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MYCOTIC ANEURYSMS result from septic embolization of vegetation to vasa 
vasorum or intraluminal infective embolus with subsequent spread 
through the intima and outwards through the vessel wall. They occur 
mostly at arterial branching points as emboli are usually impacted at 
such points. Intracranial mycotic aneurysms are more common than ex-
tracranial ones; which usually affect the visceral arteries and arteries to 
upper and lower limbs.
The overall mortality rate in infective endocarditis patients with intra-
cranial mycotic aneurysm is about 60%. Streptococci account for about 
50% and Staphylococcus 10% of intracranial mycotic aneurysms. The 
distal MCA branches are more commonly affected. Intracranial mycotic 
aneurysms are multiple in about 20% of patients. Clinical presentation 
is highly variable.
Routine screening is not required except when clinical findings are sug-
gestive of an intracranial pathology. Contrast enhanced CT or Magnetic 
Resonance Angiography are useful in detecting these lesions but con-
ventional four-vessel angiography still remains the diagnostic test of 
choice.
Intracranial mycotic aneurysms (ICMA) may heal with medical therapy. 
Proximal aneurysms should be monitored with serial angiograms and CT 
as ligation of these may lead to severe neurological deficit. ICMA distal 
to major branching points may be ligated or excised. Some patients need 
both valve replacements and ICMA ligation. Bioprosthetic valve is prefer-
able in such patients as anticoagulation can be avoided.

Extra-cranial mycotic aneurysms (ECMA) may present as tender pulsatile 
masses. Intra-thoracic or intra-abdominal ECMAs are asymptomatic until 
leakage or rupture occurs. Proximal and distal ligation of aneurysms and 
restoration of blood flow with autologous vein grafts through extra-ana-
tomic site is the only hope for a radical cure.

SPLENIC ABSCESS in infective endocarditis may be caused either by an in-
fected embolus or by bacterial seeding of a splenic infarct. Streptococcus 
viridans and Staphylococcus aureus accounts for around 40% of cases, 
enterococci 15%, gram-negative bacilli and fungi in <5%. Spleno-
megaly is present only in about 30% and is not a reliable sign. Back, 
left flank, left upper quadrant pain or abdominal tenderness may be 
present. Persistent fever, bacteremia and sepsis may be suggestive of 
splenic abscess. Splenic rupture with hemorrhage is a rare complication. 
CT / MRI are the best diagnostic tests. Definitive treatment is splenectomy 
with appropriate antibiotics. Splenectomy should be performed before 
valve replacement, as the risk of prosthetic valve infection is very high 
with a splenic abscess.

PROPHYLAXIS AGAINST INFECTIVE ENDOCARDITIS
Antibiotic prophylaxis against infective endocarditis is recommended in a 
group of conditions, which carry with it a very high risk of playing a host 
to this dreaded disease. Patients with prosthetic heart valves, complex 
cyanotic congenital heart disease and previous history of infective endo-
carditis carry a very high risk. Those with acquired lesions like rheumatic 
valve disease, hypertrophic cardiomyopathy (HCM), mitral valve prolapse 
with regurgitation, etc carry a moderate risk with them. Such patients 
need antibiotic prophylaxis while undergoing any invasive procedures 
like dental extraction or manipulation of the respiratory, genitourinary 
or gastrointestinal tracts.
The standard general prophylaxis for patients at risk is Amoxicillin 2gm 
(50mg/kg in children) given orally one hour before the procedure. Those 
who are unable to take oral medications are given injection Ampicillin. 
Those allergic to penicillins are given either Clindamycin or Cephalexin or 
Cefadroxil or Azithromycin or Clarithromycin. An Aminoglycoside should 
be added to the above patients if they are undergoing procedures on the 
genitourinary or gastrointestinal tracts. Vancomycin with Gentamicin is 
preferred in patients who are allergic to penicillin.

