SPARE YOUR HAIR
DURING CHEMO
Scalp cooling technology can prevent hair
loss caused by cancer treatment.
BY LIZ HIGHLEYMAN

L

OSING YOUR HAIR CAN BE ONE OF THE MOST
devastating side effects of cancer treatment. Experts estimate
that as many as 10 percent of people refuse recommended
chemotherapy because they’re worried about losing their
hair. But a technology now becoming widely available in the
United States can help prevent hair loss.
Stephanie Wells, a college professor who lives in
Oakland, California, didn’t expect to need intensive
treatment when she was diagnosed with Stage I breast
cancer in August 2016. And she didn’t expect to lose
her hair.
Wells, now 52, has a family history of breast cancer
and got mammograms twice a year, so she caught hers
early. But because of the characteristics of her tumor,
her doctors wanted to play it safe. After surgery, she
received Taxol (paclitaxel) once weekly for three
months, underwent radiation every day for six weeks
and took Herceptin (trastuzumab) for a year.
“It was surprising how long my treatment lasted,
considering how early my cancer was diagnosed,”

Wells says. “I decided I’d do whatever I had to do to
prevent recurrence, but it was more than I bargained
for—I guess cancer always is.”
At least half of the quarter million women
diagnosed with breast cancer each year will receive
chemotherapy that usually causes hair loss, or
alopecia, according to Hope Rugo, MD, director
of the Breast Oncology Clinical Trials Program at
the University of California at San Francisco
(UCSF) Helen Diller Family Comprehensive
Cancer Center. Although it takes only a couple of
weeks to start losing hair during chemotherapy, it
can take months or even years to grow it back—
and sometimes hair loss can be permanent.

Stephanie Wells
used the DigniCap
Scalp Cooling System
during chemotherapy.

HOW IT WORKS
Traditional chemotherapy kills rapidly dividing cells.
In addition to cancer cells, the medications can also harm
fast-growing normal cells, such as those in the gastrointestinal tract and hair follicles, leading to familiar side
effects like nausea and hair loss.
Scalp cooling constricts blood vessels and reduces the
amount of chemotherapy drugs that reach the hair follicles.
It also slows down the metabolism of those cells so they’re
less sensitive to chemo, according to Rugo.
Although scalp cooling has been used for decades in
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DigniCap silicone inner caps in different sizes

Europe, it’s a relatively new option in the United States.
“The idea has been around for a while. One of my
patients was told to use a bag of ice in a shower cap maybe 50
years ago,” says Laura Esserman, MD, director of UCSF’s
Carol Franc Buck Breast Care Center.
“If hair loss is something our patients really care about,
it’s something we should really care about,” she continues.
“It’s an aspect of cancer care that just robs people of a feeling
of wellness, dignity and privacy. An essential part of our
job is to be an advocate for the people we care for.”
Several companies offer manual cooling caps that must
be kept in a special freezer or on dry ice and changed every
20 to 30 minutes as they thaw out. Penguin Cold Caps
makes its own cap, while Arctic Cold Caps, Chemo Cold
Caps and Wishcaps use Elasto-Gel caps. This method
reduces hair loss in many cases, but it can be hard to get a
tight enough fit and keep the caps cold enough.
Manual cooling caps are not regulated by the Food and
Drug Administration (FDA) and cancer centers don’t
provide them. But more than 100 centers have installed
freezers—many of them donated by The Rapunzel Project,
a nonprofit started by two Minnesota breast cancer survivors—to store caps brought in by patients.
DigniCap and another scalp cooling system from Paxman,
based in Huddersfield, England, use refrigeration to automate the process. These systems circulate a coolant through
tubes in a tight-fitting silicone inner cap, which is covered
by an insulating neoprene outer cap. Computer controls
gradually lower the temperature and maintain it near
freezing. Both systems are available at more than 100 cancer
centers in the United States; The Rapunzel Project maintains
a list of centers equipped with cold cap freezers and
DigniCap or Paxman machines.
Richard Paxman’s grandfather invented a beer cooling
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Wells’s oncologist at UCSF told her about the benefits
of scalp cooling technology and encouraged her to try it.
“Before, I thought maybe going bald would be empowering—I have a sense of self that baldness wouldn’t take
away,” Wells says. “But I wanted to go out in public and
not have people see me as a patient. At a time when I had
lost control over a lot of things in my life, it was reassuring
to look in the mirror and recognize myself.”
During each weekly Taxol infusion, Wells used the
newly available DigniCap Scalp Cooling System from
Dignitana, based in Lund, Sweden. She received a grant
from HairToStay to help pay for it (see sidebar, page 29).
“The first couple of times it was uncomfortable—the
cap is really tight,” Wells recalls. “It can be painful when
your head starts to freeze for about five minutes, but then
it’s completely numb. You have to get your head down to a
cold temperature beforehand, then you have a couple
hours of chemo, then they leave you frozen for another
hour—it’s basically an all-day affair.”
Though Wells lost about 20 percent of her hair, her
appearance remained pretty much the same.
“I knew, my hairdresser knew, but you couldn’t tell by
looking at me,” she says. “It was not detectable to anyone
who didn’t know.”

