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ABSTRACT

Aorto-cavitary fistulae are rare complications of infective endocarditis. The diagnosis, in the absence
of concomitant aortic valve disease, replacement of aortic valve with homograft or prosthetic valve,
periannular abscess and negative blood culture, requires a high index of suspicion and has important
prognostic and management significance. The sensitivity of the Modified Duke Criteria is challenged
in this case report with a documented right sinus of valsalva fistula to the right ventricle seen on

transthoracic echocardiography.
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La Fistula Aorto-cavitaria: Una Complicacion de la Endocarditis Infecciosa
S Williams-Phillips

RESUMEN

Los fistulas aorto-cavitarias son complicaciones raras de la endocarditis infecciosa. El diagnostico —
en ausencia de la enfermedad concomitante de la valvula aortica, el reemplazo de valvula adrtica con
homoinjertos o valvulas protésicas, absceso perianular, y cultivo de sangre negativo — requiere un alto
indice de sospecha, y reviste gran importancia para la prognosis y el tratamiento. En este reporte de
caso, se cuestiona la sensibilidad de los Criterios de Duke Modificados, con la documentacion de una
fistula del seno de valsalva derecho hacia el ventriculo derecho, observada en una ecocardiografia

transtoracica.
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INTRODUCTION

Aorto-cavitary fistulaec were initially described in necropsy
specimens (1). A rare complication of infective endocarditis
with Staphylococci aureus being documented as the most
common cause has been reported on both sides of the Atlantic
in necropsy and retrospective studies (1-4). Aorto-cavitary
fistulae have been documented to occur from all three aortic
valve sinuses to all four cardiac chambers with no prepon-
derance from any specific aortic sinus to a specific cavity,
with predominantly left to right shunts (1-5).

The incidence of infective endocarditis has remained
the same despite the advent of antibiotics with increasing
efficacy and still requires a high index of suspicion (6-9).
Infective endocarditis involving the adjacent structure to the
aortic root with extension into the aortic valve and subse-
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quent formation of periannular abscess and erosion of the
sinus of valsalva has been the theory proposed by some as the
method of development of the fistulous communication be-
tween the aorta and the cardiac chambers (1-7). There is a
greater likelihood of a ventricular septal defect occurring at
the same time (2). The infecting organism in decreasing fre-
quency noted in both necropsy patients and retrospective
studies has been staphylococcus, streptococcus, pneumococ-
cus, enterococcus, and other bacterium and fungal infections.
Negative blood cultures do not make infective endocarditis
less likely, as prophylactic antibiotics given consistently prior
to cardiac surgery or for any other cause before considering a
diagnosis of infective endocarditis, can cause such a result
after the 1%, 2nd and 3 week at 36%, 79% and 100%,
respectively (2-9).

The Modified Duke Criteria was used to determine the
diagnosis of infective endocarditis (10). Two-dimensional
transthoracic echocardiograms with colour Doppler were
used to confirm discrete masses as vegetations and direction
of flow of the aorto-cavitary fistula, respectively.
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The aorto-cavitary fistula was identified as an abnor-
mal communication between the aorta and the right ventricle
with high velocity, turbulent and continuous flow. Inter-
ventricular (VSD) flow and aortic regurgitation were
measured using published, internationally accepted standard.
The recommended standard for antibiotic prophylaxis, ther-
apy and sensitivity of organisms identified was used for
antimicrobial therapy (7-9, 11). The data recorded in the
patient’s medical records were used to follow the patient’s
progress and development of complications.

CASE REPORT

A 16-year old female, who is known to have tetralogy of
Fallot, was symptomatic with recurrent hypercyanotic epi-
sodes associated with syncope, chest pain and breathlessness
on mild exertion (New York Heart Association [NYHA]
III-1V) immediately prior to corrective surgery. Repeated
phlebotomy was required for polycythaemia. Significant
findings on examination were plethoric mucous membranes,
central cyanosis, marked clubbing with intermittent episodes
of cardiorespiratory distress secondary to hypercyanotic
spells. Her weight was 45 kg and height 117 cm. Oxygen
saturation on air was 51% and saturation on 15 litres of oxy-
gen was 76%, while the respiratory rate in between episodes
of respiratory distress was 20/minute; the pulse rate was
100/minute, and blood pressure was 92/55 mm Hg.

Cardiovascular examination revealed a parasternal
heave, single 2" heart sound and a long ejection systolic
murmur 3/6 at the upper left sternal edge. There were no
signs of right or left heart failure. She was only on pro-
pranolol. Haematology results prior to surgery showed: HB
18.6 g/dL, PCV 56%. Electrocardiogram showed right axis
deviation and right ventricular hypertrophy. Chest X-ray
showed normal cardiothoracic ratio with oligaemic lung
fields.

Transthoracic echocardigraphic findings were consis-
tent with a diagnosis of tetralogy of Fallot with right ven-
tricular outlet obstruction at infundibular, valvar and supra-
valvar level and a gradient of 84 mmHg across a dysplastic
pulmonary valve. Relatively small, but confluent pulmonary
arteries were seen. Perimembranous ventricular septal de-
fect (VSD) with right to left shunt was present and there was
normal origin and course of both coronary arteries.