CARDIAC 
RESYNCHRONIZATION
THERAPY A case report with review of literature

 CASE REPORT:
Mr. R, a 36-year-old gentleman was diagnosed to have Hypertrophic 
Non-Obstructive Cardiomyopathy with LV systolic dysfunction. He pre-
sented to us with worsening of dyspnea, orthopnea, and paroxysmal 
nocturnal dyspnoea . He had been symptomatic since the last 4 years 
and in NYHA functional class IV since 2 months. He had two episodes 
of syncope associated with palpitation during the previous 2 months. He 
was tachypnoeic on admission, heart rate was 56 beats /min, and blood 
pressure was 100/80 mmHg. Mean jugular venous pressure was not 
raised but ‘a’ wave was prominent. Apex beat was in the sixth intercostal 
space 1 cm outside the midclavicular line. First heart sound was soft, 
S2 was normally split, and LV S3 and S4 were prominent. Fine basal 
crepitations were present bilaterally. ECG showed sinus rhythm at 50 
bpm, first degree AV block, and LBBB with a QRS duration of 240 m.sec. 
Chest X-ray showed grade III PVH, cardiomegaly, and mild pulmonary 
edema. All the routine hematological and biochemical parameters were 
normal. 2-D Echo Color Doppler examination showed asymmetrical sep-
tal hypertrophy with global LV hypokinesis and LV ejection fraction of 35 
% by Simpson’s method. There was moderate mitral regurgitation with 
MR jet area of 7 cm2.  
This gentleman had cardiac evaluation at another cardiac center in 10 
months back. 24-hour Holter at that time showed one episode of non-
sustained ventricular tachycardia and frequent multiform VPCs with cou-
plets and bigeminy. Monomorphic sustained VT was inducible on electro-
physiological testing. Angiography revealed normal coronary arteries. 
Patient was stabilized with I.V diuretics, Digoxin, ACE inhibitors, and 
supportive measures. The most appropriate therapeutic option was to 
provide an Implantable Cardioverter Device with biventricular pacing. 
However, since the patient could not afford the cost of an Implantable 
Cardioverter Device, the second best option of biventricular pacing with 
anti-arrhythmic drugs was discussed with the patient and relatives, to 
which they agreed.
Patient was taken up for transvenous implantation of atrial synchronized 
biventricular pacing through a left infra-clavicular incision. Subclavian 

puncture was done and coronary sinus was cannulated using the pre-
formed sheath. A 6French balloon catheter was introduced through the 
coronary sinus sheath for venography. Attempts to negotiate the guide-
wire in to the left cardiac vein were not successful. RA and RV apical 
leads were placed to which the pulse generator was connected and the 
wound closed. 
Subsequently, patient was taken for LV epicardial lead placement through 
left anterolateral thoracotomy. The proximal end of this lead was tun-
neled to the infra-clavicular pocket and connected to the pulse generator. 
Pacemaker was programmed to biventricular pacing with an AV delay of 
140 m.sec. Post-pacing ECG showed shortening of QRS duration to 130 
m.sec, which is a significant indicator of response to therapy. Repeat 
Echocardiagraphic study revealed improvement in LV ejection fraction 
and reduction of MR jet area from 7 to 4 cm2. 

REVIEW OF LITERATURE:
INTRODUCTION:
The pharmacotherapy of congestive heart failure is primarily based on 
antagonism of neurohormonal pathways namely, the sympathetic ner-
vous system and the “renin-angiotensin-aldosterone axis”. Most of the 
drugs have been shown to reduce mortality and morbidity and in some 
cases they improve the underlying structural abnormalities of the heart 
by a process called reverse remodelling. Despite these therapeutic ad-
vances, 
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  2. Evidence of endocardial involvement
A. Positive echocardiogram for IE defined as
(i)Oscillating intracardiac mass on valve or supporting struc 

tures, in the path of regurgitant jets, or on implanted 
   material in the absence of an alternative anatomic explana 
     tion, or
(ii) Abscess, or
(iii) New partial dehiscence of prosthetic valve

               or
B. New valvular regurgitation (worsening or changing of pre 
existing murmur not sufficient)

 MINOR CRITERIA

1. Predisposition: predisposing heart condition or intravenous 
    drug abuse
2. Fever: temperature ≥38.0°C
3. Vascular phenomena: major arterial emboli, septic pulmo 
    nary infarcts, mycotic aneurysm, intracranial hemorrhage,  
    conjunctival hemorrhages, and Janeway lesions
4. Immunologic phenomena: glomerulonephritis, Osler’s  
    nodes, Roth spots, and rheumatoid factor
5. Microbiological evidence: positive blood culture but does  
   not meet a major criterion as noted above or serological      
  evidence of active infection with organism consistent with IE
6. Echocardiographic findings: consistent with IE but do not  
    meet a major criterion as noted above.

