Special Procedures 

Percutaneous transluminal angioplasty is the mechanical recanalization of an occluded or stenotic artery by displacement of the obstructing material within it, usually atherosclerotic plaque.  Radiologists perform the procedure with a percutaenously inserted balloon catheter.  It has low morbidity and mortality rates and it improves the symptoms of claudication, angina, and other ischemia-related effects while avoiding surgery.  


It succeeds most in the treatment of short single stenoses and occlusions diffuse multifocal stenoses, and severely calcified stenoses.  For patients with rest pain, lower extremity chronic ulcers, PTA of the iliac, femoral, and popliteal and tibial arteries, it is a good and safe alternative to surgery.  Aspirin is administered prior to the procedure, with a gradient measuring 20 millimeters or more in arteriograms being significant enough to warrant PTA.  
Success is marked by reduction to 20% stenosis.  If it doesn’t work after repeated efforts, a stent mounted on the balloon catheter may be more beneficial.  Metal stents are used in arteries, while vascular stents can be used in venous conditions. 

PTA can also be used to treat renovascular hypertension.  You must determine if the HTN is coincidental or the cause of hypertension and this is done by measuring the renin in samples of venous blood by selective renal venous catheterization.  If it’s 1.5 times higher in venous blood from the kidney distal to the renal artery stenosis rather than it is in blood samples from the opposite renal vein or inferior vena cava, RV HTN is diagnosed.  
Transcatheter Embolization is used to cause a stoppage of arterial blood flow in such cases as uncontrolled bleeding (like pelvic bleeding after massive trauma), unresectable tumors (to ↓ tumor bulk and pain), and in the treatment of arteriovenous malformations and fistulas throughout the body.  Note that it is only safe if there is a collateral blood supply.  If you embolize end-organ arteries like the SMA of the vasa recta of the bowels you may cause bowel infarction.  


Embolization materials used include Gelfoam particles (temporary occlusion), polyvinyl alcohol particles, steel coils (permanent), detachable balloons, and glues (permanent).  They are picked dependent on the size of the artery and the duration of the procedure to be performed.  Chemoembolization is when these materials are combined with liquid materials such as contrast agents and chemotherapeutic drugs.  


Angiographic Diagnosis and Control of Acute GI Hemorrhage is obviously used in patients with life-threatening, unremitting, or acute GI bleeds.  Angiography can localize and treat the bleed after selective catheterization of the supply to the suspected lesion, followed by them being located via contrast injection.  Note that patients are required to be actively bleeding because the angiographic demonstration of hemorrhage requires radiographic depiction of contrast medium extravasation from the arterial lumen into the bowel. Upper GI is usually Dx-ed with nasogastric aspirate (if ice saline lavage fails to clear a pt’s bright red bloody aspirate, bleed proximal to Lig of Treitz).  


Lower GI bleed is harder to Dx because of on and off bleeding and other variations of ass bleed (you may not know whether it is active or not).  Radioisotope bleeding scan can be done.  Here a sample of the pt’s RBCs is labeled w/ radioisotope and reinjected into the pt.  Often within 10-15 minutes after frequent intervals of abdominal scans, a positive pt will present (pooling of radioactivity outside the vascular system and overlying the bowel; Negative would be activity only shown in the major blood vessels).  Emergency angiography is performed on these positive pts.  
Upper GI indications for angiography
· Esophagitis

· MW tears

· Esophageal tumors

· Gastritis

· Gastric tumors

· Ulcers

· Duodenal diverticula

Lower GI indications for angiography

· Diverticula (colonic)
· Small/large bowel neoplasms

· Vascular malformations

Note that angiography does not characterize the cause of bleeding, it only localizes the site, so we need barium (remember – only after AG in acute bleed) and endoscopy anyway once hemostasis is achieved. GE varices can be ID’d with angiography, but extravasation from these cannot.   (Sigmoidoscopy in lower GI bleeds (r/o rectal/hemorrhoid causes, endoscopy in upper to r/o varices).  

Inferior Vena Cava Filters

Indications – PE or DVT pts with contraindications to anticoagulant or suffered recurrent PE while being Tx’ed with highest possible levels of anti-coag.  

Method – filter placed in inferior vena cava just below renal veins to trap life-threatening emboli coming from leg and pelvic veins; usually inserted via femoral vein, but jugular vein in iliac vein thrombosis (do not use femoral vein in these pts because of possible dislodgment of thrombi)

Requirements – all pts need inferior vena cavagram via contrast inj into femoral vein to demonstrate clear pathway b4 femoral vein placement and show VC size and renal vein location 

Types of filters – TrapEase, Bird’s Nest (larger).  These are introduced in the vasculature via fluoroscopic control.  Today’s filters are collapsible as well.  
