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Background: Central vein occlusion (CVO) occasionally occurs in hemodialysis (HD) patients and is angiographically confirmed. CVO is generally considered a complication of invasive procedures involving central veins such as implantations of central vein line, double lumen catheter, pacemaker, defibrillator, and so on. CVO is sometimes subclinical and asymptomatic, but in HD patients, is typically presented asymmetrically swollen at the ipsilateral upper limb, elevated venous pressure during HD, and/or inadequate HD treatment (recirculation phenomenon). In addition, placement of an implantable cardiac defibrillator (ICD) has been rarely reported to result in CVO particular in the contralateral side. Additionally, to the best of my knowledge, the management of CVO remains a technical challenge and is not standardized in percutaneous transluminal angioplasty (PTA). We here demonstrate an interesting HD case who suffered from contralateral CVO after implantation of ICD. The impressive result may provide a way to treat such patients with CVO. 
Materials and Methods (A Case Report): A 63 year-old woman had received regular HD treatments since 2006. She received an arteriovenous fistula (AVF) recreation at left upper arm on June 2007, and implantation of an ICD at another hospital in 2008 because of events of ventricular tachycardia. Replacement of the ICD due to lead fracture was done on September 2012. Subsequently, she suffered from progressive swelling and pulsatile pain near the anastomotic site at left upper extremity. Furthermore, she was also manifested with dysfunction of the AVF as elevated venous pressure and headache during HD treatments and recirculation phenomenon (inadequate HD treatments) as well. Therefore, she was referred to our center for diagnostic angiography and PTA as appropriate. 
We did the procedures via transvenous approach. The angiography showed CVO near the conjunction of left cephalic and basilic veins with a regurgitated flow to left jugular vein (Figure 1). With the consideration of the coexistence of narrowing vessel lumen and thrombus formation, we performed thrombo-aspiration using a cardiac guide catheter connected with a 50-ml succumb syringe after successful wiring with a 0.035-inch floppy guide wire to right atrium. Even prolonged balloon PTAs were performed and repeated using the balloon catheters of 8 mm in diameter and 60 mm in length and then 10 mm in diameter and 40 mm in length (Invatec PTA catheter; Minneapolis, Minnesota, USA). Urokinase, a thrombolytic agent, was slowly sprayed to the entire occluded route via the balloon tip in a total of 100000 units while pulling back the balloon catheter. However, the angiograms showed an unfavorable result without visualization of a distal runoff (Figure 2). We prescribed warfarin (an anti-coagulant) 2.5 mg per day for 7 days and arranged the next PTA. One week later, the second PTA using repeated balloon angioplasty and thrombolysis using urokinase was performed. The rapid flow with a distal run-off to right atrium was restored, despite the presence of residual clots. The patient maintained warfarin therapy (2.5 mg per day) for the following 14 days. The third angiography done at the 21th day after the first visit revealed positive vessel remodeling without residual clots (Figure 3). In conclusion, we present a HD case with CVO who had received implantation of an ICD a couple months prior to the first PTA. We also share our experience about the management of CVO in the case using repeated balloon PTAs together with 3-week warfarin therapy. The therapeutic model yielded an impressive outcome at 3 weeks. 
Discussion: The report provides a therapeutic method using thrombectomy and balloon PTA together with warfarin therapy which yielded a satisfactory short-term outcome. We learned from the case as follows: (1) Do not give up early in the catheter-based management of CVO when encountering an unfavorable technical result with a large volume of clots. Pre-treatment using urokinase and warfarin may be considered before going for the next PTA; (2) Aggressive treatment with repeated PTAs and prolonged warfarin therapy may be a way for the management of intractable CVO; (3) Centrally venous implantation of a device has a potential risk of CVO at contralateral side. 

I believe that two key problems including structural narrowing lumen and precipitating blood clots have to be considered in the management of CVO. Several modalities of thrombectomy such as using AngioJet, PTW, thromboaspiration devices, and/or pharmacologic thrombolysis were reported to generate the favorably technical outcomes. For the component of narrowing vascular lumen, balloon PTA is generally considered a first-line endovascular intervention, whereas elastic recoils commonly occur. Endovascular stenting is not preferred as the first-line treatment of CVO. In the case, we dilated the obstructive lesion with up-titrated balloon catheters in a repeated and prolonged manner in each PTA with an intention of improving elastic recoils. The inflated durations were approximately 5-10 minutes on the basis of balloon PTA without a consideration of endovascular stenting. Remarkably, we also noticed the procedures in order to avoid pulling or crushing the leads of the ICD. In my personal opinion, a relatively adequate flow should be established, which can help the following spontaneous and/or pharmacologic thrombolysis. Coupled with warfarin therapy leading to the dominant anti-thrombotic effect, the patients received a total of 3-week warfarin therapy in the dose of 2.5 mg per day without any bleeding complication. I personally consider the therapy is good for thrombolysis of residual clots and prevention of newly-generated clots, but the bleeding signs need to be closely observed. In the case, successful salvage using repeated endovascular interventions coupled with 3-week warfarin therapy gains a favorable short-term outcome. This report also raises a concern of implantation of intra-cardiac or intra-venous devices which may lead to the following contralateral vascular obstruction. More data are required to convince the safety and efficacy of the therapeutic model for patients with CVO.






