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ABSTRACT

Background: Veno-venous extracorporeal membrane 
oxygenation (VV-ECMO) is an ever-emerging method of 
managing respiratory failure in patients who are refractory to 
conventional mechanical ventilatory support. An increasingly 
common method of cannulation involves placement of a bica-
val dual-lumen, single cannula via the right internal jugular 
(IJ) vein. Thrombus in this vein has been considered a con-
traindication for cannula placement. 

Case report: A 45-year-old Hispanic male presented 
with bleomycin-induced respiratory failure resulting in acute 
respiratory distress syndrome (ARDS). Ambulatory VV-
ECMO support was initiated, and during surgical cannula 
placement an occlusive thrombus was noted in the right IJ 
vein. A tract was dilated and the cannula was placed without 
any thromboembolic complications.

Conclusion: This case demonstrates that cannulation 
for ambulatory VV-ECMO in the setting of an occlusive IJ 
thrombus can be safe and feasible. 

INTRODUCTION

For patients suffering from respiratory failure, treatment 
with veno-venous extracorporeal membrane oxygenation 
(VV-ECMO) is a viable option to support gas exchange [Peek 
2009]. Conventional cannulation with VV-ECMO often 
requires two cannulas with femoral access, which commonly 
necessitates immobilization. This significantly limits physi-
cal mobility and often leads to further deconditioning of the 
patient. However, placement of a single right internal jugular 
(RIJ) cannula allows for ease of ambulation. Thrombosis of 
the IJ vein has been considered a contraindication to imple-
mentation of this cannulation strategy. We present a case of 
ambulatory VV-ECMO using a bicaval dual-lumen, single 
cannula system for a patient with severe respiratory failure 

secondary to bleomycin-induced pulmonary toxicity, with 
pre-cannulation thrombosis of the RIJ vein.

CASE REPORT

A 45-year-old male with testicular cancer requiring che-
motherapy developed acute respiratory distress syndrome 
(ARDS) secondary to bleomycin toxicity. He was initially 
treated with ventilatory support and high-dose steroids, but 
his ARDS continued to worsen with increasing peak pres-
sures and FiO2. On hospital day (HD) 15, due to his worsen-
ing clinical condition, the decision was made to support this 
patient with ambulatory ECMO. 

The patient was brought to the operating room, and the 
RIJ vein was located under ultrasound guidance. This showed 
flow at the distal aspect of the vein, but complete occlusion 
of the proximal vein with no flow was detected. A 5-French 
micropuncture set (Cook Medical, Bloomington, IN, USA) 
was used to gain access to the right IJ vein under sonographic 
guidance. A venogram was obtained, confirming occlusion of 
the right IJ vein near the base of the neck with a patent supe-
rior vena cava (SVC). With the aid of a hydrophilic guidewire, 
a 5-French Kumpe (Cook Medical, Bloomington, IN, USA) 
catheter was advanced past the thrombus down to the inferior 
vena cava (IVC). The hydrophilic wire was exchanged for a 
stiff guidewire. After sequential dilation of the venous access 
site and occluded segment of the right IJ over the guidewire, 
a 31-French Avalon cannula (Avalon Laboratories, Rancho 
Dominguez, CA, USA) was inserted appropriately with the 
distal hole at the hepatic vein confluence and proximal hole 
at the opening of the right atrium, facing the direction of the 
tricuspid valve. Excellent flow with good oxygenation, venti-
lation, and carbon dioxide levels was observed. The patient 
tolerated the procedure well and had no apparent complica-
tions. While on ECMO, the patient was heparinized with an 
activated clotting time goal of 160 to 180 seconds, and after 
decannulation was bridged to warfarin. A CT angiogram 
obtained for further diagnostic work-up also showed the 
absence of any pulmonary emboli. The patient was decannu-
lated on HD 31 and successfully discharged from the hospital 
on warfarin without antiplatelet therapy. An upper extremity 
duplex four months later showed chronic occlusive venous 
disease of the RIJ.
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DISCUSSION

We describe a case of successful and safe cannulation of 
a thrombosed right IJ vein with a bicaval dual-lumen, single 
cannula for VV-ECMO support. In the modern era, percu-
taneous access of the RIJ vein and femoral vein has become 
the mainstay of VV-ECMO cannulation, drastically reduc-
ing the risk of complications seen with open surgical can-
nulation. However, ambulation with femoral cannulation 
remains problematic. With the advent of the single can-
nula system via the RIJ vein, ambulation on ECMO has 
been reported. This has been shown to allow patients to 
recover faster in-hospital and improve mobility after dis-
charge [Peek 2009; Kon 2011; Lee 2015; Rubino 2014;  
Schweickert 2009]. 

Thrombus in the RIJ is generally regarded as a contra-
indication to employing bicaval dual-lumen, single venous 
cannulation. Although femoral-femoral VV-ECMO is an 
alternative, it further exacerbates the concern with patient 
ambulation. Furthermore, some have reported less effi-
cient delivery of oxygenated blood to the right heart due 
to recirculation [Kuhl 2015]. Although single cannulation 
VV-ECMO is not a novel idea [Peek 2009], recannula-
tion of a thrombosed RIJ vein with a bicaval dual-lumen, 
single cannula has not been previously reported. While 
alternate methods of single cannulation ECMO, such as 
a left subclavian approach, have been developed, comfort 
level with these alternatives are limited and center-specific  
[Shafii 2012].

Alternative options to this approach included local throm-
bolytic therapy or mechanical thrombectomy [Tajima 2004]. 
However, thrombolysis necessitates many hours of local ther-
apy and was not practical given the patient’s clinical condi-
tion. Furthermore, there was significant concern about hem-
orrhagic complications from recent thrombolytic therapy 
combined with anticoagulation required for ECMO. Alterna-
tively, mechanical thrombectomy may have increased the risk 
of distal embolization to the pulmonary bed. 

The strategy employed in this case does present an obvi-
ous risk of pulmonary embolism. Therefore, care was taken 
to ensure that the thrombus was not mobile. Furthermore, 
careful dilation under fluoroscopic and ultrasound guidance 

was performed to ensure a tract was being dilated instead of 
breaking the clot loose.

Since chronic respiratory failure is one of the major 
risk factors for deep vein thrombosis, a high percentage of 
patients who require ECMO may have thrombus in the RIJ 
vein [Galanaud 2009]. This approach may allow for expanded 
use of ambulatory ECMO in this patient population. 
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