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Background: Central venous disease is a serious complication in 

patients undergoing hemodialysis, often presenting with symptoms of 

venous hypertension. Treatment is aimed to provide symptomatic relief 

and to maintain hemodialysis access site patency.  

Aim: To describe our initial experience in the endovascular treatment 

of central venous stenosis or obstruction in patients undergoing 

hemodialysis.  

Settings and Design: This was a retrospective study carried out in a 

tertiary care center. Study duration was 24 months. Follow-up was 

variable.  

Materials and Methods: Fourteen patients of chronic renal failure 

undergoing hemodialysis presented with central vein stenosis or 

obstruction having ipsilateral vascular access, between January 2017 

and December 2018. All the patients underwent endovascular treatment 

and were analyzed retrospectively.  

Results and Conclusion: A total of 14 patients (12 male and 2 female) 

underwent 18 interventions for 13 stenotic segments during a time 

period of 2 years. Ten stenotic segments were in brachiocephalic vein, 

four in subclavian vein. The technical success rate for endovascular 

treatment was 71.4%. All underwent percutaneous transluminal 

angioplasty (PTA) alone and four presented with restenosis later. 

Repeat Balloon angioplasty  was done in four patients, two of which 

required >=2 reinterventions  during follow-up. We found 

endovascular treatment safe and effective in treating central venous 

disease. 
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…………………………………………………………………………………………………….... 

Introduction:- 
Central venous stenosis and obstruction is a major concern in patients undergoing prolonged hemodialysis causing 

significant morbidity with access site dysfunction. Central venous disease (CVD) has been defined as 50% or greater 

stenosis involving the internal jugular, subclavian, or axillary veins.[1] Incidence of central venous stenosis is 

25-40%.[2,3] The main causes of central venous stenosis in hemodialysis patients are prolonged central venous 

catheterization and high-flow  status in arteriovenous fistula (AVF) or graft, subsequently causing venous intimal 

hyperplasia and stenosis.[2,4] Clinically, central venous stenosis manifests as ipsilateral arm or neck swelling, 

elevated venous pressure during hemodialysis, and failure of hemodialysis access.  
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The aim of the treatment is to provide symptomatic relief to the patients while preserving the function of AVF.[5] 

Surgical and endovascular treatments are available for treatment of central venous stenosis. However, the optimal 

treatment is yet to be determined. Though high primary patency rates (80-90% at 1 year) have been reported with 

open surgical repair of the central veins,[6] it carries a high rate of postoperative morbidity and mortality. 

Endovascular management has been widely accepted as the modality of choice for treatment of central venous 

stenosis.[7-9] Endovascular treatment options include percutaneous transluminal angioplasty (PTA), bare metal 

stent or covered stent placement. The optimal endovascular treatment, however, remains unclear, with no clear 

advantage of primary stent placement in comparison to angioplasty.[10-12]. 

 

The National Kidney Foundation Disease Outcomes Quality Initiative guidelines[13] have recommended 

angioplasty as the preferred treatment for CVD, with or without stent placement. In this retrospective study, we 

evaluated the outcomes of balloon angioplasty and stenting for management of central venous stenosis or occlusion 

in patients undergoing hemodialysis. 

 

Materials and Methods:- 
This was a retrospective study approved by the departmental ethical committee. Informed written consent was 

obtained from all the patients. A total of 14 patients with central venous stenosis or occlusion underwent 

endovascular treatment in our department. All the patients were on hemodialysis for chronic renal failure. Mean 

duration of dialysis before the intervention was 2.5 years (range: 3 months-4.5 years). All 14 cases had autogenous 

AVF for dialysis access. Indications for treatment were excessive swelling in the arm, decreasing flow during 

dialysis session, and pronged bleeding after cannulation. Pre-procedure contrast-enhanced CT (CECT) was done in 

2 patients who were referred from other private hospitals for treatment in our hospital. we do not perform pre 

procedure ct in order to avoid contrast overdose. In all the patients, a preliminary diagnostic venography  was 

performed with digital subtraction angiography. Location, length, and extent of stenosis/obstruction were assessed. 

Endovascular interventions were performed in the same sitting.  

