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Abstract

Catheter Related Right Atrial Thrombi (CRAT) is a rare, yet potentially serious complication associated with central

venous catheters. Currently, there is a paucity of management guidelines available in the current literature addressing this issue.
We present a case of Catheter-associated Right Atrial Thrombus (CRAT) complicating long-term totally implanted venous access
device (TIVAD) insertion in a 60-year-old lady, with her device left in-situ for 10 years. Transesophageal echocardiography
(TOE) performed revealed mobile echogenic 1.2 x 2.0cm pedunculated thrombus extending from the right atrium towards the
Superior vena cava, at the site of her previous TIVAD catheter tip. We elected for a medical management strategy using systemic
anticoagulation with Rivaroxaban, and three months of antibiotic therapy. Complete thrombus dissolution was observed on
surveillance TOE at 1 month. She remained well post cessation of anticoagulation without any further complications. DOACs
potentially represent a feasible treatment option for CRAT, although appropriate and timely surveillance should be arranged to

monitor for potential treatment failure and further intervention if indicated.

Introduction

Catheter Related Atrial Thrombus (CRAT) is an uncommon but
potentially serious complication of central venous access, reported
in up to 18% of patients with long term venous catheters, and
associated with a mortality rate of 20% [1]. Clinical manifestations
can include pulmonary emboli, infection with septic emboli or
hemodynamic compromise [2]. However, a significant proportion
of patients are asymptomatic, and thus the true incidence of CRAT
may be underestimated [3]. There is a paucity of evidence-based
guidelines in the management of CRAT. A 60-year-old lady with
a past medical history of Hypertension and Haemochromatosis
presented to our emergency department with a febrile illness
associated with lower respiratory tract symptoms. She had a
Port-A-Cath®, a type of totally implanted venous access device
(TIVAD) inserted via her right subclavian vein 10 years ago to
facilitate periodical venesection. She had since been lost to
follow-up with her catheter remaining in-situ despite no longer
requiring venesection for the past 4 years. She had no other pre-

existing cardiac history. She was febrile at the time of presentation
(38 degrees Celsius), and index blood cultures taken prior to
administration of antibiotics were negative. Other vital signs on
presentation included a heart rate of 82bpm, and blood pressure of
135/78, and SpO2 of 100%. She had no clinical signs of heart failure
or peripheral stigmata of infective endocarditis. Hb was 143g/L,
and inflammatory markers were raised with CRP of 75 and WCC
of 8.4.She was commenced on antibiotic therapy and admitted her
to our unit for investigation of potential sepsis and for exclusion of
infective endocarditis (IE) due to her history of retained TIVAD.
Transthoracic echocardiography (TTE) performed on Day 1 of
admission was unremarkable with normal left ventricular size and
function, and the tip of the Port-A-Cath® was visualized extending
from the superior vena cava (SVC) just inside the right atrium. No
other significant valvular pathology or vegetations were observed.
Attempts at removing her TIVAD with conventional techniques
involving incision above the reservoir site were unsuccessful, and
on Day 3 of her admission, the patient underwent fluoroscopic
guided loop snare retrieval via the right common femoral vein with
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an Interventional Radiologist, where her catheter was successfully
removed in entirety. The removed catheter tip was sent for culture
but did not grow any microbial organisms. She defervesced within
24 hours of starting antimicrobial therapy and blood cultures
remained negative. Transesophageal echocardiography (TOE)
was performed which demonstrated a mobile echogenic 1.2 x
2.0cm pedunculated mass extending from the right atrium towards
the Superior vena cava causing partial obstruction of the ostium
(Image 1). TOE excluded the presence of Patent Foramen Ovale,
and thus did not require more expectant management due to the
risk of paradoxical embolism. Computed Tomography Pulmonary-
Angiogram (CTPA) showed a 12 mm (craniocaudal dimension)
filling defect in the right aspect of the lower superior vena cava and
cavoatrial junction with associated moderate luminal narrowing,
corresponding to her TOE findings, and no evidence of pulmonary
thromboembolism. A subsequent 18 Flurodeoxyglucose-(FDG)
PET/CT was performed which found no evidence of disseminated
foci of disease. Differentials including thrombus, vegetation or
super-infected thrombus were considered. Due to the clinical
history with a short and clearly defined onset of respiratory
symptoms, location of the thrombus at the RA/SVC junction
where the catheter-tip previously resided, and absence of any
disseminated infective foci, CRAT in the setting of concurrent
respiratory infection was felt to be the probable diagnosis as
opposed to a primary vegetation. Surgical opinion was considered
with multidisciplinary review from Cardiac surgeons and and
Infectious Diseases, a medical management and surveillance
strategy was chosen in the first instance due to the relatively small
size of the thrombus, and the patient’s clinical stability. Our patient
was also treated with four weeks of intravenous antibiotics via a
hospital-in-the-home service. She was monitored clinically with
regular blood tests, with a view for repeat TOE in six weeks to
assess the presence and size of any residual thrombus and consider
need for further surgical intervention. Rivaroxaban was chosen
for therapeutic anticoagulation, and she was commenced on 15mg
twice daily for 4 weeks before to switching to 20mg daily. Our
patient remained completely well during the surveillance period
with no chest pain, fevers, or new symptoms. Her inflammatory
markers remained normal, and surveillance blood cultures were
negative following cessation of antibiotics at the three months.
The interim repeat TOE at six weeks showed a complete resolution
of the thrombus with no valvular dysfunction, vegetations or intra-
cardiac thrombus. Anticoagulation was also ceased following a
total of 3 months duration. She continued to remain well on repeat
outpatient review was discharged from our service six months
after her initial presentation.

