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Background

• Cardiac surgery is indicated in >50% of patients with infective
endocarditis (IE)

• Many patients are denied surgery despite the presence of an 
indication for surgery (ca. 25%)

• Intracranial hemorrhage (ICH) represents the reason for denial
of surgery in 15% of patients with IE
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ESC Guidelines 2015

Surgery after 
30 days
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Why should we operate earlier on patients with IE ?
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Early surgery prevents recurrent embolic events

Kang et al., N Engl J Med. 2012
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Data from Prospective Registry (ICE-PCS)

Dickerman et al., Am Heart J 2007
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To avoid local extension of IE
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Destroyed Cardiac Base 
from Abscess

Vegetation on the Mitral Valve
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Why is it dangerous to operate on patients with ICH?

High risk of further bleeding and neurologic
deterioration due to the inevitable use of high-dose 
systemic anticoagulation during cardiopulmonary

bypass (CPB)
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Preoperative stroke and the
occurence of postoperative 
stroke

Patients with
endocarditis

n=308

No preop. stroke
n=217

Preop. stroke
n=91

(56 isch., 35 hemorrhagic)

No postop. 
stroke

n=76
83.5%

Postop. stroke
n=15

(7 isch., 8 
hemorrhagic)

16.5%

No postop. 
stroke

n=199
91.7%

Postop. stroke
n=18

(7 isch., 11 
hemorrhagic)

8.3%

* Diab et al. EJCTS 2016
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Relationship between preop. radiological lesions and postoperative stroke

Emb
(n=56)

Emb + HT
(n=17)

Emb+M
B

(n=15)

ICB
(n= 3)

Emb 4 0 2 1

Emb+HT 2 1 1 0

Emb+M
B

1 0 0 0

ICB 1 2 0 0
P=0.354

preOP

Post-
OP

Diab et al. EJCTS 2016
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Types of ICH

Intracerebral hemorrhage
Subdural hemorrhage

Subarachnoid hemorrhage
Hemorrhagic transformation of embolic infarcts 
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Diab et al. EJCTS 2021 

IE surgery in patients with pre-op ICH
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Multivariable Analysis:

ICH not related to 30d mortality
(OR 1.02, 95%CI: 0.43-2.40, p=0.96)

ICH not related to
neurological deterioration
(OR 1.10, 95%CI: 0.44-2.73, p=0.84)

Diab et al. EJCTS 2021 

IE surgery in patients with pre-op ICH



Universitätsherzzentrum Thüringen
Klinik für Herz- und Thoraxchirurgie

Arch. Cardiovasc. 
Dis. 2018
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Salaun et al. Arch. 
Cardiovasc. Dis. 2018

60 patients with
ICH and inidcation
for surgery (88%)

38 were operated
(63%)



Universitätsherzzentrum Thüringen
Klinik für Herz- und Thoraxchirurgie

No neurological deterioration in 
surgical patients

„Earliest Patient“ operated after 
15 days.

(HR 5.90, 95% CI 1.54—28.1; P = 0.01)
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Results

 We identified 16 studies including
355 patients

 Nine studies examined the impact of
surgical timing (early vs. late)

 Only one study examined the fate of
IE-patients with ICH who were
treated conservatively despite of
surgical indication
- higher mortality in the conservative group
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• Except for one, all single center
studies

• Low patient numbers

• All studies retrospective
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30-Day Mortality
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Neurological Deterioration
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Summary

Cardiac surgery for IE within 30 days of ICH was not associated with 
significantly higher mortality, but with significantly increased rates of 

neurological deterioration.
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What do we make of it ?

Evidence is conflicting 
Only retrospective studies 
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What do we make of it ?

Evidence is conflicting 
Only retrospective studies 

Immortal-time bias
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Immortal Time Bias – underestimated in retrospective studies
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Potential impact of Immortal-Time Bias 
on interpretation of results

Diab et al., Stroke  2022
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Diab et al., Stroke  2022

Potential impact of Immortal-Time Bias 
on interpretation of results
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30-Day Mortality

Not considered -
effect unknown
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Neurological Deterioration

Not considered -
effect unknown
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Multivariable Analysis:

ICH not related to 30d mortality
(OR 1.02, 95%CI: 0.43-2.40, p=0.96)

ICH not related to
neurological deterioration
(OR 1.10, 95%CI: 0.44-2.73, p=0.84)

Diab et al. EJCTS 2021 

IE surgery in patients with pre-op ICH
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Diab et al. 
EJCTS 2021 

IE surgery in patients with pre-op ICH
Impact of post-operative anticoagulation management
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Conclusions

• Intracranial hemorrhage may not be as dangerous as commonly 
expected. 

• ICH may or may not be associated with mortality and/or 
neurological deterioration.

• An immortal time bias may camouflage the truth. We need 
prospective (randomized) evidence.

• Based on the available data, post-op heparin management may 
play an important role. 
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Thank you for your attention
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