Cardiac catheterization confirmed the transthoracic
echocardiographic findings. Right ventricular pressures were
systemic with good biventricular function. Single VSD, nor-
mal coronary arteries and confluent pulmonary arteries,
confirming good anatomy for biventricular repair, was noted.
In order to prevent hypercyanotic spells, prophylactic pro-
pranolol was used and no attempt was made to cross the right
ventricular outflow tract.

Cardiothoracic surgical correction following standard
procedure and use of prophylactic antibiotics was successful
with saturation of 100% postoperatively. She was extubated

within 24 hours. She subsequently had a prolonged admis-
sion requiring re-intubation on day four, because of chest
infection associated with tachycardia. Her temperature re-
mained normal and saturations were maintained above 96%.
Repeat transthoracic echocardiograms confirmed clinical
signs of a good repair with no vegetation or dehiscence of
VSD patch. Repeated blood cultures and other cultures were
negative. There were persistent lung signs, with normal
neurological, renal and cardiac function. There were no signs
of cardiac failure.

On day 18 post surgery, multiple resistant acinetobacter
was noted in the sputum with a spike in temperature and an
increase in her white blood cell count which started to de-
crease with appropriate changes in antibiotics within 48
hours.

On day 32, she was returned to the ward post-extu-
bation. Her saturation was noted to be 77% on air and 100%
saturation in three litres of oxygen. A cardiac murmur was
noted. Repeat transthoracic echocardiogram showed right
ventricular to aortic shunt with predominant right to left
shunt indicating suprasystemic right ventricular pressures
(Figs. 1 and 2). Moderate aortic regurgitation was noted
(Fig. 2). There was dehiscence of the upper and lower end of
the VSD patch. There was a mobile vegetation on the right
ventricular aspect of the VSD patch. Ventricular function
was preserved and still normal. There were no periannular
abscesses.

RV-AD SHUNT

Fig. 1:  Aorta-right ventricle fistula (S) in parasternal view.
RV = right ventricle; LV = left ventricle; AO = aorta; LA = left
atrium

Surgical re-intervention to correct defects noted on the
echocardiogram was done on day 60 post surgery, when she
was considered stable, but she developed uncontrolled, in-
tractable congestive cardiac failure. She had poor cardiac
output despite maximum inotropic support and died two days
post re-intervention.
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Fig. 2:  Colour Doppler at site of fistula showing flow across the right
ventricular-aortic fistula with right to left shunt and aortic
regurgitation.

DISCUSSION

The sensitivity of the Modified Duke Criteria was challenged
in this patient. At no point during the patient’s postoperative
period did she satisfy the original Duke or Modified Duke
Criteria for the diagnosis of infective endocarditis. On day
32 post-operatively when the vegetation was noted, there was
one major criterion only. Using the Modified Jones criteria,
she needed one minor criterion as well for the diagnosis of
infective endocarditis to be “possible” (6-9). The use of pro-
phylactic antibiotics affected the likelihood of having a posi-
tive blood culture where it has been shown that three weeks
post use of antibiotics, negative blood cultures occur at
100%. The difficulty with diagnosis of infective endocarditis
with the Modified Jones Criteria has been substantiated with
case reports by Li et al (10).

The original Duke Criteria in 1994 was initially de-
signed to help with clinical research, to encourage and faci-
litate prospective comparison of features of patients with
infective endocarditis. This criteria has, however, been used
worldwide to make or substantiate the diagnosis of infective
endocarditis, making its use to do same, difficult. The Modi-
fied Duke Criteria has added specificity and sensitivity,
which correlates to approximately 80% by some authors
(7-10). Careful and accurate clinical assessment with a high
index of suspicion is still required for the diagnosis of in-
fective endocarditis, the incidence of which has not de-
creased over the past few decades. Use of clinical judgement
and modern technology since the advent of transthoracic
endocardiogram (TTE), which the Duke Criteria relied on, is
important. The tool that should be used with much greater
sensitivity and specificity, even with a negative TTE, is the
transoesophageal echocardiogram.

The aorto-cavitary fistulae have been documented in
native aortic valves complicated predominantly with peri-
annular lesions and has more extensive peri-valvar tissue
destruction. The significant clinical findings associated with
the fistulous development are moderate to severe heart

failure, renal failure and an increasing age, which in some
studies constitute the major risk factors for death (2-6).
Heart failure rates increase with the greater likelihood of de-
velopment of third degree heart block as the Triangle of Koch
where the atrioventricular node is located adjacent to the
aortic valve root. In the case of the index patient, recurrence
of the VSD was secondary to the dehiscence of the VSD
patch following infection and extensive necrosis of the sur-
rounding cardiac tissue (7-20). Other potential complica-
tions include paradoxical embolization, cerebral micro-
bleeds, cerebral infarction and renal failure (2—8, 12-20).

