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Abstract  

Cerebrovascular events are rare but devastating 
events that can complicate any coronary 
intervention. In the vast majority of cases, they 
involve major cerebral arteries. We report the case 
of a 56-year-old woman admitted for unstable 
angina associated with severe left systolic 
dysfunction. She developed moderate cerebellar 
stroke while undergoing percutaneous coronary 
intervention, with a national institutes of health 
stroke scale score of 5. Immediate systemic 
thrombolysis was performed, but her neurological 
status deteriorated. A large hemorrhagic 
transformation was then diagnosed, and she died 
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despite surgical intervention. Periprocedural 
strokes are marred with high morbidity and 
mortality, therefore preventionis key, as many risk 
factors can be controlled or mitigated. Our patient 
presented many of these factors; they can be 
procedure-related (transfemoral approach, 
anticoagulation) or patient-related (age, diabetes 
mellitus, uncontrolled hypertension, diffuse 
atherosclerosis). 

Introduction    

Coronary angiography (CA) and percutaneous 
coronary intervention (PCI) have become 
irreplaceable diagnostic and therapeutic tools in 
the context of coronary artery disease (CAD); yet 
they are not without risks. Cerebrovascular events 
are rare but serious accidents that can complicate 
any intervention, as the use of mechanical devices 
(catheters and wires) may dislodge atherosclerotic 
debris from the aorta, leading to cerebral 
embolization and ischemia. Coronary 
catheterization-related ischemic stroke (CC-IS), 
although its incidence is low according to recent 
studies (0.05 - 0.1% after CA [1] and 0.2 to 0.3% 
after PCI [2-5]), is associated with a high mortality 
rate (20 to 40%) and decreased quality of life [1-
4,6]. Management of this complication is especially 
delicate, due to the associated cardiopathy and the 
numerous comorbidities these patients usually 
share, such as diabetes mellitus and hypertension. 

In about 90% of patients, CC-IS involves major 
arterial territories with a cerebral distribution. In 
this paper, we present a rare case of a woman who 
developed cerebellar CC-IS following non-
emergent coronary catheterization. 

Patient and observation    

Patient information: a 56-year-old woman, whose 
history included diabetes mellitus, uncontrolled 
hypertension, and dyslipidemia, complained of 
chest pain beginning 10 years ago, with poor 
medication adherence. Three months before, 
symptoms aggravated as both chest pain intensity 

and duration increased, along with new-onset 
shortness of breath on exertion. It was decided to 
admit her in the cardiology department for further 
exploration. 

Clinical findings: initial physical examination 
showed stable vital signs along with grade II 
hypertension. Auscultation found no rales or 
murmur. There was no peripheral edema or other 
signs of heart failure. Abdominal examination 
revealed no tenderness, hepatomegaly, or ascites. 
Electrocardiogram at admission showed sinus 
rhythm with complete left bundle branch block. 
Chest radiograph found an enlargement of the 
cardiac silhouette. 

Diagnostic assessment: biological results included 
moderate renal failure with a creatinine level of 12 
mg/L. Hematology was normal (hemoglobin: 13.1 
g/dL, white blood cells: 6,300/µL and platelets: 
273,000/µL). Metabolic workup showed good 
diabetic control (HbA1c: 5.7%) and dyslipidemia 
(LDLc: 1.28 g/L, triglycerides: 2.18 g/L). All drawn 
troponins were negative; thus unstable angina was 
the most probable diagnosis. A transthoracic 
echocardiographic was performed, demonstrating 
a dilated left ventricle, with anterior wall motion 
abnormalities and severe systolic dysfunction 
(ejection fraction = 31%). Echo-Doppler 
examination of the supra-aortic trunks showed 
diffuse atheromatous lesions in the carotid arteries, 
without significant stenoses. We decided to 
uptitrate her medication to reach guideline-
directed optimal therapy and she was scheduled for 
coronary angiography. Her treatment included at 
the time aspirin 75 mg o.d., ramipril 5 mg o.d., 
spironolactone 50 mg o.d., bisoprolol 10 mg o.d., 
furosemide 40 mg o.d., atorvastatin 40 mg o.d., 
trimetazidine 35 mg b.i.d. and insulin. 

