The Massachusetts General Hospital 
acute stroke imaging algorithm: an experience and evidence based approach. J Neuro-
interv Surg 5(Suppl 1): i7, 2013. [PMID: 23493340]

 72.  Roubec M, Kuliha M, Jonszta T, et al: Detection of intracranial arterial stenosis using 
transcranial color-coded duplex sonography, computed tomographic angiography, and 
digital subtraction angiography. J Ultrasound Med 30: 1069, 2011. [PMID: 21795482]

 73.  Kim BJ, Kim HJ, Lee DH, et al: Diffusion-weighted image and fluid-attenuated inver-
sion recovery image mismatch: unclear-onset versus clear-onset stroke. Stroke 45: 450, 
2014. [PMID: 24347423]

 74.  Kidwell CS, Jahan R, Gornbein J, et al: A trial of imaging selection and endovascular 
treatment for ischemic stroke. N Engl J Med 368: 914, 2013. [PMID: 23394476]

 75.  Campbell BC, Mitchell PJ, Yan B, et al: A multicenter, randomized, controlled study to 
investigate EXtending the time for Thrombolysis in Emergency Neurological Deficits 
with Intra-Arterial therapy (EXTEND-IA). Int J Stroke 9: 126, 2014. [PMID: 24207098]

 76.  Kappelle LJ: Preventing deep vein thrombosis after stroke: strategies and recommenda-
tions. Curr Treat Options Neurol 13: 629, 2011. [PMID: 21909622]

 77.  Asplund K: Haemodilution for acute ischaemic stroke. Cochrane Database Syst Rev 4: 
CD000103, 2002. [PMID: 12519536]

 78.  Ali K, Warusevitane A, Lally F, et al: The stroke oxygen pilot study: a randomized con-
trolled trial of the effects of routine oxygen supplementation early after acute stroke—
effect on key outcomes at six months. PLoS One 8: e59274, 2013. [PMID: 23755093]

 79.  http://clinicaltrials.gov/ct2/show/study/NCT00414726 (Normobaric Oxygen Therapy 
in Acute Ischemic Stroke Trial. 2009). Accessed January 30, 2014. 

 80.  Prasad K, Krishnan PR: Fever is associated with doubling of odds of short-term mortal-
ity in ischemic stroke: an updated meta-analysis. Acta Neurol Scand 122: 404, 2010. 
[PMID: 20199523]

 81.  Butcher K, Christensen S, Parsons M, et al: Postthrombolysis blood pressure elevation 
is associated with hemorrhagic transformation. Stroke 41: 72, 2010. [PMID: 19926841]

 82.  Scott JF, Robinson GM, French JM, O’Connell JE, Alberti KG, Gray CS: Prevalence of 
admission hyperglycaemia across clinical subtypes of acute stroke. Lancet 353: 376, 
1999. [PMID: 9950447]

 83.  Capes SE, Hunt D, Malmberg K, Pathak P, Gerstein HC: Stress hyperglycemia and 
prognosis of stroke in nondiabetic and diabetic patients: a systematic overview. Stroke 
32: 2426, 2001. [PMID: 11588337]

 84.  Bellolio MF, Gilmore RM, Ganti L: Insulin for glycaemic control in acute ischaemic 
stroke. Cochrane Database Syst Rev 1: CD005346, 2014. [PMID: 24453023]

 85.  The International Stroke Trial (IST): a randomised trial of aspirin, subcutaneous hepa-
rin, both, or neither among 19435 patients with acute ischaemic stroke. International 
Stroke Trial Collaborative Group. Lancet 349: 1569, 1997. [PMID: 9174558] 

 86.  CAST: randomised placebo-controlled trial of early aspirin use in 20,000 patients with 
acute ischaemic stroke. CAST (Chinese Acute Stroke Trial) Collaborative Group. Lancet 
349: 1641, 1997. [PMID: 9186381]

 87.  Chen ZM, Sandercock P, Pan HC, et al: Indications for early aspirin use in acute isch-
emic stroke: a combined analysis of 40 000 randomized patients from the Chinese 
Acute Stroke Trial and the International Stroke Trial. On behalf of the CAST and IST 
collaborative groups. Stroke 31: 1240, 2000. [PMID: 10835439]

