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Abstract

We present a case of a 51-year-old male patient hospitalized
due to acute coronary syndrome requiring stent implantation
to the left main stem. Double antiplatelet therapy was com-
menced. After 2-3 days, the patient presented with high fe-
ver, dyspnea on exertion, pain in the chest, myalgia, and gen-
eral weakness. Transthoracic (TTE) and transesophageal (TEE)
echocardiography revealed abnormal, turbulent flow across
the aortic prosthesis, which was probably caused by the pres-
ence of a pathological smooth and mobile structure (10 x 9
x 5 mm) in front of the aortic annulus. Blood cultures were
positive and staphylococcal prosthetic valve endocarditis (PVE)
was diagnosed. Despite antibiotic treatment, the patient’s con-
dition deteriorated, and he was referred for prosthesis reim-
plantation. After being transferred to the Cardiac Surgery Clin-
ic, he presented with nausea, vomiting, and abdominal pain.
The results of imaging examinations suggested spleen hema-
toma. The patient underwent an urgent splenectomy. Histo-
pathological examination revealed a spleen infarction conse-
guent to an embolic event and subscapular hematoma. On the
10t day after the laparotomy, cardiac surgery was performed.
No large vegetations were found on the aortic prosthesis.
The mechanical valve, implanted 20 years earlier, was function-
ing properly; it was intact and well healed. Several fragments of
a thrombus and fibrous tissue, resembling a pannus and cov-
ered with minor calcifications, were removed from the ventricu-
lar surface of the discs. A decision was reached to leave the aor-
tic prosthesis in situ. The valvular material culture revealed the
presence of Streptococcus anginosus, and the antibiotic scheme
was modified. The postoperative period was uneventful.
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Streszczenie

W pracy przedstawiono przypadek pekniecia $ledziony
w przebiegu infekcyjnego zapalenia wsierdzia (IZW). Sledzio-
na jest jednym z najczesciej zajetych narzadéw w przebiegu
IZW, z czego czes¢ przypadkdw pozostaje niemych klinicznie.
Pekniecie Sledziony to rzadkie powiktanie IZW, ale wigze sie
z wysoka $miertelnoscig i wymaga pilnej interwencji chirur-
gicznej. Opisany pacjent prezentowat niezbyt nasilone objawy
w postaci béléw brzucha, nudnosci i wymiotéw. Oprécz 1ZW
i sztucznej zastawki pacjent miat zwezenie pnia lewej tetni-
cy wiehcowej, bedgce przyczyng ostrego zespotu wiencowego
w okresie przedoperacyjnym i wymagajace implantacji stentu.
Do pekniecia $ledziony doszto na podtozu zatorowosci i za-
watu w obrebie narzadu. W czasie zabiegu kardiochirurgicz-
nego na protezie aortalnej nie znaleziono zadnych wegetacji,
a sama proteza, wszczepiona 20 lat wczesniej, funkcjonowata
prawidtowo. Byta nieuszkodzona i dobrze wgojona, dlatego
podjeto decyzje o jej pozostawieniu. Pooperacyjny stan klinicz-
ny pacjenta i wykonane badanie echokardiograficzne potwier-
dzito korzystny efekt takiego postepowania.

Stowa kluczowe: zatorowos¢, zawat sledziony, krwiak.
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Introduction

Embolic complications occur in 12-40%, or even as many
as 21-50% of infective endocarditis (IE) cases [1, 2]. 75% of
them occur before the introduction of appropriate anti-
biotic therapy [3]. During the course of antibiotic treatment,
the risk of complications is reduced significantly; it is esti-
mated at 6-21% and remains particularly high during the
first two weeks of treatment [1, 4]. Therefore, if surgery is
planned in order to prevent further embolic episodes, it
should be conducted as soon as possible. The most com-
mon location of embolism formation in left-sided IE is the
central nervous system. Among the parenchymal organs
of the abdominal cavity, the spleen is the most common
location of embolisms, primarily due to its anatomical
characteristics. It is estimated that the spleen is involved
in 5-12% of IE cases [5]. Similarly, clinically silent embolisms
appear most often in the two aforementioned locations.
The factors predisposing to peripheral embolism formation
include: large (> 10 mm) and mobile vegetations, mitral
valve endocarditis, history of embolic events, increased or
reduced vegetation size during antibiotic therapy, and spe-
cific IE etiology, staphylococcal infections in particular.

