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Purpose: An unusual case of superior vena cava (SVC) syn-
drome caused by an infected right atrial-SVC junction thrombus 
may be diagnosed using transesophageal echocardiography.

Clinical features: A 59-yr-old male with end-stage renal dis-
ease requiring hemodialysis presented with fungemia and later 
developed facial and bilateral upper extremity edema. Trans-
esophageal echocardiography revealed subtotal occlusion of the 
SVC at its junction with the right atrium. The mass was surgi-
cally removed with cardiopulmonary bypass support. Pathologi-
cal examination of the mass confirmed the presence of a large 
fungal colony of Candida species mixed in the thrombus. The 
patient’s signs and symptoms of SVC obstruction resolved, and 
he was discharged from the hospital four weeks later in stable 
condition. 

Conclusion: Although usually caused by extrinsic tumour 
compression, SVC syndrome can result from intravascular ca-
val obstruction. This etiology should also be considered in the 
differential diagnosis, particularly in patients with intravascular 
devices. Transesophageal echocardiography is a valuable diag-
nostic tool in these cases.
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Objectif : Un cas inhabituel de syndrome de la veine cave supé-
rieure provoqué par un thrombus infecté à la jonction de l’oreillet-
te droite et de la veine cave supérieure peut être dépisté grâce à 
l’échocardiographie transœsophagienne.

Éléments cliniques : Un homme de 59 ans souffrant d’insuffisan-
ce rénale terminale et nécessitant une hémodialyse a manifesté 
une septicémie à champignons, puis un œdème facial et bilatéral 
des membres supérieurs. L’échocardiographie transœsophagienne 

a révélé une occlusion sous-totale de la veine cave supérieure à 
sa jonction avec l’oreillette droite. Une excision chirurgicale de la 
masse sous circulation extracorporelle a pu être réalisée. L’examen 
pathologique de la masse a confirmé la présence d’une importante 
colonie fongique de l’espèce Candida dans le thrombus. Les signes 
et symptômes d’obstruction de la veine cave supérieure ont disparu, 
et le patient a reçu son congé de l’hôpital quatre semaines plus 
tard, dans un état stable.

Conclusion : Bien que généralement causé par une compression 
tumorale extrinsèque, le syndrome de la veine cave supérieure peut 
être provoqué par une obstruction intravasculaire de la veine cave. 
Cette étiologie devrait faire partie du diagnostic différentiel, tout 
particulièrement chez les patients dotés d’appareils intravasculai-
res. L’échocardiographie transœsophagienne constitue un outil dia-
gnostic précieux dans de tels cas.

The constellation of signs and symptoms that 
results from obstruction of the superior vena 
cava (SVC) is known as SVC syndrome. This 
syndrome is most commonly caused by ex-

trinsic caval compression produced by malignant me-
diastinal tumours. In recent years, increased use of 
intravascular devices such as catheters and pacemak-
ers has exposed patients to the attendant risks, such 
as thrombosis and vascular strictures. As a result, SVC 
syndrome caused by nonmalignant conditions is be-
ing encountered wi th increasing frequency. Here we 
report a case of SVC syndrome caused by a large in-
fected right atrial (RA)-SVC junction thrombus on a 
dialysis catheter. This condition was diagnosed using 
transesophageal echocardiography and was success-
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fully treated with surgical intervention. The case high-
lights the need to consider the nonmalignant causes of 
SVC syndrome, the diagnostic role of transesophageal 
echocardiography, and the perioperative management 
of such patients. Written informed consent for the 
publication of images was obtained from this patient.

Case report
A 59-yr-old male was admitted to the hospital for 
treatment of a fungal infection. He had a history of 
type 2 diabetes mellitus complicated by retinopathy, 
neuropathy, and nephropathy requiring hemodialysis 
via a percutaneous tunnelled catheter. Prior to hospi-
tal admission, he had received a three-month course 
of amoxicillin for a dental infection. Five days prior 
to admission, he developed fever and chills during 
hemodialysis. Blood cultures obtained during this 
episode eventually demonstrated yeast. Based on this 
information, the patient was hospitalized for treat-
ment of fungemia. Upon admission to the hospital, 
the tunnelled dialysis catheter was removed, and anti-
fungal therapy was initiated with fluconazole. Shortly 
after admission, the patient was transferred to the 
intensive care unit because of altered mental status 
and hypothermia. His mental status improved over 
the ensuing few days, but blood cultures continued to 
show fungemia, Candida tropicalis, growing despite 
continued antifungal therapy. During this period of 
hospitalization, the patient also developed facial and 
bilateral upper extremity edema. A transthoracic echo-

