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APRESENTAÇÃO

Apresentamos o segundo volume do livro “Frente Diagnóstica e Terapêutica na 
Neurologia”, um material rico e direcionado à todos acadêmicos e docentes da área 
da saúde com interesse em neurologia e áreas afins.

A especialidade médica responsável por trabalhar e analisar os distúrbios 
estruturais do sistema nervoso é denominada como neurologia. Do diagnóstico 
à terapêutica, todas as enfermidades que envolvem o sistema nervoso central, 
periférico, autônomo, simpático e parassimpático, são estudadas pelos profissionais 
com especializaçãoo em neurologia. Além das doenças neuropscicopatológicas, o 
CID divide as patologias do sistema nervoso em dez grupos com fins de análise 
epidemiológica.

Assim abordamos aqui assuntos relativos aos avanços e dados científicos 
aplicados aos estudos de base diagnóstica e terapêutica nesse reamo tão interessante 
da medicina, oferecendo um breve panorama daquilo que tem sido feito no país. 
Neste segundo volume o leitor poderá se aprofundar em temas relacionados ao 
Alzheimer, Hospitalização, Atenção Primária à Saúde, Apraxia, Demencia, Cognição, 
Neuropsicologia, Esclerose lateral amiotrófica, VIH tipo I, Parkinson, Epidemiologia, 
Indicadores de Morbimortalidade, Melanoma, Metástase, Neurossarcoidose, 
Endocardite bacteriana, Oligodendroglioma, Epilepsia Refratária, Tumor Cerebral 
Primário, Lobectomia Temporal Anterior e Doenças Neurodegenerativas como um 
todo.

Esperamos que o conteúdo deste material possa somar de maneira significativa 
ao conhecimento dos profissionais e acadêmicos, influenciando e estimulando cada 
vez mais a pesquisa nesta área em nosso país. Parabenizamos cada autor pela 
teoria bem fundamentada aliada à resultados promissores, e principalmente à Atena 
Editora por permitir que o conhecimento seja difundido em todo território nacional.

Desejo à todos uma ótima leitura!

Benedito Rodrigues da Silva Neto
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SURGICAL MANAGEMENT OF INFECTIVE 
ENDOCARDITIS COMPLICATED BY SUBARACHNOID 

HEMORRHAGE: CASE REPORT

CAPÍTULO 27
doi
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ABSTRACT: A 25-year-old male, previously 
submitted to Ross procedure, presented 
to the hospital with a history of 3 months 
progressing edema in lower limbs associated 
with fever. Transthoracic echocardiography 
revealed aortic and pulmonary regurgitation, 
associated with multiple vegetations. The 
diagnosis of infective endocarditis (IE) was 
established after hemocultures were positive 
for Enterococcus spp. and the appropriate 
treatment with antibiotics was established. On 
the 5th day of admission, the patient suffered 
a sudden severe headache without any other 
neurological symptoms, and was diagnosed with 
subarachnoid hemorrhage. Cardiac surgery was 
postponed due to the neurological involvement 
and high mortality risk. The patient had a 
neurological and systemic deterioration after 
18 days of treatment and, despite the intensive 
care, he died on the 40th day of hospitalization. 
Neurological complications of IE are frequent 
and possibly life-threatening, despite the correct 
management. Appropriate antibiotic therapy is 
the cornerstone of treatment, but patients will 
frequently need to undergo cardiac surgical 
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intervention. Available guidelines have established indications for surgical treatment, 
but are unclear as to risk stratification and the optimal timing of elective valve repair. 
Despite some controversial data, most studies agree that neurological outcomes and 
mortality rates are better when surgery is postponed for at least 3 to 4 weeks from the 
hemorrhagic event. This case report highlights the importance of how the diagnosis 
of an IE neurological complication affects the decision of the optimal timing of cardiac 
surgery, influencing the clinical outcome.
KEYWORDS: Endocarditis, bacterial.  Subarachnoid hemorrhage. Cardiovascular 
surgical procedures.