Infected embolic material from intracardiac vegetations
can also contribute to splenic abscess formation, which
happens in approximately 5% of IE cases [6, 7], or to the
occurrence of a splenic infarction. Furthermore, mycotic
aneurysms may appear in the course of IE; they account
for approximately 10% of splenic artery aneurysms and are
related to a more than 10 times higher risk of rupture than
the other aneurysms of the splenic artery [8]. The chronic
inflammatory process associated with IE can result in amy-
loidosis. Thirty-one cases of localized amyloidosis second-
ary to endocardial infection have been described [9]. All
these conditions, or even splenomegaly itself, can be as-
sociated with spleen rupture, which is a very serious, al-
though rare, complication of IE. This condition is burdened
with high mortality reaching 58% [10].

This article presents the case of an urgent surgical in-
tervention performed on a patient diagnosed with infective
endocarditis of a prosthetic aortic valve, who was admitted
to the Cardiac Surgery Clinic in Lodz in order to undergo
surgical treatment.

Case study

The 51-year-old patient was admitted to the Cardiac
Surgery Clinic in Lodz with the diagnosis of coronary artery
disease and infective endocarditis of the aortic prosthesis
(St. Jude 23A), which was implanted 20 years earlier due to
a complex aortic defect presenting mainly as aortic stenosis.
In addition, the patient’s medical history included stage |
arterial hypertension, stage Ill chronic kidney disease, and
hyperuricemia.

The diagnosis of prosthetic valve endocarditis was
made one month earlier, while the patient was hospital-
ized for acute coronary syndrome (ACS). At the time, he
exhibited typical signs of unstable angina. On admission,
the patient complained of exercise tolerance deterioration,
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easy fatigability, dyspnea, palpitations, as well as periodi-
cally observed increases of blood pressure and body tem-
perature, which had persisted for 6 months. A decision was
undertaken to perform a coronary angiographic examina-
tion and a percutaneous coronary intervention (PCl), during
which a bare-metal stent (BMS) was implanted into the left
main coronary artery. Furthermore, an independent steno-
sis was visualized in the proximal segment of the left an-
terior descending artery (70-90%, atherosclerotic plaque).
Echocardiography carried out at that time revealed normal
cardiac contractility with ejection fraction (EF) at 65% and
slight fibrosis of the mitral leaflets and chordae tendineae
with non-significant mitral regurgitation. Examination of
the aortic prosthesis revealed two regurgitation jets — cen-
tral and lateral. The maximum gradient across the mechan-
ical aortic valve was 54 mmHg, and the mean gradient was
30 mmHg. After 2-3 days following the stent implantation,
the patient presented with high fever, dyspnea on exertion,
chest pain, myalgia, and general weakness. On the basis of
transthoracic (TTE) and transesophageal (TEE) echocardiog-
raphy as well as positive blood cultures, in which Staphylo-
coccus aureus was found, the diagnosis of prosthetic valve
endocarditis was made. This time, the echocardiographic
examinations revealed abnormal, turbulent flow across the
aortic prosthesis, which was probably caused by the pres-
ence of a pathological smooth and mobile structure (10 x
9 x 5 mm) in front of the aortic annulus. Roentgenoscopy
was also performed, showing proper disc mobility. Initially,
empirical antibiotic treatment was introduced (ampicil-
lin with sulbactam and gentamicin). Despite employing
proper intravenous antibiotic therapy in accordance with
the antibiogram and the guidelines for antibiotic treatment
in prosthetic valve endocarditis of staphylococcal etiology
(cloxacillin, rifampicin, gentamicin), the patient’s clinical
condition deteriorated, as lower limb edema, dyspnea, and
fever progressed, and abdominal circumference increased.
Abdominal ultrasound showed only a slight enlargement of
the spleen (approx. 15 cm in length) without focal lesions.
The patient was initially qualified for surgical myocardial
revascularization and prosthetic aortic valve replacement.
Clopidogrel and acenocoumarol were stopped, and low-mo-
lecular-weight heparin LMWH (Clexane 2 x 60 mg s.c.) was
commenced. Acetylsalicylic acid was continued.

