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INTRODUCTION  AND  IMPORTANCE:  Brain  abscess  is  a potentially  fatal  neurological  infection,  despite  the
development  of new  antimicrobial  agents  and modern  neurosurgical  techniques.
CASE PRESENTATION:  We  present  an  uncommon  case  where  a large  brain  abscess  was  treated  successfully
in  a  patient  with  Eisenmenger  syndrome.  He was  underwent  neurosurgical  treatment  and  eventually
recovered.
CLINNICAL  DISCUSSION:  The  etiology  of  a brain  abscess  in  patients  with  congenital  cyanotic  heart  disease
has  multiple  aspects.  In  this  patient  population  was  high  risk  for developing  perioperative  complica-
Eisenmenger syndrome
Pulmonary hypertension

tions.The  preoperative  evaluation,  intraoperative  management  and  postoperative  care  are important
steps  in the  treatment  of  cardiac  patients  undergoing  noncardiac  surgery,  and  essential  for  patient’s  safe
and fast  recovery.
CONCLUSIONS:  We  highlight  the  importance  of  the  diagnosis  and  management  of Eisenmenger  syndrome
to  help  us  further  understand  this  rare and  fatal  disease.

©  2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Brain abscess is considered as a collection of pus within the brain
parenchyma. The pus is formed from a localized area of cerebritis in
the capsule, which is well vascularized [1]. Majority of patients, the
common causes of the brain abscess are numerous and include a
disease of immunocompromised, a history of immunosuppressive
medication, destruction of the blood–cerebrospinal fluid barrier,
or systemic infection. Bacteria enter the brain through contigu-
ous spread and hematogenous dissemination, or some unknown
mechanisms [2]. Congenital cyanotic heart disease have been an
important risk factor for brain abscess. The most common form
was tetralogy of Fallot, followed by ventricular septal defect and
transposition of great vessels [3]. However, a brain abscess which
occurs in a patient with severe Eisenmenger syndrome is extremely
rare. Herein, we report a case of preoperative diagnosed with ven-

tricular septal defects and pulmonary hypertension. In the case
of secondary exacerbation of Eisenmenger’s syndrome during the
perioperative period, acute cardiopulmonary impairment occurs.

Abbreviations: VSD, ventricular septal defect; MRI, magnetic resonance imaging;
CT,  computed tomography; ICU, intensive care unit; CRKP, carbapenem-resistant
Klebsiella pneumonia.
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his case report has been reported in line with the SCARE 2020
riteria [4].

. Case report

A 47-year-old male was  referred to our neurosurgery depart-
ent with a 4-day history of headache and memory decline. Past

rug and family histories were not significant. He were seizure-
ree. Clubbing of fingers and toes were found during physical
xamination. Past medical history included underwent stereotactic
rainage and recovered from a left frontal lobe brain abscess at the
ge of 36 years.

Laboratory studies have shown that neutrophils increased,
onocytes increased, mean corpuscular volume and mean corpus-

ular hemoglobin increased. His other laboratory tests including
oagulation profiles, liver and renal function tests, and blood lev-
ls of electrolytes were normal. The electrocardiogram showed the
ormal sinus rhythm, severe right axis deviation and right ventricu-

ar hypertrophy. Pre-operative Chest X-ray showed an enlargement
f the cardiac silhouette and marked pulmonary vascular conges-
ion (Fig. 1). An echocardiogram was  performed, which showed
ontinuous interruption of 21 mm in the direction of 9–12 o’clock
n the ventricular septum with bidirectional shunt. Color Doppler
maging showed mild tricuspid regurgitant. This ventricular septal

efect with bidirectional shunt and obvious pulmonary hyper-
ension, which consistent with Eisenmenger syndrome. He was
iagnosed as a case of ventricular septal defect (VSD) with severe
ulmonary hypertension. Subsequent, magnetic resonance images
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Fig. 1. Pre-operative Chest X-ray showed an enlargement of the cardiac silhouette and marked pulmonary vascular congestion.

Fig. 2. Preoperative brain MRI. (a) T2 axial view, (b) T2 flair axial view, (c) T1 enhanced axial view of brain demonstrating a peripherally enhancing lesion (45.5 × 30 mm)  in
the  left temporal lobe with a large range of surrounding edema.
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Fig. 3. Intraoperative view. (a) Purulent material (b) Brain abscess after completely ex
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Fig. 4. Postoperative head CT imaging confirmed severe edema at the surgical site,
and the midline structure shifted to the right.

(MRI) of the brain showed heterogeneous high signal intensity in
T2and T2 Flair image, and peripherally enhancing lesion in the left
temporal lobe which has irregular surrounding edema and a mass
effect was found in the postcontrast T1-weight MRI  [Fig. 2a–c], and
showed a no enhancement lesion in the right frontal lobe [Fig. 2d].
The patient’s headache improved after use of mannitol.