Three days later, the patient underwent coronary 
angiography, with transfemoral access. Results 
showed a significant lesion of the mid right 
coronary artery (Figure 1). Before angioplasty could 
be performed, the patient complained of severe 
headaches and vertigo. She then developed 
sudden, brief clonic contractions of the upper 
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extremities. The procedure was interrupted, and 
neurology was consulted. The patient was 
transferred to the intensive care unit. Examination 
found an altered neurological status with confusion 
and dysphasia (but no motor deficit or visual 
impairment), along with severe hypertension 
(210/110 mmHg). Her National Institutes of Health 
Stroke Scale (NIHSS) score was 5, indicating a 
moderate stroke. A brain magnetic resonance 
imaging (MRI) revealed a right cerebellar stroke 
with evidence of hemorrhagic infarction (Figure 2). 

Therapeutic interventions: immediate systemic 
thrombolysis with tenecteplase was performed, 
three hours after symptom onset, with no 
significant improvement. 

Follow-up and outcome of interventions: on the 
day following the incident, a deteriorating level of 
consciousness prompted a brain computed 
tomography which diagnosed a large hemorrhagic 
transformation. A craniotomy was performed, but 
the patient died two days later. 

Informed consent: it was obtained from the 
patient´s next of kin (her son). 

Discussion      

As stated previously, CC-IS is a serious complication 
marred by high morbidity and fatal in about a third 
of cases. It represents the third most common 
cause of death in patients undergoing PCI and 
accounts for 4.1% of all in-hospital PCI-related 
deaths [7]. Potential risk factors include advanced 
age, diabetes mellitus, hypertension, left 
ventricular systolic dysfunction, history of stroke, 
chronic kidney disease, and emergent procedure. 
Procedure length, transfemoral access, and 
inadequate anticoagulation may also play a role [2-
6]. Our patient presented many of those factors. 
She also had advanced atherosclerosis, making for 
a riskier-than-average procedure. 

Our patient´s uncontrolled arterial hypertension 
may have played a major role. On the morning of a 
procedure, white coat effect, urinary retention, 

pain and anxiety increase blood pressure and 
exacerbate this phenomenon. Hypertension also 
distorts blood vessels, causing technical failure and 
major procedural complications [8]. Cerebellar CC-
IS is highly unusual, and to our knowledge, has only 
been reported in a select few cases [9,10]. Fuchs et 
al. in their series of forty-one patients, observed 
that the culprit artery was the middle cerebral 
artery in 47.6%, the posterior cerebral artery in 
23.8% and the anterior cerebral artery in 9.6% of 
cases [4]. In Dukkipati et al. the distribution was 
similar (middle: 56% of patients, posterior: 37%, 
anterior: 2%). The basilar and cerebellar arteries 
were involved in 7%, 5%, and 5% of cases 
respectively. Only 7% of patients had infarcts 
involving more than one artery distribution [2]. 

Vascular anatomy helps us understand the rarity of 
this phenomenon. The embolus originating from 
the aortic arch must take a long and difficult path 
to the cerebellar arteries, passing through the 
subclavian artery for left-sided lesions or 
brachiocephalic trunk for right-sided lesions, then 
the vertebral and basilar arteries in either case. 
Therefore, in about 90% of cases, CC-IS involves one 
of the major cerebral arteries instead. Sometimes, 
when transfemoral CC is performed, the catheter 
enters the subclavian artery. It is likely that this 
patient had a plaque at the orifice of the left 
vertebral artery that was dislodged by the catheter, 
sending embolic material occluding the basilar 
artery. Because CC-IS is so rare, management is not 
clearly codified. The 2018 American guidelines 
recommend thrombolysis for all acute stroke 
patients within 3 hours of last known normal [11]. 
Tissue plasminogen activator (tPA) is the 
thrombolytic drug of choice. Intra-arterial injection 
is the most reported method, with good outcomes 
across the literature [12]. However, when the 
patient´s critical condition amends immediate 
treatment, systemic injection should be considered 
for its immediate availability, providing 
hemorrhage has been ruled out by imaging. Serry 
et al. have reported such a case where the patient 
fully recovered following systemic 
thrombolysis [13]. 
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When administering thrombolytic therapy, it is 
wise to take into consideration the hemorrhagic 
risk, especially in patients undergoing CC, as they 
already received anticoagulant therapy before or 
during the intervention. The risk of hemorrhagic 
transformation has never been studied in large 
studies, but small series have reported a rate 
similar to non procedure-related strokes (10 to 
15%) [14]. Access-site bleeding is also a concern, 
especially in transfemoral interventions, but the 
interventional management of stroke study has 
shown that these incidents are quite rare (3.3%) 
and can be prevented using local compression 
devices [15]. Thus, thrombolysis has been deemed 
mostly safe in the context of CC-IS. 

