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Abstract
The number of dialysis patients is increasing every year. In this review, we will 
evaluate the role of Percutaneous Angioplasty (PTA) in relation to arterio venous 
fistula and graft potential. The main indication for PΤΑ is > 50% stenosis or lumen 
obstruction of the arterio venous fistula and graft. It is usually performed under 
local anaesthesia. The infection rate is as low as the number of complications. 
Fistulas can be used for dialysis during the day without a central venous catheter. 
Primary ventilation > 50% in the first year while the main ventilation supported is 
80-90% during the same period. The repeat PTA is as stable as the primary PTA. 
Early PTA carries the risk of requiring further intervention. Bubble cup can be 
used as a second line method. Stents and coated stents are retained to control 
complications and central venous stenosis with outflow. ATP is the treatment of 
choice for dialysis fistula stenosis or obstruction. Repeated ATP may be needed for 
better endurance. Drug elution balls may be the future of dialysis fistula ATP, but 
more trials are needed. Chronic Renal Failure (CRI) was defined as renal failure 
or Glomerular Filtration Rate (GFR) < 60 ml/min/1.73 m2, regardless of cause, for 
at least three months. Chronic renal failure is associated with adverse outcomes 
such as cardiovascular complications and premature death. The end stage of CKD 
is renal failure (GFR < 15 ml/min/1.73 m2). 
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Introduction
Common treatment modalities for patients with renal failure prior 
to kidney transplantation are Haemo Dialysis (HD) and Peritoneal 
Dialysis (PD). A vascular access site that can be an Arterio Venous 
Fistula (AVF), Arterio Venous Graft (AVG), or venous catheter is 
needed to apply HD. Arterio Venous (AV) fistulas are often the 
first choice for vascular access in people undergoing HD because 
they are more durable and reduce the risk of infection than AVG. 
If the U/S shows that the ships are not FAV-compliant, the FAV 
will be tested. Intravenous catheters are often used for access 
until an AVF or VGA is placed. Permanent venous catheters are 
the last resort when the patient has lost all possible positions for 
AVF or AVG. Newer hybrid grafts of the last decade, such as the 
Hemodialysis Trusted Flow (HeRO) graft (Merit Medical Systems, 
Inc., USA), are also used in cases of stenosis or obstruction central 
vein. A complication of AVF and AVG is significant stenosis (>50% 
lumen) or obstruction and is usually corrected with percutaneous 

angioplasty (PTA) or surgery. In the present review, we summarize 
the role of ATP in restoring stability of narrow AVFs and AVGs [1, 2].

Discussion
Angioplasty, Yesterday and Today
Angioplasty for AVF stenosis was first reported in 1981. The 
technique (“Gruntzig balloon catheter”) was feasible in three 
of the five patients in the study and had encouraging results. 
Since then, there have been many ATP-related advances on AVF 
and AVG. In recent years, several researchers have investigated 
the use of Drug-Coated Balloons (DEBs), which are drug-coated 
balloons (mainly paclitaxel) that can inhibit restenosis. These 
studies reflect the need to establish a method or material that 
can provide the best possible permeation with the fewest 
possible adverse effects on the vascular wall of AVF/AVG. In 
experimental animal studies, coating of perivascular AVGs with 
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paclitaxel, Nitric Oxide (NO) or dexamethasone was investigated 
for its anti-stenotic effect on grafts. The outer wall of the vessel 
(adventitia) is considered a source of endothelial cells and causes 
vasoconstriction. In another study, an injected polymer with 
anti-proliferative properties resulted in inhibition of the neo 
endothelial hyperplasia of pseudo-AV [3].

Indication for Angioplasty at Vascular Access 
Sites
The basic indication for angioplasty of AVF or VGA in HD patients 
is when there is stenosis > 50% of lumen diameter with anterior 
wall thrombus, increased venous pressure vascularity during HD, 
exacerbated by laboratory findings such as hyperkalemia and 
uremia, decreased auscultation on auscultation, and ultimately 
decreased blood flow on site color Doppler [4].

Technique
Most vascular access procedures are performed with the use 
of local aesthetics, but when central venous revascularization 
is required at the same time as angioplasty, angioplasty can 
be performed generalized anaesthesia. Angioplasty is usually 
performed before colour ultrasound to identify the narrowing 
area. In the case of acute obstruction, angioplasty is performed 
after thrombolysis and angiography of the area of interest [5].