After being admitted to the Cardiac Surgery Clinic due
to slight abdominal pain, nausea, and vomiting persisting
for 2 days, the patient underwent abdominal ultrasound,
which revealed an irregular area of increased echogenicity
(140 x 120 x 40 mm in size), likely to be a hematoma, on
the lateral outline of the spleen and the left hypochondriac
region. A similar focus of comparable echogenicity and size
(100 x 90 x 40 mm) was found on the posterior outline of
the right liver lobe, and a smaller subcapsular focus (16 mm
in thickness) was found on the anterior outline of the right
liver lobe. The patient denied any trauma. He was trans-
ferred to the general surgery department for further diag-
nosis. The performed CT scan confirmed the presence of
significant effusion in both pleural cavities and a hemato-
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ma of the spleen and its surroundings (160 x 50 x 50 mm),
which extended along the length of 12 cm. Another hema-
toma was visualized at the base of the right lobe of the
liver (100 x 90 x 40 mm), and effusion was found in the
peritoneal cavity, in the lumbar region and the lower abdo-
men. The patient underwent urgent laparotomy. Intraop-
eratively, a significant subcapsular rupture of the phrenic
surface within the spleen was found, along with a large
hematoma. Splenectomy was performed, and the excised
spleen was sent to the laboratory for histopathological
examination. The liver was inspected intraoperatively; al-
though a significant amount of blood infiltrated the right
liver lobe and lesser omentum, no liver parenchymal injury
was found. Approximately 800 mL of free blood was evacu-
ated from the peritoneal cavity. Microscopic evaluation
of the intraoperatively obtained splenic section revealed
a splenic infarction with a subcapsular hematoma.

On the 10th day after the splenectomy, the patient un-
derwent cardiac surgery. Before the surgery, TTE and TEE
examinations were conducted; they visualized the pros-
thetic aortic valve with minor additional echoes from calci-
fied vegetations. The maximum gradient across the aortic
prosthesis was 74 mmHg and the mean was 41 mmHg.
The peak velocity across the aortic prosthesis was 4.3 m/s.
Slight aortic insufficiency was present. Good systolic func-
tion of the left ventricle was confirmed, without any region-
al contractility disturbances and with EF at 61%. A small
amount of pericardial effusion was visualized up to 1.5 cm
behind the lateral wall, and a significant amount of fluid
was found in the left pleural cavity. The procedure was then
conducted via median sternotomy, under extracorporeal
circulation, with the use of intermittent antegrade crystal-
loid cardioplegic solution (950 mL) for cardiac protection.
Firstly, the left internal thoracic artery was anastomosed
with the left anterior descending artery. Then, the aorta
was opened with a transverse excision, and the mechani-
cal valve was visualized. The aortic prosthesis was intact
and well healed. Several fragments of a thrombus and fi-
brous tissue, resembling a pannus and covered with minor
calcifications, were removed from the ventricular surface of
the discs. The material was sent for culture. A decision was
made to leave the aortic prosthesis in situ. Intraoperatively,
1100 mL of fluid was evacuated from the left pleural cavity
and 600 mL from the right pleural cavity. Aortic cross clamp-
ing time was 33 min, and total cardiopulmonary bypass
time was 51 min. The patient was extubated on the same
day. On the 2" postoperative day, he was discharged from
the intensive care unit and transferred to the cardiac de-
partment for the continuation of the antibiotic therapy for
prosthetic valve endocarditis (complete 6 weeks of treat-
ment). The patient remained in good condition, without any
complaints. The culture of the valvular material revealed
the presence of Streptococcus anginosus. The antibiotic
treatment was modified in accordance with the obtained
antibiogram (vancomycin). A control abdominal ultrasound
revealed a normoechogenic, homogeneous liver. Postop-
erative echocardiography showed that the aortic valve
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prosthesis was functioning properly, revealing two slight
structure-related jets. The peak velocity across the valve
was 2.8 m/s. The maximum gradient was 32 mmHg and the
mean was 18 mmHg. The examinations also revealed apical
hypokinesia and hypokinesia of the para-apical and middle
segments of the interventricular septum and the anterior
wall of the left ventricle with a minor decrease of EF to
42%. A small amount of fluid was found in the pericardial
sac (up to 0.9 cm). The subsequent course of the treatment
was uneventful. After the surgery, the LMWH therapy was
prolonged by several days, and oral anticoagulation was
gradually introduced. At first, the patient received bridge
therapy, and acenocoumarol was resumed; then, clopido-
grel was included in the treatment.