Figure 1: Transesophageal echocardiography (TOE) showing a
mobile echogenic 1.2 x 2.0cm pedunculated mass extending from
the right atrium towards the Superior vena cava.

Figure 2: 12 mm (craniocaudal dimension) filling defect in the
right aspect of the lower superior vena cava and Cavo atrial
junction with associated moderate luminal narrowing on CT
Pulmonary Angiogram, corresponding to TOE findings.

Discussion

There are several proposed mechanisms of CRAT formation,
predominantly involving mechanical atrial wall injury from
catheter tip placement in the right atrium, causing endothelial
trauma from abrasion during cardiac contractions, and subsequent
platelet activation [4,5]. Catheter tip placement location inside
the RA has been shown to be an independent risk factor strongly
associated with increased incidence of CRAT in multiple studies.
Transesophageal echocardiography (TOE) has superior diagnostic
sensitivity compared to transthoracic echocardiography (TTE) the
detection of right atrial thrombus, and is better able to characterize
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the attachment site, mobility and size of thrombus [6]. In one study
of 16 patients, TTE was only able to detect 50% of right atrial
thrombi detected on TOE [7] our case exemplifies the importance of
referring patients for TOE in any cases where CRAT is potentially
suspected. Managing CRAT can pose a dilemma, as there are no
established guidelines onhow to treat it. Literatures regarding CRAT
treatment predominantly comprises of case reports, and describes
a variety of treatment options including systemic anticoagulation,
thrombolysis, or surgical thrombectomy in unstable cases [8-10].
The large study examining this to date addressing efficacy found
an overall anticoagulation success rate of 73% compared to 67%
in thrombolysis [11]. However, there is no comparative data on
outcomes between Vitamin K antagonists and direct anticoagulant
(DOAC:S), and the optimal duration of anticoagulation therapy
is also unknown. Based on our patient’s clinical presentation, it
was decided to adopt an initial medical management strategy with
anticoagulation and adjunct antibiotics and assess response to
therapy. We elected to use a Rivaroxiban, based on extrapolated
data from the management of pulmonary embolism. The plan was
to escalate therapy should thrombus fail to resolve, or if the patient
developed new complications or became symptomatic. Although
limited, there is some evidence that DOACs may be effective for
intracardiac thrombus and in some cases superior to Warfarin,
based on data for Left atrial and left atrial-appendage associated
thrombus [12,13]. To our knowledge, this is the first reported
case of using Rivaroxaban for CRAT. In this case, a favourable
outcome with complete thrombus dissolution was observed on
medical therapy alone. This demonstrates the importance of taking
into account patient and clinical factors and suggests that DOAC
is potentially a viable initial treatment option for CRAT where
patients are hemodynamically stable and thrombus size is small,
although further prospective research is needed to study relative
efficacy of various anticoagulant agents.

Conclusion

We present a case of Catheter-associated Right Atrial
Thrombus (CRAT) complicating long-term totally implantable
venous catheter insertion, successfully treated with Rivaroxaban.
DOAC:s potentially represent a feasible treatment option, although
appropriate surveillance for response to treatment should be
ensured to allow escalation of therapies in the event of an
inadequate response.

Acknowledgements: NT is supported by a research fellowship
grant from the Western Health Foundation

Conflict of Interest: None to declare.

References

1.

10.

1.

12.

13.

Dilek M, Kaya C, Karatas A, Ozer I, Arik N, et al (2015) Catheter-
related atrial thrombus: tip of the iceberg? Ren Fail 37: 567-571.

Stavroulopoulos A, Aresti V, Zounis C (2012) Right atrial thrombi
complicating haemodialysis catheters. A meta-analysis of reported
cases and a proposal of a management algorithm. Nephrol Dial
Transplant 27: 2936-2944.

Nassereldine H, Hajj-Ali A, Hassanieh J, Hamideh D, Jaafar RF, et al
(2022) Catheter-related atrial thrombosis: prevalence and risk factors
in the pediatric age group a retrospective study. Annals of Pediatric
Surgery 18: 85.

Ghani MK, Boccalandro F, Denktas AE, Barasch E (2003) Right atrial
thrombus formation associated with central venous catheters utilization
in hemodialysis patients. Intensive Care Med 29: 1829-1832.