Diagnosis of Definite Infective Endocarditis by Duke Criteria needs the 
presence of two major criteria or 1 major and 3 minor criteria or 5 minor 
criteria or pathological proof if IE. Those patients who do not meet the 
criteria for “Definite”Infective Endocarditis are labeled as “Probable” In-
fective Endocarditis. Those patients whose symptoms reduce either with 
no treatment or within a short-term after diagnosis and those patients 
with no pathological evidence of infective endocarditis are labeled as 
rejected cases.
The Duke Criteria is by far more specific and sensitive than the Beth Is-
rael Criteria. Clinical suspicion of Infective Endocarditis may be raised by 
fever, other systemic symptoms along with physical findings like Osler’s 
nodes, petechiae, Janeway lesions, Roth spots, splenomegaly, newly di-
agnosed clubbing and a new changing cardiac murmur. High index of 
suspicion in susceptible patients helps in diagnosing much before these 
findings set in. 
The offending organism can be demonstrated in 3 sets of blood cultures. 
(Each set with 1 aerobic and 1 anaerobic culture sample) obtained at 
intervals of more than one hour, within the first 24 hours is mandatory. 
5 to 6 samples may be needed in some patients.

The diagnosis of infective endocarditis is straight forward in patients with 
the classical Oslerian manifestations of bacteremia or fungaemia, active 
valvulitis, peripheral emboli and immunologic vascular phenomena. In 
others, these classical findings may be few or absent as in Infective En-
docarditis caused by Staphylococcus aureus infection of right sided heart 
valves or in patients where infective endocarditis is caused by the HACEK 
(Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, Kingella) 
group of organisms. Immunologic vascular phenomenon is characteristic 
of subacute bacterial endocarditis. They are rarely seen in acute infective 
endocarditis on presentation, as the disease process is so rapid. Right-
sided infective endocarditis does not produce peripheral embolism and 
immunological vascular phenomenon.
This variability in clinical presentation of Infective Endocarditis warrants 
an optimal diagnostic strategy for early diagnosis. The Beth Israel criteria 
was proposed in 1981 by Van Reyn which was so stringent that only 
those patients confirmed pathologically were considered Definite Infec-
tive Endocarditis patients and those with bacteremia, new valvular regur-
gitation and vascular phenomenon were considered as Probable Infective 
Endocarditis patients. 
Durack et al from Duke University proposed the Modified Duke’s Criteria 
in 1994 incorporating Echocardiographic findings into the important di-
agnostic parameters in Beth Israel Criteria. Moreover, intravenous drug 
abuse was recognized as an important cause for infective endocarditis in 
Duke’s criteria.
The Duke’s clinical criteria stratified the various parameters into two 
broad groups – Major and Minor criteria as shown below.

MODIFIED DUKE’S CRITERIA FOR CLINICAL DIAGNOSIS OF INFECTIVE 
ENDOCARDITIS 

 MAJOR CRITERIA

 1. Positive blood culture for IE  
A. Typical microorganism consistent with IE from 2 separate  
blood cultures as:
(i)  Viridans Streptococci, Streptococcus bovis, or HACEK  
      group, or
(ii) Community-acquired Staphylococcus aureus or entero 
      cocci, in the absence of a primary  focus 

                or
B. Microorganisms consistent with IE from persistently positive
blood cultures defined as
(i) ≥2 positive cultures of blood samples drawn 
     >12 hours apart  or
(ii) All of 3 or a majority of ≥4 separate cultures of blood  
     (with first and last sample drawn ≥1 hour apart)
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proximal anastomoses. 

ses performed with our VAO. 

placement to see if all the aortic layers were included. 

VETTATH’S ANASTAMOTIC OBTURATOR (VAO) 

that are 1 mm deep a 1.5 cm long. 

aortic intima in the suture. 

SURGICAL TECHNIQUE 

or 6.0 polypropylene suture. 

