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Successful treatment of fungal right atrial thrombosis 
complicating central venous catheterization in a critically ill child 
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Abstract. A 9-year-old boy was admitted to our pediatric 
intensive care unit after multiple trauma. On the 17 th day 
post trauma, he developed catheter-related sepsis with 
candidemia. After removal of the catheter and 6 days of 
unsuccessful intravenous antifungal therapy, convention- 
al and transesophageal two-dimensional echocardiogra- 
phy was performed revealing a large right atrial throm- 
bus. Surgical thrombectomy under cardiopulmonary by- 
pass was performed and the patient recovered within a 
few days. Fungal right atrial thrombus is a rare, life- 
threatening complication of central venous catheteriza- 
tion. Two-dimensional echocardiography is a simple and 
effective diagnostic technique that should be performed 
when candidemia is detected. The proper therapeutic re- 
sponse depends on the findings of this examination. For 
a symptomatic patient with a large, mobile thrombus, we 
strongly recommend thrombectomy. Surgery not only al- 
lows removal of the mass and thus elimination of the me- 
chanical complication but is also a key to management of 
infection. 
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with empiric antibiotic therapy (vancocin and arnikacin). On D 13, fever 
was unabated and the CVC was changed. On D14, cultures of blood 
specimens as well as of the catheter tip proved positive for Candida 
albicans and antifungai treatment with amphotericin B and 5 
fluocytosin was initiated. On D17 neurologic manifestations appeared. 
CT-scan was nearly normal, fundus examination revealed no candidai 
endophalmitis and spinal fluid was normal. An abdominal echography 
disclosed no intra-abdominai abscess. Two-dimensional echocar- 
diography showed a large right atrial mass, moving through the 
tricuspid valve. Organic, oliguric renal failure developed and 
echography revealed enlargement of both kidneys. Transesophageai 
two-dimensional echocardiography confirmed the presence of a large 
right atrial mass (Fig. 1). Because antifungai therapy seemed to be inef- 
ficient with persistent candidemia, and the hazards of septic thrombo- 
embolism, thrombectomy under cardiopulmonary bypass was under- 
taken. The thrombus (3 crux 1 cm) (Fig. 2) was implanted on the 
superior vena cava wall and the tricuspid valve was intact. Histology 
confirmed the presence of fungai thrombus and culture of the surgical 
specimen was positive for candida aibicans. The post-operative period 
was unevenful: the patient was weaned from the ventilator within 18 h 
post-operatively, sepsis resolved and blood cultures became negative 
within 5 days. Intravenous antifungai therapy was discontinued two 
weeks after normalization of blood cultures. Diuresis resumed on D20 
and renal function normalized on D31. Follow-up two-dimensional 
echocardiography findings were normal. Neurological status dramati- 
cally improved and the patient was discharged from the PICU on D36. 

Right atrial thrombosis is a potentially lethal complica- 
tion of central venous catheters (CVC) [1] which are now 
used in nearly 70% of all patients in pediatric intensive 
care units (PICU). Prompt diagnosis and treatment is 
needed to prevent pulmonary embolism and death [2]. 
We report a case of right atrial septic thrombosis due to 
a catheter related fungal sepsis in a young trauma victim. 

Case report 

A 9-year-old boy suffered multiple trauma in March 1991. Lesion as- 
sessment showed head trauma with a Glasgow coma score of 3, hemor- 
rhagic shock due to spleen rupture, left parietal extradural, left 
hemothorax and compound fractures of the left lower extremity. After 
massive fluid resuscitation, transfusion and chest drainage, emergency 
surgery was undertaken to consolidate the spleen using a polyglactin 
net, remove the extradural hematoma and reduce the fractures. An- 
tibiotic therapy with cefamandol was administered for 5 days. A subcla- 
vian CVC was inserted on the 2 nd day post trauma (D2) in order to 
allow total parenterai nutrition. The patient was completely weaned 
from the ventilator on D6 and exhibited progressive neurosurgicai re- 
covery but with persistent right hemiparesis. On D12 sepsis with high 
fever and hyperleukocytosis (>25 x 1091 -l)  appeared and was treated 

