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In the midst of his daughter's 10th birthday party, just before the pizza arrived, Joe Welter of Grayslake retreated to the basement to build a few sawhorses for his woodworking projects. 

He lined up a small piece of wood on the table saw. The blade kicked. Welter grimaced as the blade sliced off the end of his right thumb, just below his fingernail. 
All that blood really bummed out the birthday party. 

After consoling his daughter and her friends, Welter turned down the ambulance his wife called ("I didn't want to tie up an ambulance for something that small") and drove himself to Condell Medical Center in Libertyville, where Dr. Thomas Becker was the hand surgeon on duty. 
In most cases like this, a surgeon will recommend cutting off a bit more of the amputated finger, then using the extra skin to form a graft over the wound. The patient is left with a shorter finger. 
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Not Becker. He proposed regrowing Welter's thumb. 
Regeneration 

It's not unheard of. Salamanders and starfish regrow entire appendages. Zebrafish can regrow fins. Spiders can regrow a missing leg. Deer regrow antlers. Even humans can regrow part of their liver. 
Researchers are studying all these phenomena for clues that could help people replace damaged parts of their hearts and spinal cords. 

So far, some are having early success with fingertips. 
Doctors in Texas are investigating using a pig bladder extract to encourage fingertips to regrow on soldiers who suffered severe burns. Wound specialists hope to grow enough of a finger to help soldiers pinch small objects. 
If a person cuts off an entire finger, surgeons can often reattach it. It's a delicate but doable operation for a skilled surgeon. If only the tip of the finger is amputated, however, it's nearly impossible to reattach; the nerves and blood vessels are simply too tiny. 

In Illinois, in the 1990s, Becker had heard about a technique in which a fingertip could regenerate. A doctor would put antibiotic cream used for burns into the finger of a sterile rubber glove, then place the glove over the injured finger. 
Becker decided to try it on a man who lost the fleshy tip of his index finger in a lawnmower. 
"If it didn't work, I could always go back and do the skin graft," Becker said. "We didn't have anything to lose." 

It worked. New skin grew over the amputated fingertip. 

The rubber glove was messy, so eventually Becker switched to a sterile, clear plastic, the kind of adhesive plastic used to hold patients' IVs in place. Then he created a fiberglass cast that protected the injury from painful bumps and allowed the patient to return to work. In this airtight, protected environment, his patients' fingertips started to regrow not just skin, but new tissue. 
They also avoided neuromas, painful clusters of nerves that sometimes form at the site of an amputation. 

Sometimes the regeneration was too successful. 

In one case, Becker treated a landscaper with a lawnmower injury. Becker removed the exposed bone on his finger and applied the dressing. After a few weeks, Becker lost contact when the patient quit arriving for treatment, but the man eventually returned to get a release signed to return to work. The tissue on his finger had regrown so the injury was undetectable, Becker said. 
But the bone hadn't grown back. The end of the man's finger was floppy. 
Becker decided to rethink his theory on bones. 

As a result of that case, Becker no longer cuts off bone. In some cases, he will reattach a finger tip just so that extra bit of bone will have a chance to knit together and support a regrown fingertip. That's what he did in Welter's case. 
Healing 

Welter had retrieved his severed thumb from the basement and brought it to the hospital in a plastic bag. So Becker reattached it and inserted some pins to keep it in place. 

The bone healed. But without a blood supply, the injured tissue on Welter's thumb died, as Becker expected. Twice a week, when Welter returned to the doctor's office for a fresh dressing, Becker would remove the dead tissue to allow healthy flesh to grow in its place. 

"As the weeks went by, it basically died off and he would have to pick it apart," Welter said. "It's basically like a vulture on a dead carcass. It was pretty gruesome. It toughened up my daughter, though. She came to some of the sessions, and she got a little shaken but she came through it. How many kids are going to get to experience that?" 

After nine months, Welter's thumb had healed. Now, over a year after his injury, Welter has 98 percent sensation for touch, hot and cold. His right thumb is shorter than his left thumb, but Welter has full use of his knuckle. 

That's important for his job as a fire inspector in Buffalo Grove; Welter needs his thumb to help write up code violations. 

"I'm doing everything now that I've always done," he said. 
Even woodworking. But he's more careful when he saws those small pieces. 
Michael Schmitt of Grayslake suffered a similar injury in December 2004, when his table saw kicked back and severed his right thumb below the nail. 
At the hospital, Becker explained he could perform a traditional surgery, which would leave Schmitt with limited use of his injured joint. 
"I didn't care for that option at all," Schmitt said. 
An airline mechanic, Schmitt needed all his digits. He chose Becker's technique instead. Today his injured thumb is about five-eighths of an inch shorter than his left thumb. Part of the nail grew back, too. 

"I can pass as a normal human," he said. "It's really functional. As a mechanic I need whatever I can get for picking up small screws and washers. I drop a glass occasionally now, but that's the worst of my problems." 

Risk and reward 

Since the mid-'90s, Becker has performed more than 125 of his fingertip regenerations. 
The technique has risks. Regrowing a fingertip is a much longer healing process than a skin graft, which can heal in four to six weeks. It can leave bone exposed, which carries a risk of osteomyelitis, or bone infection. 
"The problem with bone infection is it's pretty hard to get rid of," said Dr. Prasant Atluri, a hand surgeon with Hand Surgery Associates, a group of Chicago-area doctors who specialize in surgeries of the hand, arm and shoulder. 
"It's usually six weeks of IV antibiotics, one or two operations to remove the infected bone tissue, and it's very expensive and very limiting," Atluri said. "That's why we go to extensive measures to avoid osteomyelitis." 

Many patients can function just fine without a fingertip, said Atluri, who was unfamiliar with Becker's technique until a reporter described it to him. For some patients, Atluri acknowledged, Becker's technique might be more attractive, particularly people who are concerned about the appearance of their hand and will commit to a long treatment. 

"I would caution them, though, to keep in mind the risk of infection," Atluri said. 

Becker said he has never had a patient develop a bone infection. 
"I was concerned about that initially," he said. "But bone infection has never been an issue. With over 125 patients, somewhere along the line I would have gotten one if this was a problem." 

To guard against infection, Becker prescribes the oral antibiotic cephalosporin while the initial injury is healing as well as the antibiotic cream he applies to the wound. He also monitors the patient's bone with X-rays, which would detect a developing infection. 

Becker believes his technique is less risky for patients than surgery because they do not develop neuromas or scar tissue and they regain most sensation in their fingertips. 
"This is an amazing process," Becker said. "I don't understand what is going on, but it is working." 

Dr. Paul Dillon, a hand surgeon on staff at Condell who has referred cases to Becker, said his patients have seen good results with Becker's technique. 

"I think it's very innovative," he said. But it's not a technique other doctors have adopted. 

"It's not something that's very popular," Dillon said. "I haven't seen it described in the literature. It takes more time. It involves going against the grain of popular medicine." 

Becker said his technique requires more follow-up care than the standard surgery. Still, Becker hopes to expand the use of his technique. He's pursuing a patent on a kit that combines the dressing and cast he designed. All the elements in the kit are already FDA-approved, but Becker would also need a separate FDA approval for the entire kit to market it. 

"The technique I use is simple, but it's very specific," said Becker, who recently left Condell to focus on his private practice and fingertip restorations. "It requires some training to do it, at least to get the exceptionally good results I'm getting now." 

"My dream is to go around teaching this stuff." 
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