Depending on the site of the stenosis, the insertion of the wire 
and the catheter is done in the direction or opposite of the 
direction of blood flow or both. There are three types of balloons 
that can be used in angioplasty: “standard”, “high pressure” or 
“cut”. Angioplasty is associated with the use of stents or stent 
grafts. When placing a stent or stent, the surgeon should take into 
account possible future stenosis and provide additional space 
for a new stent/stent procedure in the future. Self-expanding 
stents are preferred because they have less risk of migration. 
Their diameter should be at least 1-2 mm larger than the largest 
diameter of the ball. The results of angioplasty are directly 
checked by intraoperative angiography and can also be checked 
clinically after the procedure [6].

Angioplasty versus Surgery
The choice of PTA or surgery to treat AVF/AVG stenosis depends on 
the experience of the vascular surgeon. However, many centers 
around the world report an increased amount of ATP compared 
with surgery. In all cases, the goal for both techniques should 
be 50% for initial ventilation during the first 6 month period. 
Angioplasty is a rapid intervention with a low risk of infection. No 

permanent catheterization is necessary and HD can be performed 
the day after the intervention. In a retrospective study from 
1987, the annual success rate for surgery was 19.3%, compared 
with 31.3% for angioplasty. However, many researchers believe 
in the superiority of surgical management by graft placement 
over ATP. There are fewer repetitions required with the surgical 
approach, but the primary durability of the two methods is the 
same. According to surgical approach is superior to ATP in the 
management of thrombosed AVFs, but the two approaches are 
equally effective in controlling thrombotic synthetic AVGs. In 
three studies, angioplasty was suggested as the method of choice 
in the management of AVF stenosis, while surgical approach was 
suggested in cases of ATP failure [7].

Conclusion
Most studies report primary clearances after 6 months or even 
one year as 50%. However, angioplasty is required due to the 
inevitable hypertrophy of the vessel wall due to balloon use. 
In one study, repeated PTA resulted in 85% of assisted primary 
ventilation and surgery resulted in 91% of secondary patency, 
after one year. The durability of the new angioplasty was the same 
as that of the original angioplasty, a finding that contradicts the 
notion that surgery should be performed in cases of restenosis 
three months after angioplasty. Already and associates showed 
in their study that repeated PT resulted in a secondary clearance 
of 77.8% after two years [8].

Early angioplasty is thought to be prone to restenosis, increasing 
the number of repeat angiograms possible. Interestingly they 
showed that the age of the Brescia Cimino fistula at the time 
of the first angioplasty did not affect the outcome and that the 
most important predictors of future restenosis were the location 
of the stenosis and the existence of the stenosis within the 
anastomosis or in a vessel of small diameter. In another study, 
it was reported that stenosis longer than 2 cm was also a factor 
leading to restenosis after angioplasty. There are very few studies 
in the literature comparing balloons to stents. It is possible that 
the use of sharp balloons is associated with better permeability 
than standard ATP and high pressure balloons [9, 10].

Acknowledgement
None

Conflict of Interest
None



3

2023
Vol. 11 No. 3: 97

© Under License of Creative Commons Attribution 3.0 License

Journal of Universal Surgery 
2254-6758

References
1 Ezhilarasan D, Sokal E, Karthikeyan S, Najimi M (2014) Plant derived 

antioxidants and antifibrotic drugs: past, present and future. Journal 
of Coastal Life Medicine 2:738-745.

2 Kumar S, Duan Q, Wu R, Harris EN, Su Q (2021) Pathophysiological 
communication between hepatocytes and non-parenchymal cells 
in liver injury from NAFLD to liver fibrosis. Advanced Drug Delivery 
Reviews 176:113-119.

3 Ezhilarasan D (2018) Role of microRNAs in hepatic fibrosis 
progression. Journal of Applied Pharmaceutical Science.  8:174-178.

4 Poilil Surendran S, George Thomas R, Moon MJ, Jeong YY (2017) 
Nanoparticles for the treatment of liver fibrosis. International Journal 
of Nanomedicine 12:6997-7006.

