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Peripheral Artery Embolism as a
Complication of Infective
Endocarditis in Mitral Insufficiency
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Abstract

Infective endocarditis in a 10 years old boy complicated by left brachial artery emboly
in a case of rheumatic mitral insufficiency has been reported. The etiologic micro-
organism was coagulase positive Staphylococci. Though clinical cure was achieved by
a 4 weeks long high dose of antibiotic (Ceftriaxone), peripberal artery emboly, had
complicated the disease. Since adequate collateral circulation has already occurred,
no specific treatment has been given. A further follow-up and infective endocarditis
prophylaxis are still needed.
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Introduction

Infective endocarditis is an inflammatory
process resulting from infection of the
endocardial surface of the heart [1,2,3].
Although the heart valves are most com-
monly affected, the disease may also oc-
cur on septal defects or on the mural en-
docardium [2,3]. The clinical mani-
festations of infective endocarditis differ
greatly [1]. Four processes contribute to
the clinical picture [3] : 1. the infectious
process on the valve including the local
intracardiac complications; 2. bland or
septic embolization to virtually any or-
gan; 3. constant bacteremia, often with
metastatic foci of infection; and 4. circu-
lating immune complexes and other im-
munopathologic factors.

Peripheral embolization is one of the
common findings in infective endocardi-
tis involving the left heart and specific
clinical findings depend upon the locali-
zation of the emboli [1]. Prior to the
1950's, rheumatic heart disease was the
major underlying condition, but at
present, the majority of children with in-
fective endocarditis have complex con-

genital heart defect [2,4]. However, in
Indonesia like in other developing coun-
tries, rheumatic heart disease is still an
important underlying condition until
now. Streptococci (espicially viridans)
are the most common etiologic agents,
while the staphylococci (aureus and epi-
dermidis) are usually the second largest
group [1,2,4,5]. In the preantibiotic era,
infective endocarditis was a uniformly fa-
tal disease. At the present time, the mor-
tality rate is between 20-30% due to im-
proved methods of diagnosis and
appropriate antibiotic therapy [2,4,51.
There is a general agreement that pa-
renteral administration of high doses an-
tibiotic with specific activity against the
causative organism should be given for
the treatment of infective endocarditis
[1,2,3,4]. In some cases, surgery has be-
come a valuable adjunct to medical ther-
apy [2]. The purpose of this paper is to
report a case of left brachial artery em-
boly caused by infective endocarditis is a
child who suffered from rheumatic heart
disease.

Case Report

TR, a 10 year-old Indonesian boy was
referred from Gresik General Hospital to
the Department of Child Health of Dr.
Soetomo Hospital on March 31, 1992
with the diagnosis of suspected septice-
mia.

The patient suffered from high fever,
sore throat and joint pain at the left el-
bow and wrist and the right knee since 4
days before being admitted to the Gresik
Hospital. One day before admission he
experienced epistaxis and gum bleeding.
Palpitation, chest pain, cyanosis and
dyspnea on exertion were denied, but
since 8 year of age, he had occasionally
experienced joint pain when he suffered
from fever. He was treated with Ampicil-
lin and Gentamycin. As there was no im-
provement, after 18 days of hospitaliza-
tion, the patient was referred to the
Department of Child Health of Dr. Soeto-

mo Hospital. Physical examination on ad-
mission at Dr. Soetomo Hospital revealed
an apathetic boy with a body weight of
23 kg, the blood pressure was 110/70
mmHg, the pulse rate 108/minute, the
respiration rate 32/minute and the body
temperature 37.6°C. He appeared pale
but there was no jaundice, cyanosis or
dyspnea. The lungs were normal. The ex-
amination of the heart revealed a quiet
precordium. On percussion, the heart
was slightly enlarged. The first and sec-
ond heart sounds were normal. There
was a grade III/VI pansystolic murmur
with maximal intensity at the apex trans-
mitted to the axilla. The liver and the
spleen were not palpable. There were
painful swellings of the left elbow and
wrist and the right knee causing limita-
tion of motion. Tender subcutaneous ery-
thematous papules on the distal phalanx
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of the.lgft thumb and second toe of the
right foor were found. Laboratory exami-
nations showed the following : Hb 9.9 g/
dl, RBC 3,220,000/cmm, WBC 11,800/
cmm with 80% PMN cells, 19% Lympho-
cytes and 1% Monocytes. Platelets were
sufficient in number, ESR was 118/hour.
The peripheral blood film showed aniso-
cytosis and hypochromia. Urinalysis was
normal. The liver and renal function tests
were within normal limits. The ASO titer
was 64 Todd Units, the C - reactive pro-
tein was positive qualitatively. The chect
X-Ray showed an enlarged heart (CIR
about 58%), and the apex pointed down
wards suggesting left ventricle enlarge-
ment. The lungs were normal. The ECG
examination showed sinus rhythm with a
heart rate of 136/minute, the frontal axis
was about 45°, the PR interval was 0.12
sec and there was a borderline left ventri-
cle hypertrophy pattern. The echocardio-
graphic examination showed that the mi-
tral  valve was slightly thickened and
there was vegetation on the atrial surface
of the mitral valve (Fig. 1a + 1b). The left
ventricle dimension was slightly enlarged
and mitral regurgitation pattern was
shown on Doppler.