cardiogram (TTE) showed no evidence of endocardi-
tis (Figure 1), but a transesophageal echocardiogram 
(TEE; Sonos 7500, Philips Medical Systems, Bothell, 
WA, USA) revealed a 2.5 × 1.4 cm mass at the RA-
SVC junction causing partial occlusion of the SVC and 
turbulent RA inflow (Figure 2), which had not been 
detected using TTE. There were no cardiac valvular 
vegetations seen on the TEE examination. Anticoagu-
lation therapy was initiated, and antifungal coverage 
was broadened with amphotericin B. The patient 
developed recurrent fevers, progressive dyspnea, and 
worsening facial and upper extremity edema over the 
next eight days. A chest computerized tomography 
scan confirmed the presence of a filling defect in the 
RA extending into the SVC and excluded extrinsic 
caval compression. It also revealed bilateral pulmonary 
nodular opacities concerning septic emboli.
	 The patient was scheduled for RA thrombectomy 
using cardiopulmonary bypass. A careful examina-
tion of the patient’s airway revealed no significant 
upper airway edema that would preclude intubation 
using direct laryngoscopy. General anesthesia was 
induced uneventfully, and intravenous access in the 
lower extremities was obtained. Blood pressure was 
maintained close to pre-induction values during the 
pre-bypass period. 
	 Intraoperative TEE confirmed the presence of 
a large echo-dense mass at the SVC-RA junction, 
which had increased in size since the previous TEE 
examination. With cardiopulmonary bypass support, 
the patient underwent surgical excision of a 2.6 × 1.4 
cm yellow-tan tubular mass from the RA-SVC junc-

Figure 1  Transthoracic apical four chamber echocardiographic 
view of the heart. No evidence of endocarditis is seen. 

Figure 2  Transesophageal midesophageal bicaval echocardio-
graphic view of the right atrium showing an echogenic mass at 
the right atrial-superior vena caval junction (white arrow). Colour 
Doppler imaging shows turbulent flow at the level of the obstruc-
tion (black arrows).



776	 canadian journal of anesthesia

CAN J ANESTH 55: 11   www.cja-jca.org   November, 2008

tion. Pathological examination of the mass (Figure 2) 
confirmed the presence of a large fungal colony with 
morphology consistent with a Candida species mixed 
in the thrombus.
	 The patient’s signs and symptoms of SVC obstruc-
tion resolved, but his postoperative course was initially 
complicated by hemorrhage requiring transfusion of 
blood products, and then delirium and atrial fibrilla-
tion, both of which resolved over the ensuing days. 
He was discharged from the hospital four weeks later 
in stable condition.

Discussion
Superior vena cava syndrome refers to the constella-
tion of signs and symptoms resulting from obstruction 
of SVC flow. When the obstruction to flow is slow 
and progressive, decompressive collateral pathways 
develop, and symptoms are usually mild or absent. 
On the contrary, rapidly progressive obstruction of the 
SVC can lead to edema of the face, neck, and upper 
extremities, distention of collateral veins, dyspnea, and 
signs of increased intracranial pressure. 
	 Although it is most frequently caused by extrinsic 
compression by tumours, SVC syndrome caused by 
nonmalignant conditions is increasing in frequency, 
likely reflecting the increased use of intravascular 
devices such as pacemakers, implantable cardioverter-
defibrillators, and long-term indwelling venous cath-
eters.1 Among the malignant causes of SVC syndrome 
are primary bronchial carcinomas, lymphomas, and 
other mediastinal neoplasms such as malignant thymo-
mas and teratomas. The two most frequent causes of 
benign SVC syndrome are fibrosing mediastinitis and 
catheter-related thrombosis or vein stenosis.2 Benign 
etiologies have classically been reported to have an 