5 Kumar V, Mundra V, Mahato RI (2014) Nanomedicine of hedgehog 
inhibitor and PPAR-γ agonist for treating liver fibrosis. Pharmaceutical 
Research 31:1158-1169.

6 Das A, Mukherjee P, Singla SK (2010) Fabrication and characterization 
of an inorganic gold and silica nanoparticle mediated drug delivery 
system for nitric oxide. Nanotechnology 21:305-310.

7 Shukla RS, Jain A, Zhao Z, Cheng K (2016) Intracellular trafficking and 
exocytosis of a multi-component siRNA nanocomplex. Nanomedicine 
12:1323-1334.

8 Cheung RC, Ng TB, Wong JH, Chan WY (2009) Chitosan: an update on 
potential biomedical and pharmaceutical applications. Marine Drugs 
13:5156-5186.

9 Che XH, Park EJ, Zhao YZ, Kim WH, Sohn DH et al (2010) Tanshinone 
II A induces apoptosis and s phase cell cycle arrest in activated rat 
hepatic stellate cells. Basic and Clinical Pharmacology and Toxicology 
106:30-37.

10 Manjunatha N, Naidu GP, Sutrave V, Patel K, Samanta MK (2009) 
Preparation and evaluation of liposomes of an antiviral drug. Indian 
Journal of Novel Drug Delivery 1:25-31.

