
Less Pain and Shorter Recovery 
With Closure Procedure
By Charles Bowles, MD
Boulder Radiologists

 Venous reflux, the underlying cause of varicose veins, 
can be more than a cosmetic issue. Affecting 15 to 25% 
of the adult population, or 20 to 25 million Americans, 
its symptoms can include aching, tired or weak legs, 
and burning or itching skin. Chronic venous reflux 
can cause severe pain, venous eczema, stasis dermatitis, 
thrombophlebitis, bleeding, lipodermatosclerosis and 
venous ulcers. 

 Symptoms often decrease when patients periodically 
elevate their legs, avoid prolonged standing or wear 
elastic compression stockings. However, when these con-
servative measures fail, patients often turn to vein strip-
ping, the surgical removal of the problem vein. Ligation 
and stripping provide effective treatment, but require 
hospitalization, general anesthesia and a 2 to 6 week 
recovery, leaving the patient with bruising, hematoma, 
and postoperative discomfort.
 Last year, interventional radiologists at Boulder Com-
munity Hospital became the first in Boulder County to 

offer a new, minimally invasive 
treatment option that avoids these complications. The 
new option, called Closure, is a non-surgical outpatient 
procedure that uses radiofrequency energy to treat 
venous reflux.

Venous Reflux In Lower Extremity Veins
 To understand how Closure works, it’s helpful to first 
review the cause of venous reflux. Veins of the legs are 
superficial or deep. Functional one-way valves and  
muscular contractions keep the flow of blood directed 
from the superficial veins to the deep veins, and then  
to the heart.
 Venous reflux occurs when a one-way valve closes 
incorrectly. The incompetent valve allows blood to  
pool, impairing blood flow to the heart. The increased  
pressure from blood flowing in the wrong direction then 
stretches and distorts the superficial vein. The superficial 
vein “sumps” blood from the deep system, and the vein 
becomes completely dysfunctional. Ablation of the vein 
can stop this recirculation pathway. 
 Superficial venous reflux is quite common and a 
major cause of varicose veins. It’s estimated that 72% of 
women and 42% of men experience varicose veins by 
the time they reach their 60s. 

The Closure Procedure
 The Closure procedure eliminates venous reflux by  
occluding problem saphenous veins. The refluxing 
superficial vein is accessed through a small incision 
of a few millimeters near the knee or ankle. Using 
ultrasound guidance, the tip of the Closure catheter is 
placed near the junction of the deep system. Once in 
the proper location, the catheter delivers radiofrequency 
heat to the vein wall, causing it to shrink and seal shut. 
Symptoms improve promptly. Blood continues to return 
to the heart through other functioning veins.
 Closure is a one-hour treatment, performed under local 
anesthesia. The patient walks out afterward and resumes 
normal activities.

Clinical Results
 The Closure procedure was first used in Europe six 
years ago and introduced in the U.S. a year later. As of 
March 2003, more than 40,000 procedures have been 
performed worldwide. Randomized trials show that pa-
tients treated with Closure experience less post-operative 
pain, shorter recovery time, and faster return to normal 
activities than patients undergoing vein stripping. 
 More recently, published studies found that at 12 and 
24 months following the Closure procedure, 90% of 
treated veins remained reflux free In addition, interna-
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Pre-treatment Typical results one 
week post-treatment*

* Individual results may vary.Photos courtesy of Michael Vasquez, MD, FACS.
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By Donald J. Keller, MD & Brian E. Nichols, MD, PhD 
Boulder Eye Surgeons

 Cataracts are a leading cause of reversible vision loss 
in this country. As the eye ages, the lens inside the eye 
becomes less clear, much like the yellowing of an old 
photograph. This cloudiness of the natural lens inside 
the eye is called a cataract. 
 Over the past 50 years, surgery to remove a cata-
ract and implant an artificial lens has significantly 
improved. The first intraocular lens was implanted by 
Howard Ridley, MD, in 1949 through a large incision. 
Today, traditional cataract surgery utilizes foldable 
lenses implanted through sutureless incisions less  
than 3 mm. However, until now, we have been unable 
to reestablish accommodation, or the ability of the  
eye to focus from distance to near vision. In November 
of 2003, the FDA approved the first intraocular lens, 
the Crystalens™, which was finally able to restore  
accommodation.
 The Crystalens accommodating IOL is a revolution-
ary breakthrough in vision enhancement. It is an IOL 

replacement 
that accom-
modates like the eye’s natural lens, allowing for focus-
ing at distance, intermediate and near. The ability to 
provide patients with clear vision at all distances is a 
significant breakthrough in IOL technology.
 The Crystalens is the result of more than 14 years of 
research and development by J. Stuart Cumming, MD, 
F.A.C.S. Early in his research, Cumming noted that the 
ciliary muscle of the eye did not stop functioning in 
older patients. (The ciliary muscle is responsible for 
focusing the eye.) He created a replacement lens that 
moves in a backwards and forwards motion along the 
axis of the eye in response to pressure changes that 
result from relaxation and contraction of the ciliary 
muscle. As a result, patients are able to experience the 
vision they had when they were younger – for a vast 
majority, without the need for glasses or contact lenses.
 The Crystalens is a biconvex lens with a 4.5 mm 
optic. It’s made from a material called Biosil, a bio-
compatible third-generation silicone. The Crystalens 
has flexible hinged plate haptics with two polyamide 

Cataract Surgery Takes an  
Enormous Step Forward 
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tional, multi-center registry results from VNUS  
Medical Technologies, the developer of the Closure  
system, demonstrate a highly effective, stable outcome 
after four years. Of the patients followed, 94.1%  
remained reflux-free at follow-up four years out.

Initial Assessment
 Patients are evaluated by Doppler ultrasound to 
decide if they are candidates for radiofrequency closure. 
Options for treatment (RF closure, surgery, injection 
sclerotherapy, compression stockings) are reviewed  

with the patient at the conclusion of the ultrasound  
examination.

Insurance Reimbursement
 Medical need must be documented to obtain insur-
ance coverage. Patients wishing the procedure for 
cosmetic reasons would pay for it directly.
 For more information, contact Dr. Bowles at  
303-938-3434, Dr. Stephen Miller at 303-938-3436,  
Dr. Jie Mao at 303-938-5158, or BCH Interventional  
Radiology at 303-440-2376.
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The Crystalens changes position 
in response to changes in the  
ciliary muscle. In A, the lens is 
flexed backwards, resulting in 
good distance vision. In B the 
lens shifts forward, resulting in 
a focus on intermediate ob-
jects. And in C, there is maximal 
forward displacement of the lens, 
resulting in focus on near objects.
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