Cerebral imaging is mandatory before reperfusion 
to exclude hemorrhage, but many voices have 
raised concern over the management delay this can 
cause. De Marco et al. have proposed immediate 
angiography as the diagnostic and therapeutic 
method of choice, as it led to better outcomes in 
their series of eight patients [16]. The technique 
also allows for the administration of local 
thrombolytic therapy in select cases. Chan et al. 
also vouched for immediate interventional 
treatment, consisting of catheter-based intra-
arterial thrombolysis with balloon angioplasty [17]. 
An experienced cerebral angiographer is needed, 
and this method warrants larger-scale studies 
before being applied in common practice. 

Prognosis of CC-IS is poor. Mortality rates range 
from 22 to 37% in recent registries. Quality of life is 
severely reduced, as 72% of patients have 
persisting neurological deficits and will need skilled 
homecare or assisted living [2]. The economic 
impact of CC-IS is also tremendous, by extending 
the patient´s postprocedural hospital stay by 
several days or weeks [4]. Therefore, prevention is 
key; extra precautions should be taken with high-
risk patients, or when the procedure is done 
emergently. Anticoagulation should be optimally 
dosed and transradial access should be favored [5]. 

Conclusion       

CC-IS is an uncommon but devastating event 
associated with substantial morbidity and 
mortality. Cerebellar infarction is an uncommon 
form in this context. Optimal management remains 
controversial, underlining the urgent need for 
evidence-based guidelines. Prevention is of the 
utmost importance; procedure-wise, transradial 
approach should be favored, with adequately sized 
material and careful manipulation of catheters and 
wires. Patients should be on optimal medical 
therapy before the intervention to reduce arterial 
hypertension and thromboembolic risk. Efforts 
should also be made to reduce anxiety, by 
comforting patients or sedating them in extreme 
cases. 
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Figures      

Figure 1: coronary angiography showing a 
significant lesion of the mid right coronary artery 
Figure 2: brain MRI revealing a right cerebellar 
stroke with evidence of hemorrhagic infarction: 
(A,B,C) FLAIR axial slice demonstrates a 
hyperintense right cerebellar cortico-subcortical 
signal with a discrete mass effect on the fourth 
ventricle, with moderate tri-ventricular 
hydrocephalus (arrow); D) diffusion imaging in axial 
section shows a hyperintense signal in the infarcted 
region in relation to a decrease in apparent 
diffusion coefficient; E) T2 gradient echo shows a 
small hypointense focus in the right cerebellum 
indicating a small hemorrhagic transformation 
(arrow) 

https://www.panafrican-med-journal.com
javascript:%20PopupFigure('FigId=1')
javascript:%20PopupFigure('FigId=2')
javascript:%20PopupFigure('FigId=2')


Article  
 

 

Hamza Chraibi et al. PAMJ - 40(172). 19 Nov 2021.  -  Page numbers not for citation purposes. 5 

References      

1. Segal AZ, Abernethy WB, Palacios IF, BeLue R, 
Rordorf G. Stroke as a complication of cardiac 
catheterization: risk factors and clinical 
features. Neurol. 2001;56(7): 975-7. PubMed| 
Google Scholar 

2. Dukkipati S, O´Neill WW, Harjai KJ, Sanders WP, 
Deo D, Boura JA et al. Characteristics of 
cerebrovascular accidents after percutaneous 
coronary interventions. J Am Coll Cardiol. 
2004;43(7): 1161-7. PubMed| Google Scholar 

3. Aggarwal A, Dai D, Rumsfeld JS, Klein LW, Roe 
MT, American College of Cardiology National 
Cardiovascular Data Registry. Incidence and 
predictors of stroke associated with 
percutaneous coronary intervention. Am J 
Cardiol. 2009;104(3): 349-53. PubMed| Google 
Scholar 

4. Fuchs S, Stabile E, Kinnaird TD, Mintz GS, 
Gruberg L, Canos DA et al. Stroke complicating 
percutaneous coronary interventions: 
incidence, predictors, and prognostic 
implications. Circulation. 2002 Jul 2;106(1): 86-
91. PubMed| Google Scholar 

5. Shoji S, Kohsaka S, Kumamaru H, Sawano M, 
Shiraishi Y, Ueda I et al. Stroke after 
percutaneous coronary intervention in the era 
of transradial intervention: report from a 
japanese multicenter registry. Circ Cardiovas 
Interv. 2018;11(12): e006761. PubMed| 
Google Scholar 