 

Venous access was obtained through cephalic vein in 2 cases. In two cases, ante grade venous puncture was done 

through common femoral vein and in 4 cases basilic vein accessed to tackle the lesion. In the remaining six cases, a 

combined approach using both cephalic and common femoral veins was used. Though approach through cephalic 

vein was preferred, femoral venous puncture was used to obtain access in difficult cases. After obtaining the access, 

the access site was secured using short 7F sheath (compatible with balloon and stent placement). A long sheath was 

used in cases of femoral approach to avoid traversing through the heart repeatedly. The stenotic site was traversed 

using a 0.035-inch hydrophilic guide wire (Terumo, NJ, USA). For some hard obstructing lesions, the stiff end of 

the guide wire was also used.  Diagnostic catheters and  multipurpose catheters were used. After traversing the 

lesion, hydrophilic guide wire was replaced by exchange length stiff guide wire (Amplatz ; Boston scientific, 

Marlborough, USA) and PTA was performed subsequently. PTA balloon diameter ranged from 10 to 14 mm with 

burst pressures between 20 and 25 atmosphere. Length of the balloons ranged from 4 to 8 cm. The various balloons 

used were: Mustang(Boston Scientific)), Atlas (Bard Inc., USA), and Armada ( Abbot). A balloon having diameter 

of 1-2 mm larger than the adjacent normal vein was selected and angioplasty was done by inflating the balloon for 

3-5 min. Stenting was not performed. 

 

 Technical success was defined as procedure without significant residual stenosis or without complications. 

Technical failure was defined as inability to cross/dilate the lesion or significant residual stenosis (>30%). A 

complication was defined as any event which is not routinely observed after the procedure, requiring treatment with 

endovascular or surgical intervention. Follow-up was censored for patient death, loss to follow-up, and closure or 

occlusion of the ipsilateral vascular access.  

 

Results:- 
A total of 14  patients underwent 18 interventions for endovascular treatment of CVD. The study comprised 12 men 

and 2 women with a mean age of 46 years (range, 25-73 years). Eight patients had involvement of right-sided 

venous system and six patients had involvement of the left side. A total of 14 diseased segments were identified with 

complete occlusion in 4 segments and stenosis in 10 segments. Ten diseased segments were identified in 

brachiocephalic vein (seven in left and three in right), four in subclavian vein (right), The length of the stenotic 

segment was 3-5 cm in 12 patients and two patient had long segment involvement of >5 cm. Technical success was 
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achieved in 71.4% cases . In four patients, the occluded segment could not be negotiated. There was localized tear 

while negotiating the guidewire through the occluded segment, resulting in contrast extravasations in two patients. 

The procedure was abandoned at this point. Repeat venograms done in these patients showed spontaneous cessation 

of extravasation, thus obviating the need for further intervention to stop bleeding. In the remaining 10 cases, only 

PTA was done. [Figures 1 and 2]. Symptomatic improvement was reported in all the patients with no major 

periprocedural morbidity or mortality. Early complications encountered were local extravasation in two cases 

(following which the procedure was abandoned. Repeat PTA was done in 4 patients. A total of two patients required 

more than two interventions. Dialysis access site failure was seen in 4patients. . In two cases, failure was due to 

thrombosis of AVF. In two  cases, access site was abandoned due to poor functional status with creation of new 

autogenous AVF at a different site. Immediate complication encountered was localized extravasation during difficult 

manipulation of the guidewire. Delayed complications were restenosis . Proper follow-up of all the patients was not 

available. Patients presented to our center only if they had venous restenosis. Hence, due to lack of strict follow-up, 

the patency rates and long-term outcome could not be assessed. 

 

figure-1 
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figure-2 

 
 

Discussion:- 
In recent years, there has been substantial increase in complications related to dialysis access due to increasing 

number of patients with end-stage renal disease and their increased survival.[14] CVD is a prevalent condition in 

patients undergoing hemodialysis. Two major factors implicated in development of CVD are venous trauma 

resulting from cannulation of central veins and hemodynamic stress secondary to high flow due to access site 

AVF.[3,15] Central vein cannulation site determines central venous occlusion. Venous stenosis has been reported in 

up to 50% patients with catheterization of subclavian veins.[2,16] On the other hand, right internal jugular vein 

cannulation has been associated with the lowest frequency of CVD.[17]. 