These findings confirmed the diagno-
sis of infective endocarditis associated
with rheumatic mitral insufficiency. The
patient was then treated with ampicillin 4
x 1 g/day and cloxacillin 4 x 500 mg/day
LV, gentamycin 2 x 60 mg/day LV., ace-
tyl salicylic acid 3 x 500 mg/day orally.
Liquid food with high calorie and high
protein was given and total bedrest insti-
tuted. The blood culture drawn at day 2
of hospitalization yielded negative result.
As the patient still had intermittent fever,
repeated blood cultures for 3 consecutive
days were done. Because of disuse atro-
phy of the extremities, the Department
of Medical Rehabilitation was consulted,
and the patient was planned for passive
ROM (range of motion) with strengthen-
ing and stretching exercises. After more
than 2 wecks treatment with parenteral.
ampicillin, cloxacillin  and gentamycin
showing no satisfactory improvement, the

antibiotics were changed to ceftriaxone 2
x 1 g/day intravenously on day 18. Five
days after ceftriaxone was given, the pa-
tient's condition improved significantly,
the fever subsided and the painful limita-
tion of motion of the left elbow and wrist
were minimal. The body lemperature was
36.4°C. Repeated echocardiographic ex-
amination on day 30 showed that the
vegetation on the atrial surface of the mi-
tral valve has disappeared. The blood cul-
ture yielded coagulase positive staphylo-
cocci, susceptible to the antibiotic that
was given, so ceftriaxone was continued
for 28 days. After 37 days of hospitaliza-
tion the patient's condition was good, but
the left upper extremity was clammy
compared to the right upper and the low-
er extremities. Further examination
showed that the left upper extremity was
pulseless, and the blood pressure was O,
while the other extremities had normal
pulses and blood pressure. Obstruction of
the left subclavian artery or brachial ar-
tery caused by peripheral embolism was
suspected. Repeated routine blood exam-
ination showed Hb 11.3 g/dl, WBC 6,600/
ul with 4% cosinophils, 29% neutrophils
and 67% lymphocytes. Platelets were suf-
ficient in number and ESR was 72/hour.
Urinalysis was normal. The liver and re-
nal function tests were within normal lim-
its. The hemostatic function test was also
normal. Ceftriaxone and acetyl salicylic
acid were discontinued. Benzathine peni-
cillin G 1,2 million units was given once a
month for secondary prophylaxis. Tho-
racic aortography was performed in May
22, 1992 which showed an obsiruction of
the left brachial artery (Fig. 2a). On selec-
tive arteriography, there was an obstruc-
tion along the left brachial artery, with
adequate collateral system (Fig. 2b).
Based on these findings, the dignosis of
total obstruction of the left brachial artery
caused by peripheral embolism of vegeta-
tion was established. No specific treat-
ment was given the strengthening and
stretching exercises were continued. The
patient was discharged in a good condi-
tion after 65 days of hospitalization,
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although the left arm was still pulseless -
and the muscle strength was slightly de-

creased. The last routine blood examina-
tion showed that Hb 10.5 g/dl, WBC :
5,600/ul with 2% eosinophils, 52% neu-
trophils, 37% lymphocytes and 9% Mono-
cytes, the ESR 47/hour. ]

The echocardiography examination

revealed that the vegetation had aisap- 3
peared, the left ventricle: function was =
normal but there was still mild mitral re-_" -

gurgitation.- The ECG examination was®
normal. The patient was asked to come
regularly for follow up in the Pediatric
Cardiology Section and the Department
of Medical Rehabilitation.
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b. The echocardiograpbic examination showed that the

mitral valve was slightly thickened and there was
vegetation on the atrial surface of the mitral valve.

B it
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Thoracic aortography showed an obstruction of the left
brachial ariery
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Fig. 2b. On selective anteriography, there was an obstruc-
tion along the left brachial artery, with adequate
collateral system

£
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Table I. Most frequeﬁt clinical and laboratory findings associated with endocarditis

Clinical firidings

Fever P
Heart murmur (new or changing) 4+
Non specific symptoms (myalgia arthralgia, headache, +++/++++
malaise etc.) Heart failure ++/+++
Petechiae . et
Embolic phenomena 4/
Splenomegaly SN
Osler nodes, Janeway lesion +/++
Laboratory findings

Positive blood culture (off antibiotics) +4++
Positive active phase reactans A
Anemia +++
Hematuria +++
Presence of rheumatoid factor ++
Leukocytosis ++

++++ Very common; +++ in a majority of instances; ++ infrequent; + rare.