incidence of up to 22%, but now comprise up to 40% 
of cases.3,4 
	 Although thrombus formation is a relatively common 
complication of indwelling central venous catheters 
and pacemakers,5,6 the development of symptomatic 
SVC syndrome is rare, with a reported incidence of 
0.03 to 0.04%.7,8 Superior vena cava syndrome caused 
by thrombus with a superimposed fungal infection is 
also rare. Of note, removal of the catheter does not 
eliminate the risk of obstruction, and SVC syndrome 
has been previously reported to develop after catheter 
removal, as in our case.9 
	 In this case, catheter tip location in the RA may 
have been a predisposing factor for thrombus forma-
tion, owing to catheter irritation of the RA endocar-
dium.10,11 In addition, our patient presented several 
risk factors for fungemia, including diabetes mellitus, 
renal failure, hemodialysis, and previous antibiotic 
exposure.12 The most common complication of fun-
gal endocarditis is embolism (as seen in our patient), 
although congestive heart failure, sepsis, and other 
complications have also been reported.12 
	 Since the patient’s principal diagnosis was endocar-
ditis, an echocardiogram was the first imaging study 
that was obtained. Transthoracic echocardiography 
is an excellent initial technique to evaluate and diag-
nose cardiac masses,13 although the superior sensitiv-
ity of TEE for detecting vegetations has now been 
well established.14 In part, TEE transducers operate 
at higher ultrasonic frequencies, thereby improving 
image quality and spatial resolution. Additionally, the 
proximity of the esophagus and the heart eliminates 
ultrasound interference from interposed tissues. Using 
the modified Duke criteria,14 TEE should be the diag-
nostic test of choice in patients with at least “possible 
infective endocarditis” and a negative TTE examina-
tion. 
	 In our case, a negative TTE evaluation and an 
intermediate pretest probability for infective endo-
carditis warranted further evaluation. Using TEE, 
we confirmed the diagnosis of endocarditis and SVC 
syndrome, and thereby aided the appropriate medical 
and definitive surgical treatment for this patient. 
	 Computed tomography or magnetic resonance 
with gadolinium contrast are generally most useful in 
patients presenting with SVC syndrome.2 These stud-
ies have the added advantage of detecting mediastinal 
masses, which remain the most frequent cause of this 
syndrome. Once the gold standard diagnostic study, 
venography is now reserved for defining the anatomy 
preoperatively and for confirming vessel patency post-
operatively in patients with SVC obstruction.4 
	 Thrombosis of the SVC can be treated conserva-

Figure 3  Right atrial thrombus.
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tively with anticoagulation, or with thrombolysis, 
percutaneous angioplasty (with or without stenting), 
or surgery.15–17 Although anticoagulation was initially 
attempted in this patient, the development of symp-
toms of SVC obstruction, the septic nature of the 
thrombus, and the development of embolic complica-
tions prompted the surgical treatment. 
	 Most descriptions of the anesthetic management of 
patients with SVC syndrome include considerations 
for anterior mediastinal mass, which is often present 
in patients coming to the operating room with SVC 
obstruction.18 In these cases, the compressive effects 
of the mediastinal mass on the airway and major vas-
cular structures provide the predominant anesthetic 
challenges. Upon induction of anesthesia, airway 
compression can cause complete airway collapse and 
loss of muscle tone, even in asymptomatic patients. 
Maintenance of spontaneous ventilation, together 
with induction of anesthesia in the semi-upright posi-
tion, is often favoured. Compression of the SVC by 
the mediastinal mass also reduces preload and cardiac 
output, and, therefore, preload augmentation should 
be considered prior to induction of general anesthesia. 
In some cases, compression of the heart by the mass or 
a concurrent pericardial effusion can exacerbate these 
hemodynamic problems, and induction with ketamine 
or etomidate may be preferred in order to avoid the 
negative inotropic effects of other agents.
	 In this case, no external compression of the airway, 
major vessels, or the heart existed. The only physi-
ologic derangement present was a limitation to venous 
inflow from the upper body caused by intravascular 
obstruction. Preload augmentation and a careful air-
way assessment to exclude significant airway edema 
were sufficient to safely anesthetize this patient. Intra-
venous access in the lower extremities is also recom-
mended in these situations, in case blood return from 
the upper body becomes completely interrupted. If 
significant, obstruction to venous drainage of the 
upper body may compromise cerebral perfusion pres-
sure. To avoid this, arterial blood pressure should be 
maintained as close as possible to pre-induction levels. 
The use of regional cerebral oximetry should be con-
sidered, as this monitoring modality has been shown 
to detect cerebral insults promptly when changes in 
arteriovenous pressure difference compromise brain 
perfusion.19 The reduction in cerebral metabolic rate 
caused by inhaled anesthetic agents, but not nitrous 
oxide, is an additional protective effect.
	 In conclusion, this case highlights a rare cause of 
SVC syndrome resulting from an infected RA-SVC 
thrombus and points out the improved sensitivity of 
TEE, compared to chest wall echocardiography, for 

making the diagnosis. Although this complication 
appears to be rare, it is important that it be recog-
nized, since it is a potentially curable cause of SVC 
syndrome. Anesthetic management of patients with 
SVC syndrome may be challenging. The clinician 
needs to consider the etiology of the obstruction, as 
well as the possibility for compression of the airway, 
major vessels, and heart when a mediastinal mass is 
also present.
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