OUR EXPERIENCE OF 269 PROXIMAL ANASTOMOSES 
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With the advent of beating heart surgery, more than 50% of coronary 
artery bypass graft surgeries are performed in most coronary centers in 
India without the use of heart-lung machine. But the neurologic prob-
lems caused by side clamping the aorta in performing the proximal anas-
tomoses still remain. Hence, there has been a great deal of research to 
find an effective alternative to avoid side clamping the aorta. A couple 
of anastamotic devices have already arrived in the market, but since the 
costs of these devices are prohibitive, we designed our own device for 

PATIENTS AND METHODS 
From July 2002 to July 2003, we performed 235 coronary artery 
bypass graft surgeries on the beating heart with 177 of these procedures 
performed off-pump and 58 of them carried out with pump assistance. 
Initially, proximal anastomoses of vein grafts were performed with aortic 
side clamp. Of late, all our top ends are being performed with VAO. 177 
patients have had their proximal Saphenous Vein Graft (SVG) anastomo-

Before VAO was used on patients, it was tried for anastomosing vein 
grafts on the aortas and pulmonary arteries of various perfused animal 
heart models. The aortic and pulmonary artery pressures were maintained 
at 110 to 120 mm Hg systolic while these anastomoses were being per-
formed. These conduits were then explanted and examined for suture 

This metallic instrument is made of solid steel (Figure 1). It is 18 cm long 
and comes in small and medium sizes (5 mm and 6 mm in diameter 
respectively). The holding part is smooth. The inserting bit has a ridge 
2.5 cm from the end (Figure 2). This 2mm ridge projects perpendicularly 
from the steel rod. There are 3 equidistant grooves in the inserting end 

The ridge helps to prevent blood from spurting directly into the eye. The 
grooves allow the needle to pass through the rod and thereby include the 

VAO allows us to anastamose the proximal ends of the vein grafts, before 
or after the distal anastomoses. The aortic site proposed for anastomosis 
marked with diathermy. Two 3-0 polypropylene purse-string sutures are 
applied 1 cm away from the site. The aorta is stabbed with a No.11 
blade knife, and punched with 4mm or 4.5mm aortic punch (for 5-mm 
or 6-mm VAO), respectively. The punch hole is blocked with the left index 
finger. VAO is introduced and purse strings are tightened just enough to 
prevent excessive bleeding. Once the obturator is in and the snares are 
tightened, the proximal vein anastomoses is performed as usual with 5.0 

VETTATH’S 
ANASTAMOTIC 
OBTURATOR 
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About 5% of patients have “Culture Negative Endocarditis”, which usu-
ally is due to inadvertent use of antibiotics prior to obtaining blood cul-
ture samples (about 60%) or infection by pathogen difficult to isolate 
from blood culture. eg:- HACEK group, Bartonella species, a nutritionally 
variant streptococcus now classified as Abiotrophia species, Brucella spe-
cies, Legionella species, Coxiella brunetti, Torpherema whipelli or fungi 
like Aspergillus which are never recovered from blood. These organisms 
need special methods and efforts from the microbiologist, to be traced 
and tackled appropriately.
Echocardiography has an important role in diagnosing and assessing the 
severity of the disease and its complications, if any. Vegetation, abscess, 
new prosthetic valve dehiscence or new regurgitation are the four power-
ful identifiers of infective endocarditis in the presence of other clinical 
parameters. Pathological consequences of infective endocarditis such as 
ventricular dysfunction,, ruptured chordae, shunts or fistulae may also be 
identified on echo. Echo may be useful in diagnosis of culture negative 
infective endocarditis or in the diagnosis of persistent bacteremia from 
an unidentified source. Trans Esophageal Echocardiography (TEE) has a 
much higher sensitivity and specificity than Transthoracic echocardiog-
raphy (TTE) in diagnosing infective endocarditis. Moreover Transthoracic 
echocardiography alone cannot exclude prosthetic valve infection, peri-
annular abscesses, fistula or leaflet perforation. All these are picked up 
better in Trans esophageal echocardiography. When both TTE and TEE 
are negative, the negative prediction value is about 95%. A repeat TEE 
in 7 to 10 days is needed in these patients labelled negative by Echo but 
with a high clinical suspicion of Infective Endocarditis. Follow-up Echo 
over the course and on completion of medical management is needed to 
assess the efficacy of therapy instituted.