MANEJO CIRÚRGICO DA ENDOCARDITE INFECCIOSA COMPLICADA COM 
HEMORRAGIA SUBARACNOIDEA: RELATO DE CASO

RESUMO: Um homem de 25 anos, previamente submetido à cirurgia de Ross, é 
admitido no pronto-socorro com uma história de edema progressivo de membros 
inferiores há 3 meses, associado à febre. O ecocardiograma transtorácico revelou 
regurgitamento aórtico e pulmonar, associado à múltiplas vegetações. O diagnóstico 
de endocardite infecciosa (EI) foi estabelecido após hemoculturas positivas para 
Enterococcus spp. e a antibioticoterapia apropriada foi iniciada. No quinto dia de 
internação, o paciente apresentou cefaleia súbita de forte intensidade, sem outros 
sintomas neurológicos, e foi diagnosticado com hemorragia subaracnoidea. A cirurgia 
cardíaca foi adiada devido ao acometimento neurológico e alto risco de mortalidade. 
O paciente evoluiu com deterioração clínica e neurológica após 18 dias de tratamento 
e, apesar dos cuidados intensivos, faleceu no 40º dia de internação. As complicações 
neurológicas da EI são comuns e podem ter um desfecho dramático apesar dos 
cuidados apropriados. A antibioticoterapia adequada precoce é um dos pilares do 
tratamento, mas os pacientes frequentemente necessitarão de intervenção cirúrgica 
cardíaca. As diretrizes disponíveis estabelecem as indicações do tratamento cirúrgico, 
mas não definem de maneira clara a estratificação de risco e o melhor momento para 
o reparo valvar. Apesar de alguns dados conflitantes, a maioria dos estudos concorda 
que o desfecho neurológico e as taxas de mortalidade são melhores quando a cirurgia 
é adiada por pelo menos 3 a 4 semanas do evento hemorrágico. Esse relato de caso 
destaca como o diagnóstico de uma complicação neurológica da EI afeta a decisão do 
melhor momento para cirurgia cardíaca, influenciando o desfecho clínico.
PALAVRAS-CHAVE: Endocardite bacteriana. Hemorragia subaracnoidea. 
Procedimentos cirúrgicos cardiovasculares.

1 | 	CASE REPORT

A 25-year-old man was admitted to the emergency department after presenting 
progressive symmetrical edema of lower limbs for the past three months, associated 
with recurrent fever, cutaneous-mucous parlor and weight loss. He was previously 
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submitted to aortic valve replacement with pulmonary autograft, called Ross 
procedure. There were 4 surgical procedures, the last one at the age of 18. On 
physical examination, he was in regular general condition, emaciated, with pallor of 
mucosas, and no petechiae could be seen. He was afebrile with blood pressure of 
100/70 mmHg, a heart rate of 104 beats per minute, a respiratory rate of 20 breaths 
per minute, and an oxygen saturation of 99%. 

Transthoracic echocardiography revealed severe aortic regurgitation and 
moderate pulmonary regurgitation, associated to multiple bivalve vegetations. The left 
ventricular ejection fraction was 0.30. Transesophageal echocardiography confirmed 
the presence of one vegetation in the pulmonary valve and three in the aortic valve, 
with one on the ventricular face and two inside the aorta, measuring 7mm in its larger 
diameter. Pulmonary artery systolic pressure of 53 mmHg was found. Hemocultures 
were positive for Enterococcus and the diagnosis of infective endocarditis (IE) was 
established. Penicillin G and gentamicin were initiated. 

On the 5th day of admission, the patient progressed with sudden severe 
headache, without other complaints. The neurological exam was normal. Brain 
computed tomography (CT) was performed and showed subarachnoid hemorrhage 
(SAH) Fisher 3 at the left parietal convexity associated with edema of homolateral 
hemisphere (Figure 1). 3 days after CT, cerebral angiography exhibited discrete 
vasospasm in the M1 segment of the left middle cerebral artery (Figure 2). The patient 
remained without acute neurologic deficit. Although cardiac surgery was indicated, it 
was decided to delay it due to the neurological involvement and high mortality risk 
(>50% by EuroSCORE). 

On the 18th day of hospital stay, the patient was admitted to the Intensive Care 
Unit after lowering of consciousness, respiratory distress and hypotension; as a result, 
was intubated and kept under vasoactive drugs. The antimicrobials were extended 
for piperacillin/tazobactam and vancomycin; gentamicin was maintained, but without 
hemodynamic improvement. The patient developed multiple organ dysfunction 
syndrome and died on the 40th day of hospitalization.
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Figure 1. Brain CT depicting subarachnoid hemorrhage at the left parietal convexity associated 
with edema of homolateral hemisphere.
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Figure 2. Cerebral angiography showing discrete vasospasm in the M1 segment of the left 
middle cerebral artery (arrow).

2 |  DISCUSSION

IE is an uncommon and severe infectious disease of the cardiac endothelium 
that can progress rapidly with sepsis and systemic complications (BADDOUR et al., 
2015; WANG; GACA; CHU, 2018). Despite advances in diagnostic and therapeutic 
strategies, IE continues to have high morbidity and mortality. A recent European study 
involving 156 centers from 40 countries found an in-hospital mortality rate of 17.1% 
(532 out of 3116 patients) (HABIB et al., 2019). Results are consistent with in-hospital 
mortality of 19.2% and 23.1% found in the International Collaboration on Endocarditis 
(ICE)–Prospective Cohort Study (PCS) and ICE-PLUS cohorts, respectively. At 6 
months, about 30% of the patients studied in these cohorts died (PARK et al., 2016).