Gilon D, Schechter D, Rein AJ, Gimmon Z, Or R, et al (1998) Right
atrial thrombi are related to indwelling central venous catheter position:
insights into time course and possible mechanism of formation. Am
Heart J 135: 457-462.

Schwartzbard AZ, Tunick PA, Rosenzweig BP, Kronzon | (1999)
The role of transesophageal echocardiography in the diagnosis and
treatment of right atrial thrombi. J Am Soc Echocardiogr 12: 64-69.

Obeid Al, al Mudamgha A, Smulyan H (1993) Diagnosis of right atrial
mass lesions by transesophageal and transthoracic echocardiography.
Chest 103: 1447-1451.

Orgeron GM, Pollard JL, Pourmalek P, Sloane PJ (2015) Catheter-
Directed Low-Dose Tissue Plasminogen Activator for Treatment
of Right Atrial Thrombus Caused by a Central Venous Catheter.
Pharmacotherapy 35: e153-8.

Hussain N, Shattuck PE, Senussi MH, Kho EV, Sanghavi DK, et al
(2012) Large right atrial thrombus associated with central venous
catheter requiring open heart surgery. Case Rep Med 2012: 501303.

Cesaro S, Paris M, Corrdo R, Svaluto G, Zanon GF, et al (2002)
Successful treatment of a catheter-related right atrial thrombosis with
recombinant tissue plasminogen activator and heparin. Support Care
Cancer 10: 253-255.

Tran MH, Wilcox T, Tran PN (2020) Catheter-related right atrial
thrombosis. J Vasc Access 21: 300-307.

Ke HH, He Y, Lv XW, Zhang EH, Wei Z, et al (2019) Efficacy and safety
of rivaroxaban on the resolution of left atrial/left atrial appendage
thrombus in nonvalvular atrial fibrillation patients. J Thromb
Thrombolysis 48: 270-276.

Takasugi J, Yamagami H, Okata T, Toyoda K, Nagatsuka K (2013)
Dissolution of the left atrial appendage thrombus with rivaroxaban
therapy. Cerebrovasc Dis 36: 322-323.

3

Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 8; Issue 4


https://pubmed.ncbi.nlm.nih.gov/22187317/
https://pubmed.ncbi.nlm.nih.gov/22187317/
https://pubmed.ncbi.nlm.nih.gov/22187317/
https://pubmed.ncbi.nlm.nih.gov/22187317/
https://aops.springeropen.com/articles/10.1186/s43159-022-00227-7
https://aops.springeropen.com/articles/10.1186/s43159-022-00227-7
https://aops.springeropen.com/articles/10.1186/s43159-022-00227-7
https://aops.springeropen.com/articles/10.1186/s43159-022-00227-7
https://pubmed.ncbi.nlm.nih.gov/12897992/
https://pubmed.ncbi.nlm.nih.gov/12897992/
https://pubmed.ncbi.nlm.nih.gov/12897992/
https://pubmed.ncbi.nlm.nih.gov/9506332/
https://pubmed.ncbi.nlm.nih.gov/9506332/
https://pubmed.ncbi.nlm.nih.gov/9506332/
https://pubmed.ncbi.nlm.nih.gov/9506332/
https://pubmed.ncbi.nlm.nih.gov/9882780/
https://pubmed.ncbi.nlm.nih.gov/9882780/
https://pubmed.ncbi.nlm.nih.gov/9882780/
https://pubmed.ncbi.nlm.nih.gov/8486026/
https://pubmed.ncbi.nlm.nih.gov/8486026/
https://pubmed.ncbi.nlm.nih.gov/8486026/
https://pubmed.ncbi.nlm.nih.gov/26497485/
https://pubmed.ncbi.nlm.nih.gov/26497485/
https://pubmed.ncbi.nlm.nih.gov/26497485/
https://pubmed.ncbi.nlm.nih.gov/26497485/
https://pubmed.ncbi.nlm.nih.gov/23251176/
https://pubmed.ncbi.nlm.nih.gov/23251176/
https://pubmed.ncbi.nlm.nih.gov/23251176/
https://pubmed.ncbi.nlm.nih.gov/11904791/
https://pubmed.ncbi.nlm.nih.gov/11904791/
https://pubmed.ncbi.nlm.nih.gov/11904791/
https://pubmed.ncbi.nlm.nih.gov/11904791/
https://pubmed.ncbi.nlm.nih.gov/31552793/
https://pubmed.ncbi.nlm.nih.gov/31552793/
https://pubmed.ncbi.nlm.nih.gov/31165950/
https://pubmed.ncbi.nlm.nih.gov/31165950/
https://pubmed.ncbi.nlm.nih.gov/31165950/
https://pubmed.ncbi.nlm.nih.gov/31165950/
https://pubmed.ncbi.nlm.nih.gov/24192983/
https://pubmed.ncbi.nlm.nih.gov/24192983/
https://pubmed.ncbi.nlm.nih.gov/24192983/