MEDICAL MANAGEMENT OF INFECTIVE ENDOCARDITIS
This is based on the invading organism. 80% of Infective Endocarditis 
are due to Streptococci and Staphylococci. Majority of native valve bacte-
rial endocarditis is caused by Streptococci viridans (50%) and Staphy-
lococcus aureus (20%). 80% of Tricuspid valve infection is caused by 
Staphylococcus aureus – as this is more common in IV drug abusers. 
Staphylococcus aureus is a frequent cause of infective endocarditis in 
diabetes mellitus too. Early prosthetic valve endocarditis, defined as en-
docarditis during the first two months after surgery is frequently caused 
by Staphylococcus epidermidis. Late onset prosthetic valve infective en-
docarditis usually is caused by Streptococcus viridans and Staphylococci. 
Enterococcal endocarditis associated with malignancy or manipulation of 
gastrointestinal or genitourinary tract is usually caused by Enterococcus 
faecium (90%). The HACEK groups are an important group, which causes 
large vegetation (>1 cm), large vessel emboli and Congestive Cardiac 
Failure (CCF). Fungi are another group, which produces large vegeta-
tions. Candida is a common cause for Infective Endocarditis in IV drug 

abusers and immunocompromised patients.

MEDICAL MANAGEMENT OF UNUSUALLY ENCOUNTERED MICROORGANISMS
COAGULASENEGATIVESTAPHYLOCOCCI: Increasing number of coagulase neg-
ative Staphylococci infective endocarditis is being reported. An important 
subset of these patients, with infection of Staphylococcus lugdunensis 
is being identified. This is more virulent than other forms of coagulase 
negative Staphylococci, has high risk of paravalvular spread and meta-
static distant organ seeding. This is susceptible to most antibiotics.

COXIELLABRUNETTI: The causative organism for Q fever usually affects 
prosthetic or previously damaged aortic or mitral valves. Infection is sub 
endothelial and vegetation is small and hence often missed. Doxycycline 
with Trimethoprim / Sulphamethoxazole, Rifampicin or Fluoroquinolones 
is the mainstay of therapy. The organism may remain dormant in tis-
sues for a long time and hence drugs may be needed life long or for a 
minimum of three years.

BRUCELLA: This gram-negative bacillus which causes brucellosis can 
produce bulky vegetation on the previously damaged aortic and mitral 
valves followed commonly by valve destruction, perivalvar abscess and 
congestive heart failure. Doxycycline plus Streptomycin or Gentamicin or 
Trimethoprim /Sulphamethoxazole or Rifampicin is the drug of choice. 
Valve replacement is needed in most cases. Drugs should be continued 
for 2 to 10 months after valve replacement

CANDIDAANDASPERGILLUS: Cause majority of fungal Infective Endocardi-
tis. Those with history of IV drug abuse, prosthetic valves replacements 
and long term central venous catheters are at high risk. Blood cultures 
are usually negative and vegetations bulky. Metastatic foci, perivalvar 
invasion and embolisation are common.Valve surgery is a must as Am-
photericin B, the only fungicidal agent available and has poor penetra-
tion into vegetation. Suppressive therapy with Imidazoles (Fluconazole) 
may be effective.

LEGIONELLA:Patients usually present with a long febrile illness, newly 
developed murmur and extremely high antibody titers. Most patients are 
prosthetic valve recipients. Embolism is rare. Parenteral Doxycycline or 
Erythromycin followed by prolonged oral therapy is effective. Valve re-
placement is needed only if there is valvar incompetence.

