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�� ABSTRACT

Introduction: Improved technique and materials have allowed us to prolong the life of hemodialysis vascular 
access using percutaneous transluminal balloon angioplasty (PTA). Central vein stenosis (CVS) can lead to arte-
riovenous access dysfunction or thrombosis. Our goal was to revise the outcomes of our institution, evaluating 
the immediate and long-term results in the endovascular treatment of CVS. Methods: We reviewed the data of 
all procedures performed in our center, Centro Hospitalar e Universitário de Coimbra, during a five-year period 
July 2009 and June 2014, selecting the cases that had a CVS diagnosis. We evaluated the immediate result and 
the existence of complications during the procedure. Long-term evaluation of PTA results of the 26 patients with 
a successful PTA was made through contact with the referring hospital or hemodialysis clinic. Primary and assisted 
access patencies were verified retrospectively at 3, 6, 12 and 24 months post-intervention. Results: Of the 31 
patients in whom there were an intention to treat, in 5 the stenosis was in fact an occlusion and the guide wire 
could not be passed. The remaining 26 patients underwent PTA with improvement/resolution of the lesion. 
Consequently, we had an initial intervention success rate of 83.9%. Minor complications occurred in 2 patients. 
The long-term follow-up results were primary patency at 3, 6, 12 or 24 months of 88%, 63%, 31% and 6%, respec-
tively, and assisted primary patency at 3, 6, 12 or 24 months of 88%, 76%, 70% and 46%, respectively. Conclusion: 
CVS is a common problem in hemodialysis patients. Our center results are consistent with current literature and 
demonstrate the benefit of PTA with excellent immediate success. However, the high recurrence rate of these 
stenoses requires in many cases multiple PTA, with low long-term primary patency.
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�� INTRODUCTION

Central vein stenosis (CVS) is a common problem 
affecting dialysis patients and it is usually related to 
the vascular trauma associated with the previous or 
current presence of a central venous catheter (CVC) or 
even due to high flow fistulas, occurring at sites of 
turbulence. Other causes of growing importance are 
the presence of other endovascular devices, such as 
pacemaker wires or peripherally inserted central 
catheters.1-3

CVS can be asymptomatic and for this reason its true 
prevalence in hemodialysis patients is unknown. The 
majority of studies are limited to symptomatic patients 
and have reported a CVS prevalence of 19%-41%. It can 
manifest with progressive arm swelling, sometimes 
extended to the shoulder, neck, face and breast, and 
accompanied by pain or discomfort. In extreme situa-
tions, CVS can lead to respiratory distress caused by 
laryngeal edema, pleural effusion, chest swelling or even 
neurological symptoms. In addition to swelling, the main 
signs of an important CVS are skin discoloration, 
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lymphatic blistering or weeping, stasis ulcers, skin and 
soft tissue infection and necrosis, nonhealing wounds 
or incisions, venous collaterals or phlebitis. CVS seldom 
leads to inadequate dialysis and arteriovenous (AV) 
access thrombosis.4-6

When the patient has an ipsilateral functioning dialy-
sis access, it can increase the blood flow beyond the 
outflow venous capacity, resulting in venous hyperten-
sion and development of collateral veins. The develop-
ment of collateral veins may temporarily lessen the 
symptoms and allow for the use of the access.5

Angiography is the gold standard for the diagnosis 
of CVS. NFK KDOQI (National Kidney Foundation Kidney 
Disease Outcomes Quality Initiative) guidelines recom-
mend percutaneous transluminal balloon angioplasty 
(PTA), with or without stent placement, as the preferred 
approach to CVS.7 PTA has excellent initial results, but 
poor long-term efficacy, frequently needing multiple 
procedures in order to preserve a functioning access.

The purpose of this study was to evaluate our cen-
ter’s immediate and long-term results in the endovas-
cular treatment of CVS.

�� PATIENTS AND METHODS

We retrospectively reviewed the data of all proce-
dures performed in our center, Centro Hospitalar e 
Universitário de Coimbra, during the five-year period 
July 2009 and June 2014, selecting from reports the 
cases that had a diagnosis of CVS.

All the interventions were performed by the same 
lead operator, a nephrologist with experience in the 
field of vascular access.