Discussion

Prosthetic valve endocarditis is a factor which seriously
worsens the patient’s prognosis (with mortality even up
to 40%) [11], as is the case with peripheral embolisms and
unfavorable etiology (S. aureus). Consideringthe unfavorable
characteristics of the patient and his deteriorating clinical
condition, as well as the size of the vegetation (10 x 9 x 5 mm),
it was decided to conduct an early cardiac surgical inter-
vention, which, in the context of the subsequent spleen
rupture, proved to be the most reasonable decision. The
intraoperative decision to leave the prosthesis in situ was
extremely difficult, especially in the context of S. aureus
virulence, the weak response to the preoperative targeted
antibiotic therapy (deterioration of clinical condition), and
the course of endocarditis complicated by the spleen rup-
ture. On the other hand, the intraoperative image of the
non-active infection, the proper functioning of the prosthe-
sis, the potential damage to the aortic annulus during valve
removal, as well as the fact that the S. aureus strain was
methicillin-sensitive constituted arguments for leaving the
well-healed mechanical valve, implanted 20 years earlier,
in place.

The estimated incidence of spleen involvement in the
course of IE is 4.8-35% [12]. The first case of splenic rup-
ture as a complication of IE was reported in 1919 by Lake et
al. [13]. Splenic rupture secondary to endocardial infection
carries a high mortality rate. Rapid development of hypovo-
lemic shock symptoms is often preceded by an asymptom-
atic period [10, 14], especially if the atraumatic rupture of
the spleen is a result of its infarction in the course of IE [15].
In the case of our patient, the symptoms were also scarce
and included abdominal pain, nausea, and vomiting. The
histopathological results indicated that the embolic materi-
al from vegetations caused localized ischemia of the spleen
with a subsequent delayed subcapsular rupture of the or-
gan, which probably saved the patient’s life. In the context
of barely symptomatic, clinically silent episodes of spleen
embolism, or even its rupture, the role of periodical, but sys-
tematically performed, abdominal imaging examinations
(CT or ultrasound) should be underlined as well, as it is em-
phasized in the guidelines on the diagnosis and treatment
of IE [1]. It should be noted that the initial abdominal ultra-

207



Urgent splenectomy in the course of prosthetic valve endocarditis

sound revealed no focal lesions in the spleen, only its slight
enlargement. However, splenomegaly may reflect the pres-
ence of a chronic subacute inflammatory process, lasting
at least 10 days [11]. Computed tomography (CT) performed
at that time would have probably visualized an ischemic
focus in the organ. The literature reports that atraumatic
spleen rupture is detected during laparotomy in 42.3%, by
CT scans in 32.4%, and by ultrasound in 18.6% of cases [16].
At this point, the indications for splenectomy in the case of
splenic lesions secondary to an IE process should be listed.
These include primarily spleen rupture, large lesions in the
form of infarctions or abscesses with diameters of more
than 2 cm, peripheral lesions, and persistent symptoms of
sepsis. Infarcts that are asymptomatic, small, and centrally
located do not require intervention; notwithstanding, even
asymptomatic lesions that are large or localized periph-
erally require careful monitoring with repeated CT scans
[11, 17]. The length of the hospitalization period between
splenectomy and cardiac surgery is also worth considering.
Patients after splenectomies are exposed to a number of
complications associated with anemia resulting from peri-
operative blood loss as well as numerous gastroenterologi-
cal complications, especially paralytic ileus; furthermore,
patients with asplenia are at an increased risk of infection.
The hospitalization period after elective splenectomy usu-
ally does not exceed 2-4 days, but is prolonged slightly in
the case of urgent or emergent interventions. Splenectomy
is rarely performed in the case of splenic rupture secondary
to IE. The postoperative course is typically dependent on
patient characteristics and the course of the endocarditis
due to the lack of any other injuries. In our case, a 10-day
interval allowed us to stabilize the patient’s status with-
out delaying the cardiac surgery in a significant manner. In
the course of endocarditis, splenic rupture can occur even
if the affected valve (i.e. the source of infection) is removed
or if antibiotic treatment is introduced. It should, however,
be stressed that the use of heparin or vitamin K antago-
nists may contribute to the occurrence of this complication
[17]. The use of anticoagulation (artificial valve) and double
antiplatelet therapy (ACS with stent implantation) in our
patient could have caused a secondary hemorrhage within
the splenic infarct.