PSEUDOMONASAERUGINOSAcauses Infective Endocarditis especially in IV drug 
abusers. Isolated right-sided Pseudomonas infective endocarditis can be 
medically managed with Piperacillin combined with an Aminoglycoside. 
Valve replacement is mandatory for left sided infective endocarditis.

of 0.5 to 1 mm; (vi) T inversion of > 1mm in leads with dominant R 
waves.
Patients with chest pain probably non cardiac, one risk factor (not Diabe-
tes Mellitus), flat T wave or < 1 mm inversion in leads with dominant R 
waves or normal ECG are considered to be carrying a low risk.
Percutaneous intervention has proven to prevent irreversible myocardial 
damage. Cardiac catheterization, Angioplasty and CABG in ACS has in-
creased considerably in the past two decades. In ACS, PTCA against the 
culprit lesion and antiplatelet therapy can be performed with an initial 
success rate of > 95%, although the incidence of procedure related 
complication is high, world wide.
CABG is considered for patients with coronary lesion that are not suitable 
for or do not respond to catheter based reperfusion. The reported inci-
dence of perioperative death is 4 % and MI is 10 % higher when CABG 
is performed urgently than semi urgently in ACS. Therefore, efforts should 
be made to stabilize the patients pharmacologically before emergency 
revascularization procedures are contemplated. Use of IABP aids as a 
bridge to Angioplasty or CABG in ACS patients.
The need for revascularization is based on diagnosing the culprit lesion 
early. Various institutions adopt various protocols for coronary angiogra-
phy (CAG)in ACS. Two strategies are generally followed- the early inva-
sive strategy and the conservative strategy. 
The early invasive strategy incorporates coronary angiography for all sta-
bilized patients within 48 hours of presentation. The conservative strat-
egy prescribes angiography for high-risk patients (ie CHF, LVEF<50%, 
malignant arrhythmia, recurrent ischaemia, prior revascularization etc). 
Both early invasive and conservative strategies have been found to pro-
duce similar clinical outcomes by the TIMI 2B and VANQUISH study
Decision about further proceedings is made based on the disease pattern 
revealed by CAG. Emergency surgical revascularization may be also need-
ed in the setting of a failed thrombolysis or PTCA with acute occlusion
The morbidity of patients operated on after acute MI remains relatively 
high when compared to stabilized patients. This is mainly because, the 
adverse effect of CPB is poorly tolerated by a heart with an evolving MI. 
It is reasonable to think that keeping off the pump may be advantageous 
in this subgroup of patients.
The optimal timing of surgery for ACS remains indecisive. Various studies 
have shown that the mortality rate of patients who underwent surgical 
revascularization within 48 hours of an acute MI was significantly higher 
compared to after 48 hours.
A recent multi-center analysis has shown clearly that the perioperative 
mortality in acute MI patients declined considerably with the increasing 
time interval. The first 6 hours is said to be the most dangerous period 
with mortality of about 10%. The mortality depends not only on the tim-
ing of surgical revascularization but also on the LV function, presence of 
haemodynamic stability and presence of collateral circulation.

Cardiopulmonary bypass (CPB) is a significant factor affecting the out-
come in patients undergoing early CABG after ACS. Various studies have 
proven that the mortality rate is nearly 5 times higher in emergency CABG 
done on a stopped heart than on a beating heart. This deleterious effect 
of CPB is most evident in patients operated within 48 hours of an acute 
cardiac event.

OUR EXPERIENCE 
306 CABGs were performed in our department during the period from 
July 2002 to October 2003. Out of these 46 were ACS patients who un-
derwent emergency coronary angiography and were taken up for emer-
gency surgical revascularisation. 6 of these patients had STEMI, 12 had 
NSTEMI, and the rest had unstable angina. 2 patients were referred to us 
for CABG after failed PTCA elsewhere. They were taken up on the second 
and third day post acute MI respectively.
The patient age varied from 38 years to 76 years. 38 were males and 8 
were females. 
All patients were diagnosed based on their ECG, Cardiac enzyme levels 
and trans-thoracic echocardiography. 2 patients had severe LV dysfunc-
tion, 6 had moderate LV dysfunction and the rest had adequate LV func-
tion. 
Every effort was made to stabilize the patients medically, so as to give 
at least a week’s time for the myocardium to recover from the acute 
insult. 14 patients needed emergency CABG before a week of the acute 
event. CABG in all the 46 patients, irrespective of the LV function and the 
time from the acute event were performed on beating heart. 6 patients 
needed minimal pump support due to haemodynamic compromise while 
positioning the heart for OPCAB. We had no perioperative MI or operative 
mortality. Postoperative ventilation, ICU stay, bleeding, enzyme levels, 
inotropic support and hospital stay were comparable to elective surgeries. 
All patients have been followed up till date and are maintaining good 
health. 