6. Werner N, Zahn R, Zeymer U. Stroke in patients 
undergoing coronary angiography and 
percutaneous coronary intervention: incidence, 
predictors, outcome and therapeutic options. 
Expert Rev Cardiovasc Ther. 2012;10(10): 1297-
305. PubMed| Google Scholar 

7. Malenka DJ, O'Rourke D, Miller MA, Hearne MJ, 
Shubrooks S, Kellett MA Jr et al. Cause  
of in-hospital death in 12,232 c 
onsecutive patients undergoing percutaneous 
transluminal coronary angioplasty. The 
Northern New England Cardiovascular Disease 
Study Group. Am Heart J. 1999 Apr;137(4 Pt 1): 
632-8. PubMed| Google Scholar 

8. Kern M. Cardiac catheterization handbook. 5th 
ed. Philadelphia, PA: Saunders Elsevier. 2011. 

9. Wong WK, Hsu YW, Lin YL, Su WK. Acute 
ischemic stroke with multiple infarctions in the 
posterior circulation complicating diagnostic 
coronary angiography in an octogenarian: a 
case report. Int J Gerontol. 2012;6(2): 144-6. 
Google Scholar 

10. Villoth SG, Muralidharan TR, Naidu PB, 
Senguttuvan NB. Stroke in percutaneous 
coronary intervention-atherothrombosis that 
licked heart but bit brain. IHJ Cardiovasc Case 
Rep. 2018;2(Supplement 1): S101-5. Google 
Scholar 

11. Powers WJ, Rabinstein AA, Ackerson T, Adeoye 
OM, Bambakidis NC, Becker K et al. 2018 
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. 2018;49(3): e46-e110. 
PubMed| Google Scholar 

12. Zaidat OO, Slivka AP, Mohammad Y, 
Graffagnino C, Smith TP, Enterline DS et al. 
Intra-arterial thrombolytic therapy in peri-
coronary angiography ischemic stroke. Stroke. 
2005;36(5): 1089-90. PubMed| Google Scholar 

13. Serry R, Tsimikas S, Imbesi SG, Mahmud E. 
Treatment of ischemic stroke complicating 
cardiac catheterization with systemic 
thrombolytic therapy. Catheter Cardiovasc 
Interv. 2005;66(3): 364-8. PubMed| Google 
Scholar 

14. Khatri P, Kasner SE. Ischemic strokes after 
cardiac catheterization: opportune 
thrombolysis candidates. Arch Neurol. 
2006;63(6): 817-21. PubMed| Google Scholar 

15. IMS Study Investigators. Combined intravenous 
and intra-arterial recanalization for acute 
ischemic stroke: the interventional 
management of stroke study. Stroke. 
2004;35(4): 904-11. PubMed| Google Scholar 

https://www.panafrican-med-journal.com


Article  
 

 

Hamza Chraibi et al. PAMJ - 40(172). 19 Nov 2021.  -  Page numbers not for citation purposes. 6 

16. De Marco F, Fernandez-Diaz JA, Lefèvre T, 
Balcells J, Araya M, Routledge H et al. 
Management of cerebrovascular accidents 
during cardiac catheterization: immediate 
cerebral angiography versus early 
neuroimaging strategy. Catheter Cardiovasc 
Interv. 2007;70(4): 560-8. PubMed| Google 
Scholar 

17. Chan AW, Henderson MA. Immediate catheter-
directed reperfusion for acute stroke occurring 
during diagnostic cardiac catheterization. 
Catheter Cardiovasc Interv. 2006;67(2): 314-8. 
PubMed| Google Scholar 

 

Figure 1: coronary angiography showing a significant lesion of the mid 
right coronary artery 
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Figure 2: brain MRI revealing a right cerebellar stroke with evidence of hemorrhagic infarction: (A,B,C) 
FLAIR axial slice demonstrates a hyperintense right cerebellar cortico-subcortical signal with a 
discrete mass effect on the fourth ventricle, with moderate tri-ventricular hydrocephalus (arrow); D) 
diffusion imaging in axial section shows a hyperintense signal in the infarcted region in relation to a 
decrease in apparent diffusion coefficient; E) T2 gradient echo shows a small hypointense focus in 
the right cerebellum indicating a small hemorrhagic transformation (arrow) 
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