Atraumatic splenic rupture is most commonly caused
by hematological diseases, mainly acute leukemia [18]. It
may also be a result of pancreatitis or be related to the
received medication [16]. In the practice of cardiac surgery,
splenic rupture has been reported as a result of an intra-
operative injury of the splenic hilum during transesopha-
geal echocardiography [19]. Moreover, it may be secondary
to acute pancreatitis after coronary artery bypass grafting
[20]. Other possible causes of this condition should always
be taken into consideration.

In the literature, the frequency of positive blood cul-
tures in IE varies widely from 45% [21] to 84% [22]. Accord-
ing to our own observations, positive cultures are found in
45% of cases [23], while cultures from valvular material al-
low this percentage to be increased to approximately 60%
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[24]. According to other authors, the frequency of positive
blood cultures from materials obtained intraoperatively or
embolic materials is estimated at 70% [25]. Still others sug-
gest that cultures from valvular material are positive in only
10-15% of cases [26]. These data, however, refer to patients
operated on in non-active stages of infection after under-
going antibiotic therapy. In our patient, two potential clini-
cal scenarios should be considered. On the one hand, the
infection could have been caused by two pathogens: Sta-
phylococcus aureus and Streptococcus anginosus [27-29].
The use of proper targeted antibiotic therapy, to which the
strain obtained from the blood cultures (Staphylococcus
aureus) was sensitive, promoted the growth of the second
bacterial strain and its identification in the valvular mate-
rial. The fact that the culture of the valvular material was
positive for Streptococcus anginosus indicates that the pre-
vious antibiotic therapy had been ineffective in eliminating
this pathogen, and that a complete 6-week scheme of in-
travenous antibiotic treatment in accordance with the anti-
biogram should be commenced after surgery. In such a sit-
uation, it is important to carry out a complete antibiotic
treatment scheme, targeting both microorganisms. On the
other hand, it appears probable that late prosthetic valve
endocarditis caused by S. anginosus with a subacute course
(intermittent increased temperature during 6 months be-
fore the first hospitalization and non-active stage of the
infection, as indicated by intraoperative examination) was
accompanied by bacteremia associated with PCI. In view of
immunological disturbances in the course of IE, it can be
suspected that bacteremia caused by a pathogen as viru-
lent as Staphylococcus aureus could have promoted rapid
growth of the vegetations (an interval of 2-3 days between
the echocardiographic examinations conducted on admis-
sion due to ACS and after the onset of high temperature).

In a 30-day follow-up, the patient remains in good con-
dition. He is receiving combined antiplatelet and antico-
agulant therapy.

It should, however, be noted that any patient after sple-
nectomy with an implanted mechanical heart valve and
after an IE episode is at very high risk of both a general-
ized infection with sepsis and a potential subsequent IE
episode of variable, sometimes even less common etiology.
Hence, such patients should receive meticulous outpatient
care, including protective vaccines against Streptococcus
pneumoniae, Haemophilus influenzae, and Neisseria men-
ingitidis in particular [6], and any invasive procedures that
they undergo, including dental treatments or cosmetic pro-
cedures, should be conducted under antibiotic protection.

Conclusions

Splenic rupture is a rare, but very dangerous complica-
tion of infective endocarditis, which should be considered
in view of any abdominal complaints. Risk factors of peri-
pheral embolization, which is the principal mechanism of
focal lesion formation in the spleen, predispose to splenic
rupture as well, as does the administration of anticoagu-
lant and antiplatelet medications. It appears that CT should
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be the examination of choice on suspicion of pathological
abdominal processes in the course of IE. The decision to
perform a cardiac surgical intervention without delay pro-
tected our patient from further embolic complications, and
it allowed us to leave in place the mechanical valve implan-
ted 20 years earlier and achieve a good surgical outcome.
Considering the patient’s current condition — he is expec-
ted to complete the antibiotic treatment shortly and his
general condition continues to be good — it appears that
the conducted cardiac surgical procedure was optimal for
his well-being.
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