Neurological complications are present in the context of IE in 40% of patients 
(ASIF et al., 2017; SONNEVILLE et al., 2011; YANAGAWA et al., 2016). Clinical 
manifestations are diverse and include ischemic and hemorrhagic stroke, infectious 
aneurysm, meningitis, brain and spinal epidural abscesses and encephalopathy 
(CARNEIRO et al., 2019). Importantly, embolic events are common, even in 
asymptomatic individuals. Through brain MRI, subclinical cerebral embolization may 
be present in 60-70% of IE patients (CHAKRABORTY et al., 2019; COOPER et al., 
2009; TAKAGI et al., 2011). Based on observational data, the main risk factors related 
to embolism are: infective agent, especially Staphylococcus aureus; vegetation size; 
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mobility and location; and history of embolism (YANAGAWA et al., 2016).
The presentation of IE complicating SAH shown in our case is rare and described 

only in case reports (ASIF et al., 2017; BOUKOBZA et al., 2017; CHUKWUDELUNZU 
et al., 2002). SAH is mainly associated with rupture of infectious intracranial aneurysm, 
accounting for 2% to 4% of all IE cases and 5% to 12% of those with neurological 
manifestation (MORRIS et al., 2014; PETERS; HARRISON; LENNOX, 2006). This 
association is strong even when the aneurysm is not shown, as in our case, because 
it may be obliterated by the hemorrhage produced (BOUKOBZA et al., 2017). Other 
hypothesized mechanisms for spontaneous non-aneurysmal SAH include erosive 
arteritis causing rupture of the artery wall and rupture of a venous or capillary vessel 
(CHUKWUDELUNZU et al., 2002).

Early institution of treatment with appropriate antibiotic is known to be the basis 
of the right management of patients with SAH and IE (ASIF et al., 2017; NOVY et 
al., 2013). Cardiac surgical intervention, performed in about half of patients with 
endocarditis (HABIB et al., 2019; KANG, 2015), is also indicated for a significant 
portion of patients with neurological complication of the disease, but the best time 
for the intervention remains controversial, since the decision must take into account 
multiple risks - including recurrent embolism and hypotension worsening cerebral 
ischemia (NOVY et al., 2013). When there is concomitant intracerebral hemorrhage 
or SAH, as in our case, this decision is even more complicated, because the total 
heparinization required in cardiopulmonary bypass may increase bleeding and be 
potentially fatal (THUNY et al., 2007).

Early cardiac surgery (before the end of the antibiotic treatment) is dictated 
by valvular competency (OSSORIO et al., 2003) and should also be considered 
in patients with persistent bacteremia despite appropriate antibiotics, and in those 
with large (>10mm) left-sided vegetations (CARNEIRO et al., 2019). The aim of the 
surgical approach should be the removal of infected tissue and improvement of valve 
function.   

A large meta-analysis compared the outcomes of early and late intervention 
in IE with preoperative neurological events. The perioperative mortality rate and 
neurological exacerbation rates were higher in the early surgery group compared 
with the late surgery group for both hemorrhagic and ischemic stroke. Although early 
surgery was often performed for clinical deterioration, an important bias that should 
be taken in consideration (TAM et al., 2018). 

Given the present data, patients with valvular-related heart failure, mechanical 
complications of IE and poor outcomes despite optimized antibiotic therapy should 
benefit of early surgery if the neurological event is small based on imaging criteria. 
Patients who do not meet the previous criteria to pursue early intervention, should 
wait at least 7-14 days after an ischemic stroke and 28 days after an hemorrhagic 
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stroke before the valve repair.  The current recommendations from the American 
Association for Thoracic Surgery, the American Heart Association, the European 
Society of Cardiology and the Society of Thoracic Surgeons are summarized on 
Table 1 (BADDOUR et al., 2015; HABIB et al., 2015; NISHIMURA et al., 2017; 
PETTERSSON et al., 2017).

3 |  CONCLUSIONS

This case report highlights the importance of how the diagnosis of SAH or other 
IE neurological complication affects the decision of the optimal timing of cardiac 
surgery. Therefore, it is necessary to balance the surgical urgency with precise 
indications and the risk prediction of exacerbation of the neurological lesion. Finally, 
even with a multidisciplinary team to treat complications and defi ne the timing of 
surgical treatment, outcome can be fatal, as in our report.
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Table 1. Timing of cardiac surgery in patients with IE neurological complications according to 
current guidelines.

Table data from Byrne et al. (2011), Baddour et al. (2015), Habib et al. (2015), Pettersson et al. (2017) and 
Nishimura et al (2017). STS indicates Society of Thoracic Surgeons; LOE, level of evidence; AHA, American 

Heart Association; ESC, European Society of Cardiology; AATS, American Association for Thoracic Surgery; ACC, 
American College of Cardiology; NR, nonrandomized.
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