From a total of 238 interventions, 36 had a significant 
CVS. Significant CVS was defined as an occlusion of at 
least 50% of the lumen in a central vein with the pres-
ence of collateral circulation. In 5 of them, the angio-
plasty could not be performed because there were no 
balloons available; consequently, those cases were 
excluded from our study. In another 5 patients, the 
stenosis was critical and it was not possible to overcome 
it with the guide wire; those cases were reported as 
technical failures. In the 26 remaining cases, technical 
aspects of the procedure, the PTA final result and the 
existence of complications were recorded. The reason 
for referral, patient vascular access at the time of 

intervention and the existence of previous PTA of the 
CVS were also analyzed.

We did not perform a single stent implantation dur-
ing the interventions. In our center, stent usage is lim-
ited to extreme situations of early stenosis (<3months), 
usually in patients without vascular patrimony for con-
struction of other arteriovenous access.

Of the 26 patients undergoing PTA, long-term evalu-
ation of PTA results was made through contact with the 
referring hospital or hemodialysis clinic. Primary and 
assisted primary patencies were verified retrospectively 
at 3, 6, 12 and 24 months after the intervention.

� � Success and Patency Definition

Anatomical technical success was defined as com-
plete resolution of the stenosis after PTA or presence 
of residual stenosis of less than 30% after PTA. Long-
term success rates were divided into primary (unas-
sisted) patency, primary assisted patency and secondary 
patency. Primary patency was defined as the time 
between the intervention and access thrombosis, or a 
second intervention needed to maintain patency. 
Assisted primary patency was defined as the interval 
between the intervention and access thrombosis, or a 
surgical intervention not involving the treated lesion 
from the access circuit. Secondary patency was defined 
as the time between the intervention until the access 
was surgically declotted (thrombolysis and percutane-
ous thrombectomy were considered secondary paten-
cy), revised or abandoned.8

�� RESULTS

� � Population Characterization

The main patient characteristics are presented in 
Table I.

� � Procedure description

From the 26 cases, in the majority (23 patients) vas-
cular access puncture or CVC was used for the procedure. 
However, in 3 patients the femoral vein was used: two 
patients because the stenosis was not possible to over-
come anterogradely and it was possibly retrogradely; 
one patient without vascular access (a patient with 
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serious vascular access problems and in whom CVC was 
removed due to CVC sepsis). The majority of cases (75%) 
required only local anesthetic; the remaining 25% 
required conscious sedation with midazolam or intrave-
nous morphine. High-pressure balloons with diameters 
between 8 and 16mm were used for angioplasty.

In two cases the access was thrombosed at the time 
of the intervention, requiring also thrombectomy and 
thrombolysis. A second stenosis in the drainage vein 
was present in two patients and a stenosis intra-graft 
was present in another one.

� � Immediate Success Results

Of the 31 patients in whom there was an intention 
to treat, in 5 patients, the stenosis was in fact an occlu-
sion and the guide wire could not be passed. The 
remaining 26 patients underwent PTA with improve-
ment/resolution of the lesion. Consequently, we had 
an initial intervention success rate of 83.9%.

Anatomical technical success was achieved in 22 
patients (84.6%). The remaining 4 patients had an 
improvement of the lesion, but with a residual stenosis 

of 30% to 60%. In two cases there was no larger balloon 
diameter available and in the other 2 cases the PTA 
allowed placement of CVC.

Minor complications occurred in 2 patients, resulting 
in 1 prothesis rupture and 1 venous rupture, both with 
limited contrast extravasation and resolved with endo-
vascular hemostasis, by inflating the angioplasty bal-
loon at a low pressure.

Clinical signs of success, such as the appearance of 
a continuous palpable thrill (no pulse), lessening of the 
extremity tension, disappearance of collateral veins or 
pulsatility were present in all cases. However, in 2 
patients, the arteriovenous access was abandoned and 
a CVC was placed after the PTA.

� � Long-Term Follow-up Results

Median follow-up time was 16.96 months. Two 
patients died during the follow-up. The causes were 
not related to the vascular access, which remained 
active until the death of both patients.

The long-term follow-up results are presented in 
Table II.