On hospital day six, the patient underwent a left temporal cran-
iotomy and surgical excision of the brain abscess under general
anaesthesia. The operation was done by the corresponding author
and the first author. Intraoperative support was provided by a
multidisciplinary team that includes cardiac and neuroanaesthe-
sia specialists, and closely monitors the patient’s hemodynamic
parameters through invasive and non-invasive techniques. During
the operation, we extracted a sample of 20 ml  of purulent mate-
rial from the capsule was  sent for culture [Fig. 3a]. The abscess
was completely excised along with its capsule with preservation
of the surrounding brain tissue [Fig. 3b]. The purulent material was
sent for microbiology analysis. The lesions were completed surgical
resection after aspiration decompression and sent for pathologi-
cal. Aspirated pus cultures were negative for bacteria. However, on
the third day after the operation, his neurologic and respiratory
functions deteriorated rapidly, and sommolence developed into
stupor, accompanied by a decline in oxygen saturation. Repeated

head computed tomography (CT) imaging confirmed severe edema
at the surgical site, and the midline structure shifted to the right
(Fig. 4). At this point, despite the gradual increase in supplemen-
tal oxygenation, he began to fever and his hypoxia progressed
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cised along with its capsule with preservation of the surrounding brain tissue.

apidly. Repeated breast CT imaging showed a bilateral pulmonary
nd small bilateral pleural effusion (Fig. 5). Meanwhile, the patient
lso had pulmonary hypertension demonstrated by breast CT. So he
nderwent tracheotomy for worsening hypoxia and shifted to the

CU for further treatment and observation. Sputum culture showed
arbapenem-resistant Klebsiella pneumonia (CRKP) subspecies. The
lood culture also showed CRKP subspecies. The patient received
ombination therapy directed at CRKP-infections, including van-
omycin, meropenem and polymyxin B. The neurologic gradually
tabilized after abscess continuous drainage and medication ther-
py. Furthermore, with this information we  assessed the repair
f ventricular septal defect with cardiovascular surgical, but the

ack of appropriate timing did not allow us to determine the best
reatment strategy. And the patient developed multidrug-resistant
neumonia and bloodstream infection, so we focused management
n drugs that optimize pulmonary hypertension treatment and
nti-infection treatment.

. Follow-up

On 19 days after the operation, he was transferred to the
ocal hospital to continue treatment, finally complete neurologic
ecovered following pulmonary rehabilitation and a total antibiotic
reatment of 8 weeks.

. Discussion

The etiology of brain abscess in patients with congenital cyan-
tic heart disease has the following aspects. In cyanotic heart
isease with shunts from right to left bypass, by which blood in the
eart not filtered through pulmonary circulation. Therefore, bac-
eria in the bloodstream cannot filtered through the pulmonary
irculation, where they would be removed by phagocytosis under
ormal circumstances. So this may  allow bacteria direct entry to
erebral circulation. Moreover, in these patients, because of severe
ypoxemia and metabolic acidosis and increased blood viscosity
esulting from compensatory polycythemia, and the brain may
lso have predisposing conditions such as minute low-perfusion
reas, blood flow velocity and a consequent low-perfusion area,
ead to this area more prone to infection [5]. The abnormal shunted
lood containing of microorganisms may  be seeded in such area,
orming one or more brain abscess. Meanwhile, this hypothesis
mplies that we should pay more attention to the other infarction
esides the site of the abscess or multiple abscess and metastatic
bscesses. In patients with ventricular septal defects, the presence
f relevant long-lasting pulmonary hypertension could eventu-
lly lead to cardiac dysfunction (right ventricular hypertrophy and

ilation). These features will dominate when patients enter the
erminal stages of severe Eisenmenger’s syndrome, which is char-
cterized typically by pending or actual right heart failure [6]. In
his patient, electrocardiogram showed severe right axis deviation
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Fig. 5. Repeated breast CT imaging. (a) Bilateral pulmonary and small bilate

and right ventricular hypertrophy, which is compensatory changes
in response to long-lasting pulmonary hypertension and explains
the bidirectional shunt.

In this patient population was high risk for developing periop-
erative complications due to the process of persistent infections.
Therefore, strengthen the surgical management on periopera-
tive was advocated to minimize perioperative complications. The
patient sports activity with mild limitation. Although laboratory
findings and physical examination demonstrated chronic hypox-
emia, such as mean corpuscular hemoglobin increased, clubbing
and cyanosis. Other clinical symptoms associated with increased
intracranial pressure caused by brain abscesses prompted further
examination. Subsequently, the diagnosis of VSD and secondary
pulmonary hypertension were obtained.

According to the previous research, the incidence of brain
abscesses in patients with congenital heart disease was 18% [7].
Although adult patients with congenital heart disease can also
develop brain abscesses, but a previous study observed that the
peak age of onset is between 4 and 7 years old [8]. A retrospective
study described 142 cases of brain abscess, of which 122 (85.9%)
patients received surgical treatment and all of patients were treated
with parenteral antibiotics for at least 4 weeks, the mortality rate
was 26.1%. And no difference in the outcome is found among var-
ious treatment strategies and choices of surgical procedures [9].
Similarly, a study was retrospective analysis of 26 children who
were diagnosed with congenital cyanotic heart disease and brain
abscess, reported 70% persistent bacteremia 38% abscess recur-
rence [10].