https://www.google.com/search?q=Plant+derived+antioxidants+and+antifibrotic+drugs%3A+past%2C+present+and+future&rlz=1C1GCEU_enIN962IN962&oq=Plant+derived+antioxidants+and+antifibrotic+drugs%3A+past%2C+present+and+future&aqs=chrome.0.69i59.1103j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Plant+derived+antioxidants+and+antifibrotic+drugs%3A+past%2C+present+and+future&rlz=1C1GCEU_enIN962IN962&oq=Plant+derived+antioxidants+and+antifibrotic+drugs%3A+past%2C+present+and+future&aqs=chrome.0.69i59.1103j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Pathophysiological+communication+between+hepatocytes+and+non-parenchymal+cells+in+liver+injury+from+NAFLD+to+liver+fibrosis&rlz=1C1GCEU_enIN962IN962&oq=Pathophysiological+communication+between+hepatocytes+and+non-parenchymal+cells+in+liver+injury+from+NAFLD+to+liver+fibrosis&aqs=chrome..69i57j69i60.623j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Pathophysiological+communication+between+hepatocytes+and+non-parenchymal+cells+in+liver+injury+from+NAFLD+to+liver+fibrosis&rlz=1C1GCEU_enIN962IN962&oq=Pathophysiological+communication+between+hepatocytes+and+non-parenchymal+cells+in+liver+injury+from+NAFLD+to+liver+fibrosis&aqs=chrome..69i57j69i60.623j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Pathophysiological+communication+between+hepatocytes+and+non-parenchymal+cells+in+liver+injury+from+NAFLD+to+liver+fibrosis&rlz=1C1GCEU_enIN962IN962&oq=Pathophysiological+communication+between+hepatocytes+and+non-parenchymal+cells+in+liver+injury+from+NAFLD+to+liver+fibrosis&aqs=chrome..69i57j69i60.623j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Role+of+microRNAs+in+hepatic+fibrosis+progression&rlz=1C1GCEU_enIN962IN962&oq=Role+of+microRNAs+in+hepatic+fibrosis+progression&aqs=chrome..69i57j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Role+of+microRNAs+in+hepatic+fibrosis+progression&rlz=1C1GCEU_enIN962IN962&oq=Role+of+microRNAs+in+hepatic+fibrosis+progression&aqs=chrome..69i57j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Nanoparticles+for+the+treatment+of+liver+fibrosis&rlz=1C1GCEU_enIN962IN962&oq=Nanoparticles+for+the+treatment+of+liver+fibrosis&aqs=chrome..69i57j69i60.2303j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Nanomedicine+of+hedgehog+inhibitor+and+PPAR-%CE%B3+agonist+for+treating+liver+fibrosis&rlz=1C1GCEU_enIN962IN962&oq=Nanomedicine+of+hedgehog+inhibitor+and+PPAR-%CE%B3+agonist+for+treating+liver+fibrosis&aqs=chrome..69i57j69i60.639j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Nanomedicine+of+hedgehog+inhibitor+and+PPAR-%CE%B3+agonist+for+treating+liver+fibrosis&rlz=1C1GCEU_enIN962IN962&oq=Nanomedicine+of+hedgehog+inhibitor+and+PPAR-%CE%B3+agonist+for+treating+liver+fibrosis&aqs=chrome..69i57j69i60.639j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Fabrication+and+characterization+of+an+inorganic+gold+and+silica+nanoparticle+mediated+drug+delivery+system+for+nitric+oxide&rlz=1C1GCEU_enIN962IN962&oq=Fabrication+and+characterization+of+an+inorganic+gold+and+silica+nanoparticle+mediated+drug+delivery+system+for+nitric+oxide&aqs=chrome..69i57j69i60.1055j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Fabrication+and+characterization+of+an+inorganic+gold+and+silica+nanoparticle+mediated+drug+delivery+system+for+nitric+oxide&rlz=1C1GCEU_enIN962IN962&oq=Fabrication+and+characterization+of+an+inorganic+gold+and+silica+nanoparticle+mediated+drug+delivery+system+for+nitric+oxide&aqs=chrome..69i57j69i60.1055j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Fabrication+and+characterization+of+an+inorganic+gold+and+silica+nanoparticle+mediated+drug+delivery+system+for+nitric+oxide&rlz=1C1GCEU_enIN962IN962&oq=Fabrication+and+characterization+of+an+inorganic+gold+and+silica+nanoparticle+mediated+drug+delivery+system+for+nitric+oxide&aqs=chrome..69i57j69i60.1055j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Intracellular+trafficking+and+exocytosis+of+a+multi-component+siRNA+nanocomplex.&rlz=1C1GCEU_enIN962IN962&oq=Intracellular+trafficking+and+exocytosis+of+a+multi-component+siRNA+nanocomplex.&aqs=chrome..69i57j69i60.671j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Intracellular+trafficking+and+exocytosis+of+a+multi-component+siRNA+nanocomplex.&rlz=1C1GCEU_enIN962IN962&oq=Intracellular+trafficking+and+exocytosis+of+a+multi-component+siRNA+nanocomplex.&aqs=chrome..69i57j69i60.671j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Chitosan%3A+an+update+on+potential+biomedical+and+pharmaceutical+application&rlz=1C1GCEU_enIN962IN962&oq=Chitosan%3A+an+update+on+potential+biomedical+and+pharmaceutical+application&aqs=chrome..69i57j69i58j69i60.927j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Chitosan%3A+an+update+on+potential+biomedical+and+pharmaceutical+application&rlz=1C1GCEU_enIN962IN962&oq=Chitosan%3A+an+update+on+potential+biomedical+and+pharmaceutical+application&aqs=chrome..69i57j69i58j69i60.927j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Tanshinone+II+A+induces+apoptosis+and+s+phase+cell+cycle+arrest+in+activated+rat+hepatic+stellate+cells&rlz=1C1GCEU_enIN962IN962&oq=Tanshinone+II+A+induces+apoptosis+and+s+phase+cell+cycle+arrest+in+activated+rat+hepatic+stellate+cells&aqs=chrome..69i57.735j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Tanshinone+II+A+induces+apoptosis+and+s+phase+cell+cycle+arrest+in+activated+rat+hepatic+stellate+cells&rlz=1C1GCEU_enIN962IN962&oq=Tanshinone+II+A+induces+apoptosis+and+s+phase+cell+cycle+arrest+in+activated+rat+hepatic+stellate+cells&aqs=chrome..69i57.735j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Tanshinone+II+A+induces+apoptosis+and+s+phase+cell+cycle+arrest+in+activated+rat+hepatic+stellate+cells&rlz=1C1GCEU_enIN962IN962&oq=Tanshinone+II+A+induces+apoptosis+and+s+phase+cell+cycle+arrest+in+activated+rat+hepatic+stellate+cells&aqs=chrome..69i57.735j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Preparation+and+evaluation+of+liposomes+of+an+antiviral+drug&rlz=1C1GCEU_enIN962IN962&oq=Preparation+and+evaluation+of+liposomes+of+an+antiviral+drug&aqs=chrome..69i57j69i60.687j0j4&sourceid=chrome&ie=UTF-8