 

The Dialysis Outcome and Quality Initiatives (DOQI) guidelines have advocated avoiding catheterization of 

subclavian vein in chronic renal failure patients for obtaining temporary access.[13] Development of central venous 

stenosis leads to increase in arteriovenous pressure at the dialysis access site. The resultant venous hypertension 

causes significant local morbidity by causing extremity, neck, and chest swelling. The initial management strategies 

were either surgical ligation of the fistula followed by abandonment of dialysis access site or open surgical repair of 

the central veins. Despite having high primary patencies at 1 year (80-86%), surgical methods carried high 

morbidity.[18,19] In the 1980s, evaluation of various endovascular methods was started for treating central venous 

stenosis.[20] At present, endovascular treatment is the treatment of choice for CVD. The various endovascular 

methods used are balloon angioplasty, stenting, and, more recently, cutting balloon angioplasty. The optimal 

management strategy is still not clear. Primary stenting has been advocated by some for the treatment of CVD,[9,21] 

while others have advocated balloon angioplasty as the primary treatment, reserving stenting for treatment failure or 

restenosis.[10,12,22]. 

 

In this retrospective study, we have reported our initial experience in endovascular treatment of CVD in patients 

having ipsilateral dialysis access. Initial technical success rate in our case series was 71.4%. In  cases of technical 

failure, the guidewire could not be negotiated through completely occluded venous segment in the right 

brachiocephalic vein in two cases and innominate vein in 2 cases. For PTA, technical success rate ranging from 70 

to 90% has been reported in the literature.[3,10-12,23-25] Very high technical success rates have been reported for 

bare metallic stenting in the literature, ranging from 90 to 100%.[8,9,22,26-28] We performed only PTA in two 
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patients [Figure 6]. No immediate complications were encountered. Both the patients presented with restenosis. 

Mean intervention-free  period in these patients was 3.5 months(2-5 months). Elastic recoil is thought to be the 

cause for early recurrence in patients undergoing PTA.[29] In previous studies, primary patency rates for PTA 

ranged from 23 to 55% at 6 months and from 12 to 50% at 12 months. Cumulative patency rates range from 29 to 

100% and from 13 to 100% at 6 and 12 months, respectively.[3,10,23-25] In the remaining seven patients, PTA 

with stenting was performed [Figure 6]. We used self-expanding nitinol stent. Though nitinol stents are known to 

provide greater flexibility and resistance against kinking, in two previous studies, no significant difference was 

found between the patencies of wallstents and nitinol-based stents.[7,30] However, in another study, nitinol stents 

provided better patency rates than wallstents.[31] More recently, covered stents have also been utilized for treatment 

of central venous stenosis. High technical success rate with favorable outcomes have been reported in the limited 

literature available on the efficacy of covered stents.[32-35] Thus, covered stents appear to be an effective 

endovascular treatment option. However, their cost remains the limiting factor and cost/benefit analysis should be 

considered. Four patients presented with recurrent stenosis and two patients had repeat intervention with PTA twice 

after initial intervention. Time for reintervention ranged from 6 to 8 months. Hemodynamic stress and turbulence 

due to high blood flow in AVF has been implicated in causing intimal hyperplasia, thereby leading to stent 

restenosis.[36] With bare metallic stenting, primary patency rates of 63-100% at 3 months, 42-89% at 6 months, 

and 14-73% at 12 months have been reported. Cumulative patency rates range from 72 to 100%, from 55 to 100%, 

and from 31 to 97% at 3, 6, and 12 months, respectively.[8,9,11,22,26-28,37] Delayed complication of stent fracture 

was also seen in one case. Our study had certain limitations. Firstly, it was a non-randomized retrospective study. 

Secondly, the number of patients was very less with inadequate follow-up. Thus, patency rates could not be 

calculated. However, we have reported only our initial experience and further studies for longer time duration and 

with a larger sample size will be needed to assess long-term outcomes in the Indian population. 

 

Conclusion:- 
To conclude, the endovascular treatment is an effective and safe method for treatment of CVD in patients 

undergoing hemodialysis. It has a high technical success rate without significant morbidity or mortality. However, 

multiple reinterventions are required for treatment of restenosis. 
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