Stereotactic aspiration is the preferred surgical treatment for
brain abscess, especially for small, deep-seated lesions, some stud-
ies have found that aspiration stereotactic drainage of brain abscess
may  carries a lower overall mortality rate compared with excision
[11]. Also, the introduction of CT scanning and other imaging tech-
niques have leaded to a significant reduction in mortality rates
associated with surgical aspiration of abscess. Correspondingly,
some study suggested that the preferred surgical treatment modal-
ity for brain abscess should vary from person to person. Careful
observation through CT or MR  imaging should be important to the

patient. If the abscess fails to resolve or enlarges after a course of 2–4
weeks antibiotic use, further surgical removal or aspiration should
be performed [12]. However, surgical excision is also recommended
for multiple abscessed and larger lesions, especially when there is
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ural effusion, (b) Pulmonary artery enlargement (inner diameter = 46 mm).

vidence that the intracranial pressure is increased due to severe
erilesional edema severe perilesional edema or significantly mass
ffect of the brain abscess, such as the present case [13].

And other studied recommend excision as the best treatment
f choice because it is usually accompanied by a lower incidence
f post-operative epilepsy and recurrence [14]. Eisenmenger’s syn-
rome describes pulmonary vascular disease and cyanosis resulting

rom increased pulmonary vascular resistance with complete shunt
eversal or bidirectional shunting through a large intracardiac (such
s atrial septal defect or ventricular septal defect) or extracardiac
ongenital heart defect (such as ductus arterious or aortopul-
onary window) [15,16]. Perioperative cardiac morbidity in the

erioperative period is one of the major causes of perioperative
eath in cardiac patients who  were undergoing noncardiac surgery,
ith mortality rate reaching 30% [17]. The perioperative risk may

e related to the severity of the patient’s cyanosis, tricuspid regurgi-
ation and right ventricular dysfunction. Other surgery related risk
actors also affects the perioperative risk, such as duration of oper-
tion, anesthesia used and hemodynamic variables [18]. We  should
aintain both cardic output and systemic vascular resistance when
e use anesthetics, because Eisenmenger’s syndrome patients have

ost the ability to response to sudden changes in hemodynamics
ecause of fixed pulmonary vascular disease. Therefore, a minor
ecreases in systemic blood pressure and vascular resistance can

ncrease the magnitude of right to left shunting and worsening
ypoxia [19]. Surgical blood loss and general anesthesia are inde-
endent causes of intraoperative hypotension. The intraoperative
lood loss should be minimized and blood products should be used
o treat excessive bleeding in time. If the patient is hypovolemic,
-adrenergic agonists should be used to actively treat systemic
rterial hypotension. In addition to selecting the appropriate anes-
hesia technique, measures to prevent systemic thromboembolic
eed to be taken. All intravenous lines should be equipped with a
evice to filter air bubbles to prevent air embolism. Furthermore,
eriodic arterial blood gas and plus oximetry allows monitoring
he oxygen saturation, which may  increase the likelihood of early
etection of acidosis, hypercarbia and hypoxia. Irrespective of the
elected intraoperative monitoring, sudden changes in hemody-

amics should be detected early in the course of operative in order
o begin the initiate appropriate treatment and to prevent fur-
her complications that could become fatal [20]. The preoperative
valuation, intraoperative management and postoperative care are
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important steps in the treatment of cardiac patients undergoing
noncardiac surgery, and essential for patient’s safe and fast recov-
ery. Eisenmenger patients shifted to the ICU for further treatment
and observation are recommended. Measures must be taken to pre-
vent venous thrombosis, such as get out of bed early or regular
pneumatic compression. In addition, particular attention should
be paid to fluid balance to prevent hypovolemia. Furthermore,
adequate pain management paly an essential role in prevent post-
operative adverse hemodynamics and possibly hypercoagulable
state [21,22]. When noncardiac surgery is necessary in patients
with the Eisenmenger syndrome, the surgery procedures should
be performed at centers with expertise in the management of the
syndrome and with cardiac-specialized anesthesiologists, and the
patient should be observed and management closely and carefully
during perioperative.

5. Conclusions

In summary, we reported a rare clinical case report of brain
abscess combined with Eisenmenger syndrome, which has been
successfully treated with intravenous antibiotics and timely sur-
gical intervention. In order to better understand and ultimately
prevent occurrence of this potentially fatal syndrome. The preop-
erative evaluation, intraoperative management and postoperative
care are important steps in the treatment of cardiac patients under-
going noncardiac surgery, and essential for patient’s safe surgery
and fast recovery. The risk of failure of empirical initial antibiotic
therapy and associated death is high, especially for negative pus
cultures. Solving hypoxemia and hypercogulable state of blood are
important to reduce the risk of thrombosis are valuable interven-
tions. During surgery, we recommend ensuring that intraoperative
blood loss is minimized, and postoperative care should be long-
term targeted subsequent antibiotic therapy to minimize the risk
of abscess recurrence, especially in the initial examination of blood
culture negative patients.
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