Discussion

Infective endocarditis is one of the most
feared complication of structural heart
diseases [1,6]. It is still a significant cause
of morbidity and mortality among chil-
dren and adolescents, despite advances
in the management of the disease with
antimicrobial agents and the wide-
spread advocacy of prohylactic measures
[71. The development of infective endo-
carditis most likely requires the occur-
ence of two preexisting conditions. The
first is the presence of the infective agent
in the blood stream, the second is the
presence of an acquired or congenital le-
sion in the heart or great vessels [1,3,8].
The valve surface must first be altered to
produce a suitable site for bacterial at-
tachment and colonization. These altera-
tions result in the deposition of platelets
and fibrin and in the formation of so
called non bacterial thrombotic endocar-
ditis (NBTE). Bacteria must then reach
this site and adhere to the NBTE to pro-
duce colonization. After colonization, the
surface is rapidly covered with a protec-

tive sheath of fibrin and platelets to pro-
duce an environment conductive to bac-
terial multiplication and vegetation
growth [3]. The underlying heart disease
in our case was mitral insufficiency. The
diagnosis was based on the presence of a
pansystolic murmur with maximal intensi-
ty at the apex, a left ventricular hypertro-
phy pattern on ECG examination, an en-
largement of the left ventricle on chest X-
Ray and confirmed by the mitral regurgi-
tation pattern detected by Doppler Echo-
cardiography which is characteristic for
mitral insufficiency [1,5,9,101. Mitral insuf-
ficiency is the commonest lesion found in
children and adolescents with rheumatic
heart disease in developing countries
where rheumatic fever and its reccurenc-
es are common [1,9,10], while congenital
mitral insufficiency is an extremely rare
isolated defect [1). So it was likely that
mitral insufficiency in our case was a
rheumatic heart disease, although the his-
tory of rheumatic fever was denied ex-
cept for the experience of joint pain
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since the age of 8 years when the patient
suffered from fever. The signs and symp-
toms of infective endocarditis are [re-
quently non specitic and may simulate a
wide variety of diseases [1,2,3,4,6]. Fever
is the most common symptom of infec-
live endocarditis. It is usually low grade
and has no specific patlern [1,2,3,4] and
may often be the only medical history
which can be elicited [7]. Except for posi-
tive blood culture, other laboratory tests
are not specific for confirming a diagno-
sis of endocarditis [1]. The common clini-
cal and laboratory findings associated
with infective endocarditis are listed in
Table I [1].

In our case, infective endocarditis was
suspected because of unexplained fever
for more than 2 weeks with an underlying
structural heart discase eg. mitral insuffi-
ciency. Besides that, the presence of ten-
der subcutaneous erythematous papules
on the distal phalanx which resemble Os-
ler node, the elevation of ESR and positive
C-reactive protein supported the diagno-
sis, and the result of echocardiographic
examination confirmed the it

Echocardiography has become a valu-
able adjunct to the diagnosis of endocar-
ditis in children [1,2,6,7,11]. The sensitiv-
ity and specificity of this technique are
still being defined with positive results in
36-100% of children in various series of
pediatric patients [2] and echocardiogra-
phy can be of value in helping to estab-
lish the diagnosis of endocarditis in cul-
ture negative cases [2,11]. However,
absence of vegetations does not exclude
endocarditis [1,2,6]. The most important
diagnostic procedure is the blood culture
[1,2,3,6,7]. 1t is recommended to obtain 3
separate blood culture sets in the first 24
hours [3,6,7). More cultures may be nec-
essary if the palient has received antibio-
tics in the preceeding 2 weeks [3]. In our
case, the blood culture which was taken
once at the second day of hospitalization
was negative on day 14, but the repeated
blood cultures for 3 consecutive days on
day 15, 16 and 17 yielded coagulase posi-
tive Staphylococci. It is possible that co-

agulase positive Staphylococci was ihe et-
iologic agent, because the in vitro sensi-
tivity test showed,that this microorganism
was resistant 1o Ampicillin @nd’ Gentamy-
cin bul $ensitive to Cephalosporin, so
when the therapy was changed to Ceftri-
axone, the patient's condition improved,
Besides that, the bacteremia in infective
endocarditis is usually low grade and
continuous [2,3,4,12], so the bacteremia
could persist in our case, because the