 88.  Arrich J, Holzer M, Havel C, Mullner M, Herkner H: Hypothermia for neuroprotection 
in adults after cardiopulmonary resuscitation. Cochrane Database Syst Rev 9: CD004128, 
2012. [PMID: 22972067]

 89.  Wu TC, Grotta JC: Hypothermia for acute ischaemic stroke. Lancet Neurol 12: 275, 
2013. [PMID: 23415567]

 90.  Kang BT, Leoni RF, Kim DE, Silva AC: Phenylephrine-induced hypertension during 
transient middle cerebral artery occlusion alleviates ischemic brain injury in spontane-
ously hypertensive rats. Brain Res 1477: 83, 2012. [PMID: 22954904]

 91.  Koenig MA, Geocadin RG, de Grouchy M, et al: Safety of induced hypertension 
therapy in patients with acute ischemic stroke. Neurocrit Care 4: 3, 2006. [PMID: 
16498187]

 92.  Shin HK, Nishimura M, Jones PB, et al: Mild induced hypertension improves blood 
flow and oxygen metabolism in transient focal cerebral ischemia. Stroke 39: 1548, 2008.  
[PMID: 18340095]

 93.  Chimowitz MI: Endovascular treatment for acute ischemic stroke—still unproven. N 
Engl J Med 368: 952, 2013. [PMID: 23394477]

 94.  Broderick JP, Palesch YY, Demchuk AM, et al: Endovascular therapy after intravenous 
t-PA versus t-PA alone for stroke. N Engl J Med 368: 893, 2013. [PMID: 23390923]

 95.  Yeatts SD, Martin RH, Coffey CS, et al: Challenges of decision making regarding futility 
in a randomized trial: the Interventional Management of Stroke III experience. Stroke 
45: 1408, 2014.  [PMID: 24699059]

 96.  Ciccone A, Valvassori L: Endovascular treatment for acute ischemic stroke. N Engl J 
Med 368: 2433, 2013. [PMID: 23802240]

 97.  Rothwell PM, Eliasziw M, Gutnikov SA, Warlow CP, Barnett HJ: Endarterectomy for 
symptomatic carotid stenosis in relation to clinical subgroups and timing of surgery. 
Lancet 363: 915, 2004. [PMID: 15043958]

 98.  Brott TG, Hobson RW 2nd, Howard G, et al: Stenting versus endarterectomy for treat-
ment of carotid-artery stenosis. N Engl J Med 363: 11, 2010. [PMID: 20505173]

 99.  Ederle J, Dobson J, Featherstone RL, et al: Carotid artery stenting compared with end-
arterectomy in patients with symptomatic carotid stenosis (International Carotid Stent-
ing Study): an interim analysis of a randomised controlled trial. Lancet 375: 985, 2010. 
[PMID: 20189239]

100.  Grotta JC: Clinical practice. Carotid stenosis. N Engl J Med 369: 1143, 2013. [PMID: 
24047063]

101.  Vahedi K, Hofmeijer J, Juettler E, et al: Early decompressive surgery in malignant infarc-
tion of the middle cerebral artery: a pooled analysis of three randomised controlled 
trials. Lancet Neurol 6: 215, 2007. [PMID: 17303527]

102.  Frank JI, Schumm LP, Wroblewski K, et al: Hemicraniectomy and durotomy upon 
deterioration from infarction-related swelling trial: randomized pilot clinical trial. 
Stroke 45: 781, 2014. [PMID: 24425122]

103.  Maramattom BV, Bahn MM, Wijdicks EF: Which patient fares worse after early dete-
rioration due to swelling from hemispheric stroke? Neurology 63: 2142, 2004. [PMID: 
15596765]

104.  Gilligan AK, Thrift AG, Sturm JW, Dewey HM, Macdonell RA, Donnan GA: Stroke 
units, tissue plasminogen activator, aspirin and neuroprotection: which stroke interven-
tion could provide the greatest community benefit? Cerebrovasc Dis 20: 239, 2005. 
[PMID: 16123543]

