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Summary  

 

Recent advances in medicine have allowed the treatment of many illnesses to be more 

focal and less invasive. For example, a blocked coronary artery can now be opened with 

balloon dilation (angioplasty) and/or placing a stent with cardiac catheterization rather 

than needing open heart surgery for coronary artery bypass. 

 

Embolization or embolotherapy is a relatively new set of minimally invasive procedures 

performed by interventional radiologists and other endovascular specialists. It has 

become a primary or complimentary method of treatment in a wide variety of 

pathologic processes. Each of these conditions has a different underlying 

pathophysiology driving the process, and therefore requires a different treatment plan. 

Advances in embolic agents as well as catheters and guiding sheaths have allowed more 

safe and effective ways to treat even the most complex and difficult of these lesions. 

 

This chapter will introduce the reader to the principles of embolization, discuss the 

various embolic agents currently available and describe the equipment and techniques 

utilized in the performance of these procedures. 

1. Introduction 

1.1. Background 

Embolization is a set of minimally invasive procedures, which are typically performed 

by interventional radiologists and other endovascular subspecialists to stop flow within 

a vessel. Embolization is performed for a wide spectrum of indications. The goal of 
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every embolization is to effectively treat the underlying problem with minimal or no 

damage to the surrounding structures. 

  

Embolotherapy is utilized to treat a wide spectrum of pathologic processes, including 

neoplastic, congenital and post-traumatic ones. Each of these conditions has a different 

underlying pathophysiology driving the process, and therefore requires a different 

treatment plan. Depending on the underlying process, embolization may be an ideal 

therapy, a prelude to or complementary to other treatment, the only viable palliative 

therapy or may not appropriate at all. 

 

Goal of Embolization Indications 

Stop Bleeding Gastrointestinal-ulcers, diverticulae, 

varices, tumors, epistaxis 

Genitourinary-Iatrogenic, tumors, AVMs  

bronchial, intracranial,  traumatic  

Treat Vascular Lesion Malformation 

Pain, Prevent Bleeding, Cosmetic,  

AVM’s, AVF’s, Aneurysms, 

Pseudoaneurysms,  testicular varicocele, 

PCS 

Infarct Tumor 

Maliganat tumors usuallyinoperable 

tumors &/or patients- +/- Chembo +/other 

rx i.e. Chemo, RFA 

Benign Tumors-Rx prevent symptoms or 

bleeding  

Liver-HCC, Metastatic Endocrine, GI 

Kidney- RCC 

Other Sarcomas, endocrine tumors 

Fibroids, Renal Angiomylipoma, 

?Prostate 

Preoperative 

Prevent Bleeding, Shrink Tumors 

Any Vascular tumor- Head & Neck, 

Spine, Bone Renal, RP, Liver,  

 

Table 1. Common indications for embolization 

 

Knowledge of the standard and variant vascular anatomy of the involved territory as 

well as an understanding the target lesion circulation is essential to achieve safe and 

effective embolization and can avoid complications. With the advent of CT and MR 

angiography much of this information can be obtained noninvasively, which is very 

helpful for treatment planning; but ultimately, a conventional angiogram will be done at 

the time of the procedure and this will usually provide the most accurate depiction of 

the vascular anatomy. 

 

The materials used in embolization can be categorized into permanent and temporary 

agents. The size of the agent will determine the level of vascular occlusion. Depending 

on the pathophysiology of the ailment and clinical scenario, an appropriate agent(s) is 

selected. For example, a neoplastic process will require occlusion at the small 
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vessel/capillary level to achieve ischemia/infarction but a post-traumatic process may 

require occlusion at the arterial level to halt a potentially life threatening hemorrhage. 

All agents require deployment via a needle or catheter access in the targeted vessel. 

1.2. History  

The first documented embolization is by Dawbain in 1904 when paraffin was injected 

into the external carotid artery of a patient with head and neck tumor preoperatively. 

Subsequently new embolic agents such as gelfoam pledgets by Carey in 1974, PVA 

particles by Tadavarthy in 1974 and steel coils by Gianturco and Wallace in 1975 were 

introduced. Over the last two decades, numerous embolic agents have been developed 

and the catheter and microcatheter equipment used to deliver them have been refined 

and modified. Today embolic therapy is routinely used to treat disease processes from 

uterine fibroids to vascular malformations. 

- 

- 

- 
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