�� DISCUSSION

A higher risk of CVS has been associated with mul-
tiple CVC placements and longer catheter dwell times1,9. 
Many authors have shown that placement of subclavian 
catheters produce a higher incidence of CVS than inter-
nal jugular catheters10-12. There is also evidence that 
internal jugular catheters produce more CVS when 
placed on the left side.13

The pathophysiology is unknown but several mecha-
nisms could be involved in the development of CVS, 
such as trauma induced by intravascular devices, caus-
ing intimal hyperplasia and inflammatory response 
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Table I

Patient Characteristics

Patient Characteristics Results

Gender (n/%)
  Male
  Female

12 (46%)
14 (54%)

Age (mean) 73.5 years

Vascular Access (n/%)
  AV fistula
  AV graft
  CVC
  AV graft + CVC
  AV fistula + CVC
  No vascular access available

18 (69%)
2 (8%)
2 (8%)
2 (8%)
1 (4%)
1 (4%)

Origin
  Outpatient
  Hospitalized patient

16 (62%)
10 (38%)

Referral motive
  Extremity edema
  Thrombosed AV access
  Elevated venous pressure
  Difficult cannulation
  CVC dysfunction
  Prolonged hemostasis 

14 (54%)
4 (15%)
3 (12%)
2 (8%)
2 (8%)
1 (4%)

Previous PTA of CVS
  Yes*
  No

10 (38%)
16 (62%)

* 3 patients with previous stent placement.

Table II

Long-term results of primary and secondary patency.

3 Months 6 Months 12 Meses 24 Meses

Primary Patency* 88% 63% 31% 6%

Assisted Primary Patency 88% 76% 70% 46%

* Only the 16 patients with no prior CVS interventions were eligible to calculate pri-
mary patency.
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within the vessel wall, and the increase in blood flow 
turbulence. This inflammatory response leads to plate-
let deposition and venous wall thickening.14

Recently, angiography has become the first-choice 
treatment for CVS. Studies evaluating PTA are small 
and retrospective, although they all report a high tech-
nical immediate success, ranging from 70 to 95 per-
cent.11,15-18 One of the main reason for technical failure 
is the elastic property of some of these lesions and 
many authors believe that stent placement is the best 
option in those cases.19,20

Some studies, as this one, report the primary and 
assisted primary patency rates for PTA treatment. Our 
results are comparable to those in the present literature 
that account for six-month primary and cumulative 
patency rates of 23 to 63 percent and 29 to 100 percent, 
respectively, and for 12-month primary patency rates 
of 12 to 50 percent and cumulative rates of 13 and 100 
percent.3,11,16-18,21-23

The majority of authors believe that in vascular 
access stenosis, especially in CVS, the indication to treat 
should not be based only on anatomic criteria such as 
>50% decrease in intraluminal diameter. Clinical and 
physiological abnormalities should guide which CVS 
have to be treated. Development of collateral veins 
can improve symptoms, so an initial conservative 
approach is recommended. There has been evidence 
that PTA in asymptomatic central stenosis accelerates 
the stenosis progression leading to its rapid recurrence; 
thus it is not indicated.5,24

In fact, one major problem of CVS is the restenosis 
after PTA, demanding repeated PTA in order to preserve 
the access. The large majority of studies advocate the 
use of stents and PTA with a drug-eluted balloon in case 
of rapid recurrence or an important elastic recoil.20,25,26

Our study has several limitations: it is a retrospective 
study, the sample is small and the referral motive, as 
well as the subsequent monitorization of the vascular 
access, depends on the clinical judgment of different 
observers and on the experience and protocols of dif-
ferent dialysis units.

�� CONCLUSION

CVS is a common in hemodialysis patients and can 
lead to the development of symptoms and/or access 

dysfunction. PTA is a minimal-invasive technique that 
has a high rate of immediate success but the long-term 
primary patency is not optimal. Prevention of CVS 
development is important, especially by avoiding 
unnecessary CVC. Careful attention should be paid to 
the selection of which CVS to treat. Early procedures 
can, in fact, accelerate stenosis progression. The treat-
ment of asymptomatic CVS is not recommended.

Our center results are consistent with those seen in 
current literature. PTA is a safe procedure, allowing the 
maintenance of an active access, although in some cases, 
multiple PTA is required due to rapid restenosis.
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