Discussion 

The incidence of right atrial thrombus (RAT) in children 
with CVC has not been accurately determined. A rate of 
1.8~ was reported in a prospective study including 56 
neonates [3]. In a recent review of the pediatric literature, 
Vitoux-Brot found 28 cases of RAT complicating CVC 
[4]. In this series, septic RAT accounts for more than 
5007o of cases. RAT should be suspected in the presence 
of cardiac or respiratory insufficiency, sepsis, facial ede- 
ma, ascitis, sudden cardio-respiratory arrest or simple 
catheter dysfunction [2-4]. Diagnosis can be easily con- 
firmed by two-dimensional echocardiography which is 
the method of reference [5]. 

The overall incidence of catheter-related candidemia 
is approximately 3070 [6]. Candidemia is linked to the 
presence of a CVC in 70~ of the cases [6]. Other risk fac- 
tors associated with candidemia include total parenteral 
nutrition, broad spectrum antibiotherapy, immunosup- 
pressive treatment and leucopenia. The natural history of 
RAT associated with candidemia is poor. Successful man- 
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Fig. 1. Two-dimensional transesophageal echocardiography showing a 
voluminous right atrial thrombus. LA, left atrium; RA, right atrium; 
Ao, Aorta; T, thrombus 

agement was first achieved by Foker in 1984 using surgi- 
cal thrombectomy and antifungal therapy [7]. 

Complications of  RAT include pulmonary embolism, 
tricuspid valve obstruction, right heart endocarditis or 
septic metastatic foci. They must be prevented with ap- 
propriate management but there is still no consensus with 
regard to treatment. A wide range of  techniques have 
been proposed including surgical thrombectomy [2, 3, 7, 
8], association of  heparin and thrombolytic agents [8, 9], 
catheter removal followed by systemic heparin or simple 
surveillance [8]. Massive pulmonary embolism and recur- 
rent thrombosis have been associated with thrombolysis, 
and represent the major limitations of  this treatment [4]. 

In practice, treatment should be based upon clinical 
and echographic findings: In asymptomatic patients with 
a small and stationary thrombus, catheter removal and 
systemic heparin or, alternatively, thrombolysis can be ef- 
fective [4, 8]. In patients with large, mobile or symptom- 
atic thrombus (i.e. causing cardiac or respiratory failure 
and/or  uncontrolled sepsis), surgical thrombectomy 
seems to be the only therapeutic alternative [2, 4]. While 
an appropriate antibiotic therapy is always necessary in 
patients exhibiting sepsis, thrombectomy is in most cases, 

Fig. 2. Macroscopic feature of the fungal right atrial thrombus 

the only treatment which allows the sepsis to resolve: in 
our case like several others, culture of the surgically re- 
moved thrombus was positive of bacteria or yeasts despite 
adapted antibiotherapy [2, 7]. Prophylaxis and early de- 
tection of  RAT are fundamental precautions after place- 
ment of a CVC. Prevention is best achieved either by low- 
dose heparin infusion (1 U.m1-1) or use of  heparin- 
coated catheters [10]. Early detection can be accom- 
plished by two-dimensional echocardiography, but the 
timing and frequency of  examinations have not been well 
defined and range from 1 - 3  weeks [3]. 

In conclusion the present report demonstrates that 
surgical thrombectomy is a highly effective treatment for 
septic RAT. It not only eliminates the atrial mass, but is 
essential to effective management of sepsis. Indeed anti- 
biotherapy often fails due to the inability of the antibotics 
to penetrate within the thrombus. In the face of a catheter 
related candidemia, the possibility of  right atrial thrombus 
must be systemically considered. Two-dimensional echo- 
cardiography is the assessment method of choice and must 
be performed to confirm diagnosis in symptomatic pa- 
tients. This procedure is also recommended to achieve ear- 
ly detection in asymptomatic patients but prospective 
studies in a large series of patients are needed to determine 
the timing and frequency of examination. 
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