CONCLUSION
Acute coronary syndrome is no longer a contraindication for surgical re-
vascularisation. Off pump coronary artery bypass has contributed much 
to the results of CABG in the acute setting by taking the pump-associated 
complications away. Antiplatelet drugs, which cannot be weaned off in 
patients in an acute setting, do not contribute to perioperative blood loss 
in OPCAB patients, questioning the actual need for stopping antiplatelet 
drugs even before elective OPCAB. The results of surgical revasculariza-
tion are rewarding if surgery can be prolonged at least for 3 days after 
an acute cardiac event.

The choice of the device for valve replacement depends on a variety of 
factors like risk of re-infection, ease of insertion, durability, need for an-
ticoagulation, adequacy of removal of infected tissue etc. A homograft is 
preferred to a mechanical device considering the reduced risk for re-infec-
tion and need for anticoagulation. Valve repair rather than replacement 
may be considered in some cases of healed mitral valve endocarditis with 
small vegetations and in intravenous drug abusers with tricuspid valve 
endocarditis.

MANAGEMENT OF COMPLICATIONS OF INFECTIVE ENDOCARDITIS
Sepsis, congestive cardiac failure, embolism, periannular spread, mycotic 
aneurysm and spread of infection to other organs are the common com-
plications of infective endocarditis. Certain factors likeprosthetic cardiac 
valves, left-sided endocarditis, Staphylococcus aureus IE,fungal IE, previ-
ous IE, prolonged clinical symptoms (≥3 months), cyanotic congenital 
heart disease, patients with systemic to pulmonary shunts and those with 
poor clinical response to antimicrobial therapy are recognized to carry a 
high risk for developing complications in a patient with infective endo-
carditis

CONGESTIVE CARDIAC FAILURE (CCF) : Congestive cardiac failure has the great-
est impact on the prognosis of patients with infective endocarditis. Left 
sided endocarditis is more likely to develop CCF than right sided infective 
endocarditis. Aortic valve infective endocarditis is more likely to develop 
CCF (29%) than mitral valve (20%) or tricuspid valve (8%) infective 
endocarditis.
Usually CCF develops insidiously with progressive worsening of valvular 
incompetence and ventricular dysfunction. CCF may also develop acutely 
as in acute rupture of chordae in mitral valve infective endocarditis, valve 
obstruction due to huge vegetation, prosthetic valve dehiscence, fistulae 
formation, valve leaflet perforation etc.
CCF in infective endocarditis signifies a grave prognosis and is a predictor 
of poor outcome even after surgery.
It is mandatory to operate on such patients at the earliest. Delay of sur-
gery to extend preoperative antibiotic treatment carries with it the risk of 
permanent dysfunction. Class III or IV CCF has a very high risk for poor 
surgical outcome.

SYSTEMIC EMBOLIZATION : occur in 22 to 50% of cases of infective endocar-
ditis. About 60 to 65% of embolic events occur in the CNS; with more 
than 95% of these in the Middle Cerebral Artery territory. Arterial beds in 
the lungs, coronaries, spleen, bowel and extremities are also very much 
prone. Left sided valveinfective endocarditis is more prone to give rise to 
emboli. Infective endocarditis due to Staphylococccus aureus, Candida, 
Abiotrophia species and HACEK organisms are important causative fac-
tors. Most emboli are noted with two full weeks of treatment and the risk 
weans off gradually. Left sided vegetation especially of the mitral valve 

and more than 1cm in size are at increased risk. Mitral valve vegeta-
tions, irrespective of the size are associated with higher rates of embolism 
(25%) than aortic valve vegetation (10%). Anterior leaflet vegetation 
of mitral valve is more prone for embolisation, as the leaflet excursion 
occurs twice per heartbeat. Size and number of vegetations, number of 
valves involved and characteristics and mobility of vegetation are other 
less significant risk factors.
Surgery to prevent further embolization is indicated if there has been two 
or more major embolic events. The advantage of prevention of further 
emboli exists only when surgery is done early in the course of Infective 
Endocarditis, when embolic rates are highest. Surgery should be consid-
ered when large vegetation is detected on the mitral valve, particularly the 
anterior mitral leaflet. If inspite of adequate therapy, vegetation is found 
not to diminish in size or if it is still unstable on trans-esophageal echocar-
diography, the risk of embolization is high and surgery may be indicated.