105.  Indredavik B, Slordahl SA, Bakke F, Rokseth R, Haheim LL: Stroke unit treatment. 
Long-term effects. Stroke 28: 1861, 1997. [PMID: 9341685]

106.  Indredavik B, Bakke F, Slordahl SA, Rokseth R, Haheim LL: Stroke unit treatment. 
10-year follow-up. Stroke 30: 1524, 1999. [PMID: 10436094]

107.  Furlan AJ: IST-3: no pragmatic answers. Int J Stroke 7: 568, 2012. [PMID: 22989393]
108.  Hoffman JR: Tissue plasminogen activator (tPA) for acute ischaemic stroke: why so 

much has been made of so little. Med J Aust 179: 333, 2003. [PMID: 14503891]
109.  Ingall TJ, O’Fallon WM, Asplund K, et al: Findings from the reanalysis of the NINDS 

tissue plasminogen activator for acute ischemic stroke treatment trial. Stroke 35: 2418, 
2004. [PMID: 15345796]

110.  Hoffman JR, Schriger DL: A graphic reanalysis of the NINDS Trial. Ann Emerg Med 54: 
329, 2009. [PMID: 19464756]

111.  Saver JL, Gornbein J, Starkman S: Graphic reanalysis of the two NINDS-tPA trials 
confirms substantial treatment benefit. Stroke 41: 2381, 2010. [PMID: 20829518]

112.  Fatovich DM: Believing is seeing: stroke thrombolysis remains unproven after the 
third International Stroke Trial (IST-3). Emerg Med Australas 24: 477, 2012. [PMID: 
23039287]

113.  Del Zoppo GJ, Saver JL, Jauch EC, Adams HP Jr: Expansion of the time window for 
treatment of acute ischemic stroke with intravenous tissue plasminogen activator: a 
science advisory from the American Heart Association/American Stroke Association. 
Stroke 40: 2945, 2009. [PMID: 19478221]

114.  Sandercock P, Wardlaw JM, Lindley RI, et al: The benefits and harms of intravenous 
thrombolysis with recombinant tissue plasminogen activator within 6 h of acute isch-
aemic stroke (the Third International Stroke Trial [IST-3]): a randomised controlled 
trial. Lancet 379: 2352, 2012. [PMID: 22632908]

115.  Sandercock P, Lindley R, Wardlaw J, et al: Third International Stroke Trial (IST-3) of 
thrombolysis for acute ischaemic stroke. Trials 9: 37, 2008. [PMID: 18559104]

116.  Effect of thrombolysis with alteplase within 6 h of acute ischaemic stroke on long-term 
outcomes (the Third International Stroke Trial [IST-3]): 18-month follow-up of a ran-
domised controlled trial. Lancet Neurol 12: 768, 2013. [PMID: 23791822]

117.  Wardlaw JM, Murray V, Berge E, et al: Recombinant tissue plasminogen activator for 
acute ischaemic stroke: an updated systematic review and meta-analysis. Lancet 379: 
2364, 2012. [PMID: 22632907]

118.  Tanimoto A, Mehndiratta P, Koo BB: Characteristics of wake-up stroke. J Stroke Cere-
brovasc Dis 23: 1296, 2013. [PMID: 24361192]



CHAPTER 167: Stroke Syndromes    3 

119.  Manawadu D, Bodla S, Jarosz J, Keep J, Kalra L: A case-controlled comparison of 
thrombolysis outcomes between wake-up and known time of onset ischemic stroke 
patients. Stroke 44: 2226, 2013. [PMID: 23723307]

120.  Barreto AD, Martin-Schild S, Hallevi H, et al: Thrombolytic therapy for patients who 
wake-up with stroke. Stroke 40: 827, 2009. [PMID: 19131657]

121.  Hill MD, Kenney C, Dzialowski I, et al: Tissue Window in Stroke Thrombolysis study 
(TWIST): a safety study. Can J Neurol Sci 40: 17, 2013. [PMID: 23250122]

