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   Abstract

Background: Acute ischemic stroke is a potentially debilitating complication of total hip arthroplasty.  Al-
teplase and mechanical thrombectomy are the only acute methods of reperfusion therapy available for 
acute ischemic stroke; however, thrombectomy is only feasible in patients with a large vessel occlusion and 
major recent surgery is considered a contraindication to alteplase due to the risk of peri-operative hemor-
rhage.  In patients with severe deficits, however, it may be appropriate to consider alteplase if the risk of 
hemorrhage is acceptable. 

Case Report: We describe a case of a gentleman in his seventies who presented with acute onset global 
aphasia and right hemiparesis five days after a total hip arthroplasty.  His CT angiogram demonstrated no 
hemorrhage and no large vessel occlusion.  Due to the severe deficits, he was given alteplase.  The patient’s 
neurologic symptoms resolved over hours and MRI brain showed stroke; he developed a hematoma of 
the hip that required drainage to rule out abscess but did not require transfusion or surgery.  He was dis-
charged to rehabilitation five days after presentation. 

Conclusion:  In patients with severe neurologic deficits post-operatively after total hip arthroplasty, altep-
lase may help improve neurologic recovery, although the risk of operative site hemorrhage must be consid-
ered.
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Introduction

 Acute ischemic stroke in the postoperative patient is a potentially devastating condition and also a 
clinical treatment dilemma. Alteplase is currently the standard of care for acute ischemic stroke, however, 
in patients who have recently undergone major surgery, surgical site or systemic hemorrhage is a serious 
concern. We describe a patient who had recently undergone total hip arthroplasty and received alteplase 
for acute ischemic stroke. 

Case Report

 A 72 year old gentleman with a history of coronary artery disease, hypertension, and recent total hip 
arthroplasty (THA) presented with sudden onset right hemiparesis and aphasia beginning two hours prior 
to arrival. Computerized tomography (CT) brain with CT angiogram demonstrated no hemorrhage and no 
large vessel occlusion; NIHSS was 22 points. He underwent a THA for a femoral neck fracture five days prior 
to presentation but no other contraindications to alteplase. 

 The risks of postoperative systemic hemorrhage were weighed with the risk of severe neurologic 
disability and discussed with the patient’s wife, who agreed with alteplase administration. The patient ra-
pidly improved and returned to his pre-stroke baseline within hours. However, he subsequently developed 
erythema and edema of the right hip and a fever to 102 F. Hemoglobin decreased from 10.5 g/dL to 9.5 g/
dL but remained stable thereafter without requiring blood transfusion. He was started on broad-spectrum 
antibiotics due to concern for hematoma superinfection; orthopedics recommended CT of his hip which 
demonstrated multiloculated fluid collections suggestive of hematoma versus abscess (Figure 1a). Inter-
ventional radiology drained the fluid collection; final cultures were negative and antibiotics were narrowed 
to treat cellulitis. 

 Magnetic resonance imaging (MRI) of the brain showed an embolic-appearing stroke involving the 
left occipital and parietal lobes, and left anteromedial thalamus (Figure 1b). Echocardiogram was unre-
markable and in hospital telemetry was negative for atrial fibrillation. Ultrasound of his leg was negative 
for venous clot. His stroke mechanism was deemed to be embolic stroke of unknown source; an outpatient 
cardiac monitor was pursued. He was started on aspirin and a statin and discharged to rehabilitation. 

Figure 1a: demonstrates multiloculated fluid collection in the hip suggestive of hematoma
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Discussions

 Acute ischemic stroke is an uncommon but potentially debilitating complication of THA occurring 
in 0.11-0.2% of patients [1] with the median time to onset of symptoms occurring eight days post-surgery 
[2]. Patients who have undergone a THA are at a 4.7-fold increased risk of ischemic stroke during the first 
two weeks after their surgery [3]; those who have a prior history of stroke or who are undergoing repair of 
a hip fracture rather than elective surgery are at the highest risk [4]. 

 In the postoperative phase, coagulation factors are altered, with a spike in prothrombin occurring 
during bone preparation and a fall in endogenous tissue plasminogen activator; D dimer was also found to 
rise during the first several days after surgery [5]. These alterations may lead to a higher risk of stroke in 
the post-operative setting, in combination with other factors such as withholding of antiplatelet or anticoa-
gula-tion prior to procedure as well as immobility after surgery. 

 Presently, there are two acute reperfusion therapies available for acute ischemic stroke; alteplase 
is recom-mended for eligible patients who present within 4.5 hours of their last known normal and lack 
contraindi-cations, and mechanical thrombectomy is recommended for patients with a large vessel occlu-
sion who meet appropriate clinical and imaging criteria. Only a subset of patients have a large vessel occlu-
sion; in the case of our patient, there was no large vessel occlusion and so alteplase was the only available 
acute reperfusion treatment. 

 The most feared complication of alteplase is either intracranial or systemic hemorrhage, and the 
previous American Heart Association (AHA) guidelines from 2013 list major surgery within 14 days as a re-
lative exclusion criteria for alteplase [6]. However, withholding alteplase in the setting of severe stroke can 
lead to permanent neurologic disability. The dilemma of whether to administer alteplase in the postopera-
tive set-ting is commonly encountered. Most published data is from the cardiac surgery setting, in which 

Figure 1b:  of MRI brain shows the left thalamic and occipital lobe strokes
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intra-arterial local fibrinolysis has been reported to be efficacious in small case series without significant 
bleed-ing risk [7] but has been associated with hemothorax and symptomatic anemia in others [8]. The risk 
of systemic alteplase may be more significant, though will likely vary depending on the type of surgery and 
the amount of time elapsed; published data is sparse, however. Aside from our patient, there is one previ-
ous published case report regarding alteplase in the post-operative setting after hip surgery. In that report, 
a patient developed a left middle cerebral artery occlusion with right hemiparesis and aphasia two days 
after a THA and was given alteplase with neurologic improvement, but developed a hematoma requiring 
blood transfusion [9]. As with our patient, the hematoma was managed conservatively and did not cause 
any life-threatening hemodynamic compromise. The most recent AHA guidelines have been revised to state 
that the risk of neurologic disability should be balanced with the risk of postoperative hemorrhage in pa-
tients who have undergone recent major surgery and present with acute ischemic stroke [10]. 

 Considerations for using alteplase in the postoperative setting to treat acute ischemic stroke should 
include weighing symptom severity and potential disability to the patient, as well as surgical considera-
tions such as the nature and location of the operation, the time elapsed since the procedure, any preexistent 
postoperative bleeding, and the ability to manage hematoma formation at the surgical site. Intracranial 
or spinal surgery within three months, for example, is considered an exclusion on the FDA label, and is 
considered to be potentially harmful in the AHA guidelines [10]. Additionally, it may be prudent to type and 
screen the patient prior to alteplase administration in the event that blood products should become neces-
sary [9]. The presence of a large vessel occlusion may also influence the decision to administer or forego 
alteplase administration, as these patients may be able to be treated with thrombectomy alone given the 
heightened risk of hemorrhage with systemic fibrinolysis. 

Conclusion

 In patients who have undergone a recent joint arthroplasty, alteplase may be reasonably tolerated 
and effectively mitigate the neurological disability from acute ischemic stroke, although the risk of hemor-
rhage should be carefully weighed. 
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