PERIANNULAR SPREAD OF INFECTIVE ENDOCARDITIS

Annular infection can break through and spread into nearby tissues, lead-
ing to periannular ascess, pseudo aneurysm, sinuses or fistulae. Perian-
nular spread predicts high mortality, and early need for cardiac surgery. 
Periannular spread complicates 10 to 40% of Infective Endocarditis. 
Aortic valve infective endocarditis is more prone to periannular spread 
than mitral or tricuspid valve infection. In prosthetic valve infective endo-
carditis, periannular spread occurrence is very high (50 to 100%) as the 
primary infection is in the annulus and not the leaflets.
Persistent bacteremia or fever, recurrent emboli, heart block, CCF or 
changes in characteristics of a murmur in a patient who is being inad-
equately treated for infective endocarditis suggests possibility of perian-
nular spread. TEE is the investigation of choice to look for and assess 
periannular spread.
Surgery at the earliest is mandatory and includes drainage of abscess 
cavities, excision of necrotic tissue and closure of communicating tracts; 
apart from replacement of the infected valves. Grossly damaged perian-
nular supporting tissues need major reconstruction using homograft.
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rid of this. 

recently described sutureless anastomotic device [Calafiore 2001]. 

studies of our patients in this series, to confirm their long-term patency. 
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in place with care, so as to avoid a purse string effect. 
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angiography after one year to assess the patencies of their grafts. 
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and the complexity of the surgical procedure [Mohan 1992]. 

such as those with post infarction angina and a low ejection fraction. 
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Off-Pump coronary artery bypass grafting avoids extra corporeal circula-
tion and has shown to reduce the clinically relevant morbidity, especially 
with regard to neurologic complications. Manipulating the ascending 
aorta by side-clamping is a definite risk factor and VAO helps us to get 

Surgeon’s skill is an important factor in performing proximal anastamoses 
with VAO. One advantage here is that we can perform either the proximal 
or the distal anastamosis first, an option that is not possible with the 

VAO device is made of steel, is reusable, and costs only US$ 10 to fab-
ricate it. Side-clamping of the aorta can be avoided, and hence there is 
no need to bring down the systolic pressure below 100 mm Hg. There is 
no injury to the vein initima, because nothing is introduced into the vein. 
The suturing procedure takes not more than 10 minutes, and the learning 
curve is very short or negligible. VAO can also be used in calcified aortas 
if a small island of normal tissue is available. Our clinical results are 
excellent; we are now waiting of the one-year postoperative angiographic 
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The sutures in the vein have to be inside out, and in the aorta, they have 
to be outside in. The aortic sutures are placed so that the needle passes 
through the aortic wall, goes into the groove of the Obturator, and comes 
out between the aorta and the metal, thus taking the intima. The sutures 
are placed all around the aortic punch hole and are loosely held. Once 
the suturing is complete, the obturator is removed, and the left index 
finger is positioned on the aortic punch hole to prevent bleeding. The 
loose sutures are pulled and tightened with a nerve hook. The assistant 
holds the two ends of the sutures firmly with controlled traction during 
this procedure. Once all of the sutures are in place, the two ends are tied 
snugly. The two snares on the purse string are removed, and they are tied 

We have performed 269 proximal anastomoses on 177 patients. Initially, 
most were performed with proximal anastamosis first so that the flow in 
the vein grafts could be fully assessed. But with experience, we now do 
distal anastamosis first. We have had no postoperative ischemia, or peri
operative infarction in any of our patients. We have had no perioperative 
mortality in our coronary patients. One patient presented with angina 
after 12 weeks, and check angiogram results showed a perfectly patent 
graft. We are planning to follow up these patients and to repeat coronary 

With the present-day degree of myocardial protection and refinement in 
surgical technique, the mortality and morbidity of coronary artery surgery 
is related more to the co morbidities of patients than to cardiac function 

Avoiding cardiopulmonary bypass [Moshkovitz 1995] has further con-
tributed to the reduction of mortality and morbidity in high-risk patients, 