Suprasystemic pressures secondary to an unresolved
lung infection led to a right to left shunt occurring across the
aorto-right ventricular fistulae as seen in Fig. 2.

Aorto-cavitary fistulae are rare complications of
infective endocarditis and are associated with high morbidity
and mortality with or without reintervention and require a
high index of suspicion for diagnosis (1-20).

REFERENCES

1. Arett EN, Roberts WC. Valve ring abscess in active infective
endocarditis. Frequency, location, and clues to clinical diagnosis from
the study of 95 necropsy patients. Circulation 1976, 54: 140-5.

2. Anguera I, Miro JM, Vilacosta I, Almirante B, Anguita M, Munoz P et
al. Aorto-cavitary fistulous formation in infective endocarditis: clinical
and echocardiographic features of 76 cases and risk factors. European
Heart Journal 2005; 26: 288-97.

3. Anguera I, Miro JM, Evangelista A, Cabell CH, Roman JAS, Vilacosta
I et al. Periannular complications in infective endocarditis involving
native aortic valves. Am J Cardiol 2006; 98: 1254-60.

4. Anguera I, Quaglio G, Miro JM, Pare C, Azqueta M, Marco F et al.
Aortocardiac fistulas complicating infective endocarditis. Am J Cardiol
2001; 87: 652-4.

5. Archer TP, Mabee SW, Baker PB, Orsinelli DA, Leier CV. Aorto-left
atrial fistula: a reversible cause of acute refractory heart failure. Chest
1997; 111: 828-931.

6. Ellis SG, Goldstein J, Popp RL. Detection of endocarditis-associated
perivalvular abscesses by two-dimensional echocardiography. J Am
Coll Cardiol 1985; 5: 647-53.

7. Baddour LM, Wilson WR, Bayer AS, Fowler VG Jr, Bolger AF, Levison
ME et al. Infective endocarditis: diagnosis, antimicrobial therapy, and
management of complications: a statement for healthcare professionals
from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki
Disease, Council on Cardiovascular Disease in the Young, and the
Councils on Clinical Cardiology, Stroke, and Cardiovascular Surgery
and Anaesthesia, American Heart Association: endorsed by the In-
fectious Diseases Society of America. Circulation 2005; 111:
€394—¢434.

8. Crawford MH, Durack DT. Clinical presentation of infective endo-
carditis. Cardiol Clin 2003; 21: 159-66.

9. Bonow et al, ACC/AHA TASK Force Report. 1V Evaluation and
Management of Infective Endocarditis. JACC 1998; 32: 1486-8.

10. LiJS, Sexton DJ, Mick N, Nettles R, Fowler VG, Ryan T et al. Proposed
modifications to the Duke Criteria for the diagnosis of infective
endocarditis. Clin Infect Dis 2000; 30: 633-8.

11. Perry GJ, Helmcke F, Nanda NC, Byard C, Soto B. Evaluation of aortic
insufficiency by Doppler color flow mapping. ] Am Coll Cardiol 1987;
9: 952-9.

12. Rosamel P, Cervantes M, Tristan A, Thivolet-Bejui F, Bastien O, Obadai
JF et al. Active infectious endocarditis: postoperative outcome. J
Cardiothorac Vasc Anesth 2005; 19: 435-9.

13. Farzaneh-Far R, Bolger AF. Surgical timing in infectious endocarditis:
wrestling with the unrandomized. Circulation 2010; 121: 960-2.



759

14.

15.

16.

Williams-Phillips

Zeller L, Flusser D, Shaco-Levy R, Giladi H, Merkin MS, Liel-Cohen
N. A rare complication of infective endocarditis: left main coronary
embolization resulting in sudden death. J Heart Valve Dis 2010; 19:
225-17.

Farinas MC, Perez-Vazquez A, Farinas-Alvarez C, Garcia-Polomo JD,
Bernal JM, Revuelta JM et al. Risk factors of prosthetic valve endo-
carditis: a case-control study. Ann Thorac Surg 2006; 81: 1284-90.
David TE, Gavra G, Feindel CM, Regesta T, Armstrong S, Maganti MD
et al. Surgical treatment of active infective endocarditis: a continued
challenge. J Thorac Cardiovasc Surg 2007; 133: 144-9.

17.

Pettersson G, Carbon C, the Endocarditis Working Group of the
International Society of Chemotherapy. Recommendations for the
surgical treatment of endocarditis. Clin Microbiol Infect 1998; 4 (Suppl
3): S34-S46.

Shimokawa T, Kasegawa H, Matsuyama S, Seki H, Manabe S, Fukui T
et al. Long-term outcome of mitral valve repair for infective
endocarditis. Ann Thorac Surg 2009; 88: 733-9.

Klein I, Iung B, Labreuche J, Hess A, Wolff M, Messika-Zeitoun D et
al. Cerebral microbleeds are frequent in infective endocarditis: a case-
control study. Stroke 2009; 40: 3461-5.



