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Balloon catheter

• Angioplasty or balloon septostomy, via cardiac catheterization 
• Tuboplasty via uterine catheterization
• Pyeloplasty or ureteroplasty

using a detachable inflatable balloon stent



Angioplasty

• Angioplasty, also known as balloon angioplasty and 
percutaneous transluminal angioplasty (PTA), is a minimally 
invasive endovascular procedure used to widen narrowed or 
obstructed arteries or veins, typically to treat arterial 
atherosclerosis.

Coronary angioplasty
Peripheral angioplasty
Renal artery angioplasty
Carotid angioplasty
Venous angioplasty



Angioplasty
Buildup of cholesterol-laden plaques

Contraindications

1) If no access vessel of sufficient size and quality is 
available, angioplasty is contraindicated.

2) Patients with left main coronary artery disease, due 
to the risk of spasm of the left main coronary artery 
during the procedure

3) less than 70% stenosis of the coronary arteries

https://en.wikipedia.org/wiki/Cholesterol


Ureteroplasty: Balloon dilation 

Contraindications
malignant extrinsic obstruction

Relatively contraindications
Retroperitoneal fibrosis 

Balloon dilatation is a minimally invasive procedure with acceptable results for benign short strictures and 
should be considered as first line management in such strictures.

The reported success rates vary between 48% and 88%, with a mean success rate of 55%, with 
most studies having follow-up of less than 2 years.        J Endourol 2009; 23: 1187.

Byun et al. concluded that a benign ureteral stricture length of less than 2 cm was a significant 
prognostic factor for better outcome.                              Yonsei Med J 2003; 44: 273.



1) Access to the vascular system is typically gained percutaneously

2) X-ray fluoroscopy and radiopaque contrast dye to guide angled 
wires and catheters to the region of the body to be treated in real 
time

3) To treat a narrowing in a blood vessel, a wire is passed through 
the stenosis in the vessel and a balloon on a catheter is passed over 
the wire and into the desired position

4) Balloon is inflated using water mixed with contrast dye to 75 to 
500 times normal blood pressure (6 to 20 atmospheres)

Angioplasty



Stent
Stent is a metal or plastic tube inserted into the lumen of an anatomic vessel or duct to 
keep the passage way open.

Stenting is the placement of a stent.

The first use of a coronary stent is typically attributed to Jacques Puel and Ulrich 
Sigwart when they implanted a stent into a patient in Toulouse, France, in 1986.

The First FDA-approved stent in the USA was created by Richard Schatz and coworkers. 
Named the Palmaz-Schatz (Johnson & Johnson) it was developed in 1987.

To further reduce the incidence of restenosis, the drug-eluting stent was introduced in 
2003.



Types of Stent

Coronary stents
Bare-metal stent
Drug-eluting stent
Bioabsorbable stent
Dual-therapy stent (combination of 
both drug and bioengineered stent)



Dual-therapy stent

The pro-healing technology has an antibody surface coating 
that captures circulating CD34+ endothelial progenitor cells 
to the device, forming a functional endothelial layer over the 
stent to protect against thrombus and minimize restenosis.



Prostatic stentsUreteral stent 



Ureteral stent: Material and Design



Ureteral stent: Coating

Clinical Data, No RCTs

In vitro Data



Firm Percuflex Stent with HydroPlus™



long-term decompression
of the upper urinary tract in 

select cases.



Drug-eluting stents 



Stents

Vascular stents
advanced peripheral and cerebrovascular disease
(carotid, iliac, and femoral arteries)

Because of the external compression and mechanical forces 
subjected to these locations, flexible stent materials such as 
nitinol are used in a majority of peripheral stent placements



Flexible Nitinol ureteral stent

Super elastic, bio-compatible material vs conventional polyurethane stent No clinical data



Advances in Drug Delivery via Biodergradable Ureteral Stent

Schematic representation of CO2 impregnation drug-eluting BUS



Schematic illustration of preparation and antitumor effect of Epirubicin-loaded BUS



Schematic illustration of chemical structure of polypeptide/HCPT nanoparticles and its metabolic process



Schematic illustration of preparation, structure and antitumor effect of a nanoparticles-based drug-eluting BUS



Stents

Stent graft or covered stent

Vascular stent with a fabric coating that 
creates a contained tube but is 
expandable like a bare metal stent. 

Covered stents are used in endovascular 
surgical procedures such as endovascular 
aneurysm repair



Stents

Colon and Esophageal stents
Pancreatic and biliary stents
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