122.  Hassan AE, Hassanzadeh B, Tohidi V, Kirmani JF: Very mild stroke patients benefit 
from intravenous tissue plasminogen activator without increase of intracranial hemor-
rhage. South Med J May 103: 398, 2010. [PMID: 20375952]

123.  Hassan AE, Zacharatos H, Hassanzadeh B, et al: Does mild deficit for patients with 
stroke justify the use of intravenous tissue plasminogen activator? J Stroke Cerebrovasc 
Dis 19: 116, 2010. [PMID: 20189087]

124.  Smith EE, Abdullah AR, Petkovska I, Rosenthal E, Koroshetz WJ, Schwamm LH: Poor 
outcomes in patients who do not receive intravenous tissue plasminogen activator 
because of mild or improving ischemic stroke. Stroke 36: 2497, 2005. [PMID: 16210552]

125.  Nam HS, Park E, Heo JH: Facilitating stroke management using modern information 
technology. J Stroke 15: 135, 2013. [PMID: 24396807]

126.  Johansson T, Mutzenbach SJ, Ladurner G: Telemedicine in acute stroke care: the TESSA 
model. J Telemed Telecare 17: 268, 2011. [PMID: 21824968]

127.  Leonhardt G, Gaul C, Nietsch HH, Buerke M, Schleussner E: Thrombolytic therapy in 
pregnancy. J Thromb Thrombolysis 21: 271, 2006. [PMID: 16683220]

128.  Murugappan A, Coplin WM, Al-Sadat AN, et al: Thrombolytic therapy of acute isch-
emic stroke during pregnancy. Neurology 66: 768, 2006. [PMID: 16534124]

129.  Hirano T: Acute revascularization therapy in pregnant patients. Neurol Med Chir 
(Tokyo) 53: 531, 2013. [PMID: 23979048]

130.  Selim M, Kumar S, Fink J, Schlaug G, Caplan LR, Linfante I: Seizure at stroke onset: 
should it be an absolute contraindication to thrombolysis? Cerebrovasc Dis 14: 54, 2002. 
[PMID: 12097852]

131.  Easton JD, Saver JL, Albers GW, et al: Definition and evaluation of transient ischemic 
attack: a scientific statement for healthcare professionals from the American Heart 
Association/American Stroke Association Stroke Council; Council on Cardiovascular 
Surgery and Anesthesia; Council on Cardiovascular Radiology and Intervention; Coun-
cil on Cardiovascular Nursing; and the Interdisciplinary Council on Peripheral Vascular 
Disease. The American Academy of Neurology affirms the value of this statement as an 
educational tool for neurologists. Stroke 40: 2276, 2009. [PMID: 19423857]

132.  Thacker EL, Wiggins KL, Rice KM, et al: Short-term and long-term risk of incident 
ischemic stroke after transient ischemic attack. Stroke 41: 239, 2010. [PMID: 
19959534]

133.  Johnston SC, Gress DR, Browner WS, Sidney S: Short-term prognosis after emergency 
department diagnosis of TIA. JAMA 284: 2901, 2000. [PMID: 11147987]

134.  Johnston SC: Short-term prognosis after a TIA: a simple score predicts risk. Cleve Clin 
J Med 74: 729, 2007. [PMID: 17941294]

135.  Hill MD, Yiannakoulias N, Jeerakathil T, Tu JV, Svenson LW, Schopflocher DP: The high 
risk of stroke immediately after transient ischemic attack: a population-based study. 
Neurology 62: 2015, 2004. [PMID: 15184607]

136.  Al-Khaled M, Matthis C, Eggers J: Short-term risk and predictors of stroke after tran-
sient ischemic attack. J Neurol Sci 312: 79, 2012. [PMID: 21875724]

137.  Johnston SC, Rothwell PM, Nguyen-Huynh MN, et al: Validation and refinement of 
scores to predict very early stroke risk after transient ischaemic attack. Lancet 369: 283, 
2007. [PMID: 17258668]