microorganism was resistant to the previ-
ous antibiotics that had been given for
about 4 weeks. The most common organ-
ism as the etiology of infective endocardi-
lis are streptococci and staphylococci
[1,2,3,5]. ‘They account for 90% of the
cases in which the organism was isolated
[2]. The frequency in which staphylococci
have been isolated from patients with in-
fective endocarditis are 20-30% [2,3,7]
and 80-90% of these due to coagulase
positive Staphylococci like Staphylococ-
cus aureus, which is the etiologic agent
in most cases of acute endocarditis
[2,3,12]. Several general principles pro-
vide the framework for the current
recommendation  for the treatment of
endocarditis, [2] such as (1) parenteral
administration is preferred because the
erractic absorption of oral antibiotics can
lead to therapeutic failure; (2) prolonged
treatment, usually 4 to 6 weeks or longer,
is necessary to sterilize the vegetations

and prevent relapse; (3) bacteriostatic an-
tibiotics are not effective, leading to fre-
quent relapses and/or failure to eradicate
the infection. The choice of antibiotic
should be based on the sensitivity of
the organism cultured from the blood
{1,2,3,5]. But if the results of the initial ex-
amination are strongly indicative of the
diagnosis and the child is very ill, treat-
ment should be started as soon as the
blood cultures are drawn [2,5,12]). Initial
empirical therapy depends upon the clin-
ical setting in which a tentative diagnosis
is made. If the presentation is subacute, a
combination of penicillin G and amino-
glycoside is usually recommended. If
Staphylococcus aureus endocarditis is a
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strong consideration, a penicillinase re-
sistant penicillin should be added to the
regimen [2]. In some ¢&ases, Surgery has
become a valuable adjunct to medical
therapy in the management oF infective
endocarditis [2]. The generally accepted
indications for surgical intervention dur-
ing active endocarditis are as follows
[1,2,3,12]. (1) refractory congestive heart
failure; (2) uncontrolled infection; (3)
more than one serious embolic episode;
(49 fungal endocarditis; (5) most cases of
prosthetic valve endocarditis; (6) local
suppurative complications including peri-
valvular or myocardial abcess with con-
duction system abnormalities.

Initially, our patient had been treated
by the physician at Gresik Hospital with
ampicillin and gentamycin for 2 weeks.

When the patient was referred to our
department, the same regimen was con-
tinued with cloxacillin was added. This
treatment was given on the assumption
that staphylococci or streptococci as the
presumptive etiologic agents are penicilin
resistant although the first blood culture
was negative. As the fever did not sub-
side and a repeated routine blood exami-
nation showed features of systemic infec-
tion, the therapy was changed to
ceftriaxone. This antibiotic is considered
as more potent that would also cover
streptococci and staphylococci infections.
On this treatment, the patient's condition
improved and a repeat blood culture
yielded coagulase positive staphylococci
sensitive to ceftriaxone. An important
characteristic of infective endocarditis is
its tendency for embolization (2,13]. In
our case, left brachial artery emboli oc-
curred during the course of the infective
endocarditis. It has been stated that in
leftsided infective endocarditis, the poten-
tial embolic effects are more disseminat-
ed since any organ or tissue supplied by
the systemic arterial circulation may be
affected, but most commonly affect the
brain, kidney, spleen and skin [2]. In
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some cases, embolization to the major
vessels may occur [13,14].

According to Thompson et al (as
quoted from 14), about 6% of the periph-
eral artery emboli cases occur in the axil-
lary and brachial arteries. Generally, the
clinical manifestation of sudden peripher-
al artery occlusion may include any or all
of the 5 Ps - pain, pallor, paresthesia,
pulselessness and paralysis - in varying
degrees [15]. In 25% of cases, pain is en-
tirely absent and the only symptom may
be numbness and coldness [14], and if
the collateral circulation is adequate, the
emboli may be silent [13]. The most im-
portant physical sign is the absence of
pulsation in arteries that were known to
have had palpable pulses [14]. No signifi-
cant symptoms were observed in our
case except that the affected areas were
cold to the thouch and on physical exam-
ination, the left upper extremity was
pulseless. Arteriography is the only diag-
nostic procedure that can demonstrate
the location of occlusive arterial disease
and its extent and the character of the ar-
terial circulation proximally and distally
[15]. In our case, on selective arteriogra-
phy we know that there was an obstruc-
tion along the left brachial artery with an
adequate collateral system. Regardless of
the etiology of occlusive peripheral arteri-
al disease, conservative measures are a
basic part of proper management [15].

In infective endocarditis, it consists of
eradication of the source of emboli and
in increasing the collateral circulation of
the affected area [13]. The use of throm-
bolytic agents such as heparin, streptoki-
nase may be useful in selected cases, but
the usual side effects and complications
of the thrombolytics are limiting factors
[14, 15). Surgical therapy such as embo-
lectomy may be indicated in specific in-
stances [13, 14l. In our case, no specific
treatment was given and physiotherapy
was continued to maintain adequate col-
lateral circulation.
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