138.  Perry JJ, Sharma M, Sivilotti ML, et al: Prospective validation of the ABCD2 score for 
patients in the emergency department with transient ischemic attack. CMAJ 183: 1137, 
2011. [PMID: 21646462]

139.  Cancelli I, Janes F, Gigli GL, et al: Incidence of transient ischemic attack and early stroke 
risk: validation of the ABCD2 score in an Italian population-based study. Stroke 42: 
2751, 2011. [PMID: 21836095]

140.  Sanders LM, Srikanth VK, Blacker DJ, Jolley DJ, Cooper KA, Phan TG: Performance of 
the ABCD2 score for stroke risk post TIA: meta-analysis and probability modeling. 
Neurology 79: 971, 2012. [PMID: 22700810]

141.  Kiyohara T, Kamouchi M, Kumai Y, et al: ABCD3 and ABCD3-I scores are superior to 
ABCD2 score in the prediction of short- and long-term risks of stroke after transient 
ischemic attack. Stroke 45: 418, 2014. [PMID: 24335223]

142.  Edlow JA: Risk stratification in TIA patients: “It’s the vascular lesion, stupid!” Neurology 
79: 958, 2012. [PMID: 22700808]

143.  Malloy RJ, Kanaan AO, Silva MA, Donovan JL: Evaluation of antiplatelet agents for 
secondary prevention of stroke using mixed treatment comparison meta-analysis. Clin 
Ther 35: 1490, 2013. [PMID: 24139421]

144.  Wang Y, Zhao X, Liu L, et al: Clopidogrel with aspirin in acute minor stroke or transient 
ischemic attack. N Engl J Med 369: 11, 2013. [PMID: 23803136]

145.  Johnston SC, Easton JD, Farrant M, et al: Platelet-oriented inhibition in new TIA and 
minor ischemic stroke (POINT) trial: rationale and design. Int J Stroke 8: 479, 2013. 
[PMID: 23879752]

146.  Dlott JS, George RA, Huang X, et al: A national assessment of warfarin anticoagulation 
therapy for stroke prevention in atrial fibrillation. Circulation 129: 1407, 2014. [PMID: 
24493817]

147.  Gomez-Outes A, Terleira-Fernandez AI, Calvo-Rojas G, Suarez-Gea ML, Vargas-
Castrillon E: Dabigatran, rivaroxaban, or apixaban versus warfarin in patients with 
nonvalvular atrial fibrillation: a systematic review and meta-analysis of subgroups. 
Thrombosis 2013: 640723, 2013. [PMID: 24455237]

148.  Sandercock PA, Counsell C, Kamal AK: Anticoagulants for acute ischaemic stroke. 
Cochrane Database Syst Rev 4: CD000024, 2008. [PMID: 18843603]

149.  Paciaroni M, Agnelli G, Micheli S, Caso V: Efficacy and safety of anticoagulant treat-
ment in acute cardioembolic stroke: a meta-analysis of randomized controlled trials. 
Stroke 38: 423, 2007. [PMID: 17204681]

150.  Whiteley WN, Adams HP Jr, Bath PM, et al: Targeted use of heparin, heparinoids, or 
low-molecular-weight heparin to improve outcome after acute ischaemic stroke: an 
individual patient data meta-analysis of randomised controlled trials. Lancet Neurol 12: 
539, 2013. [PMID: 23642343]

151.  Kerr G, Ray G, Wu O, Stott DJ, Langhorne P: Elevated troponin after stroke: a system-
atic review. Cerebrovasc Dis 28: 220, 2009. [PMID: 19571535]

152.  Jensen JK, Ueland T, Aukrust P, et al: Highly sensitive troponin T in patients with acute 
ischemic stroke. Eur Neurol 68: 287, 2012. [PMID: 23051820]

153.  Magee KD, Campbell SG, Moher D, Rowe BH: Heparin versus placebo for acute 
coronary syndromes. Cochrane Database Syst Rev 2: CD003462, 2008. [PMID: 
18425889]

154.  Ohene-Frempong K, Weiner SJ, Sleeper LA, et al: Cerebrovascular accidents in sickle 
cell disease: rates and risk factors. Blood 91: 288, 1998. [PMID: 9414296]

155.  Strouse JJ, Lanzkron S, Urrutia V: The epidemiology, evaluation and treatment of stroke 
in adults with sickle cell disease. Expert Rev Hematol 4: 597, 2011. [PMID: 22077524]

156.  Webb J, Kwiatkowski JL: Stroke in patients with sickle cell disease. Expert Rev Hematol 
6: 301, 2013. [PMID: 23782084]

157.  Chow FC: HIV infection, vascular disease, and stroke. Semin Neurol 34: 35, 2014.  
[PMID: 24715487]

158.  Scott CA, Bewley S, Rudd A, et al: Incidence, risk factors, management, and outcomes 
of stroke in pregnancy. Obstet Gynecol 120: 318, 2012. [PMID: 22825091]

159.  Tettenborn B: Stroke and pregnancy. Neurol Clin 30: 913, 2012. [PMID: 22840796]
160.  James AH, Bushnell CD, Jamison MG, Myers ER: Incidence and risk factors for 

stroke in pregnancy and the puerperium. Obstet Gynecol 106: 509, 2005. [PMID: 
16135580]

161.  Kittner SJ, Stern BJ, Feeser BR, et al: Pregnancy and the risk of stroke. N Engl J Med 335: 
768, 1996. [PMID: 8703181]

162.  De Wilde JP, Rivers AW, Price DL: A review of the current use of magnetic resonance 
imaging in pregnancy and safety implications for the fetus. Prog Biophys Mol Biol 87: 
335, 2005. [PMID: 15556670]

163.  Tassi R, Acampa M, Marotta G, et al: Systemic thrombolysis for stroke in pregnancy. Am 
J Emerg Med 31: 448, 2013. [PMID: 22867835]

164.  Li Y, Margraf J, Kluck B, Jenny D, Castaldo J: Thrombolytic therapy for ischemic stroke 
secondary to paradoxical embolism in pregnancy: a case report and literature review. 
Neurologist 18: 44, 2012. [PMID: 22217616]

165.  Johnson DM, Kramer DC, Cohen E, Rochon M, Rosner M, Weinberger J: Thrombolytic 
therapy for acute stroke in late pregnancy with intra-arterial recombinant tissue plas-
minogen activator. Stroke 36: e53, 2005. [PMID: 15914759]

 � USEFUL WEB RESOURCES 
2013 AHA/ASA Guidelines for the Early Management of Adults with Ischemic Stroke (free 

full-text Adobe Acrobat [pdf] download as well as HTML version available)—http://
stroke.ahajournals.org/content/early/2013/01/31/STR.0b013e318284056a.full

American Heart Association stroke publications (links to relevant practice guidelines and 
recommendations)—http://my.americanheart.org/professional/StatementsGuidelines/
Statements-Guidelines_UCM_316885_SubHomePage.jsp

American Stroke Association (site has links to recent articles, but perhaps most useful is the 
guidelines link; copious amounts of patient and educational materials)—http://www.
strokeassociation.org/STROKEORG/Professionals/Stroke-Resources-for-Professionals_
UCM_308581_SubHomePage.jsp

Internet Stroke Center at Washington University in St. Louis (has several presentations on 
various stroke topics under the tab “Professionals,” as well as a neuropathology image 
library; also has a link to the Stroke Trials Registry, which has a searchable database of 
listings for ongoing and completed trials)—http://www.strokecenter.org/

National Institute of Neurological Disorders and Stroke (NINDS) site has multiple links to 
current research, recent news, and background information on stroke—http://www.
ninds.nih.gov/disorders/stroke/stroke.htm

National Institutes of Health Stroke Scale in pdf format—http://www.ninds.nih.gov/doctors/
nih_stroke_scale.pdf

Primary stroke center certification requirements, the Joint Commission—http://www.joint-
commission.org/certification/primary_stroke_centers.aspx

Web-based stroke outcomes calculators—https://research.tufts-nemc.org/asat/Default.aspx; 
http://www.sorcan.ca/iscore/; http://www.thrivescore.org/