system for breweries in the 1950s. His father, Glenn
Paxman, now the company’s chairman, drew on the family’s
expertise in refrigeration after his wife, Sue, was diagnosed with breast cancer. She used one of the early manual
caps, but it didn’t work for her, prompting Glenn and his
brother Neil to develop an automated cooling system in
the late 1990s.
“When I was 10, my mum was diagnosed with breast
cancer,” says Richard Paxman, now company CEO. “For all
the family, seeing her starting to lose her hair was just
Women using the
Paxman Scalp
the hardest thing and indeed
Cooling System
the first visible sign she was
ill. That was the first time
she actually cried. Our personal understanding of how
hair loss impacts someone
going through chemotherapy
is our driving passion.”
The DigniCap received
FDA clearance in December 2015 for women with
breast cancer, after it was
shown to be safe and
effective in clinical
trials. In July 2017, it
was cleared for women
and men with any
type of solid tumor.
The Paxman system
received FDA clearance
for breast cancer in
April 2017, and the company has requested clearance for
all solid tumors.
Rugo, Esserman and their group at UCSF spearheaded
the DigniCap trials. Richard Paxman was part of a team
that conducted a similar study of the Paxman system, led
by Julie Nangia, MD, of Baylor College of Medicine in
Houston. Both studies were published in the February 14,
2017, Journal of the American Medical Association.
“There were a lot of myths and tales, like you had to
start the cooling four hours before chemotherapy and
continue four hours after, but there was little science,”
Esserman says. “We really needed trials by credible institutions to figure out if this works.”
The DigniCap trial enrolled 122 women with Stage I or
II breast cancer at five centers. They all used chemotherapy

drugs known as taxanes (85 percent used docetaxel; 12
percent used paclitaxel). Participants in the DigniCap group
started wearing the cap half an hour before chemotherapy
infusions and continued for one and a half to two hours
afterward. A matched control group didn’t use scalp cooling.
Two thirds of the women who used DigniCap lost less
than half their hair, including five who had no hair loss.
More than 80 percent of those treated with paclitaxel for
12 weeks—the regimen Wells used—kept most of their
hair. In comparison, everyone in the control group lost
most of their hair.
The Paxman trial enrolled 182 women with early
breast cancer at seven U.S.
centers. Nearly two thirds
received docetaxel or paclitaxel, while the rest used
the more toxic doxorubicin.
They were randomized to
use scalp cooling starting
30 minutes before and continuing 90 minutes after
chemotherapy or not
to use scalp cooling.
Half the women
who used the Paxman
system lost less than
50 percent of their
hair and did not need
a wig or head covering,
while everyone in the
control group lost most of their hair. But results differed
according to the type of chemotherapy: 65 percent of those
using the taxane drugs kept most of their hair, compared
with just 22 percent of those taking doxorubicin.
The most common side effects were headaches, scalp
pain and chills, which were usually mild or moderate and
often lessened after the first session or two. A few people
in each study dropped out because they felt too cold.
Some providers have expressed concern that scalp cooling could allow cancer to spread to the scalp. But scalp
metastasis is rare and usually occurs only in people with
metastasis elsewhere in the body, according to Rugo.
Long-term studies in Europe have shown that scalp cooling
does not increase the risk of scalp metastasis and has no
effect on survival.

COURTESY OF PAXMAN

“IT WAS REASSURING
TO LOOK IN THE MIRROR
AND RECOGNIZE MYSELF.”
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Left: Laura Esserman, MD. Right: Glenn Paxman
and Richard Paxman.

them to treat me as they always had, and the loss of my
hair would have been a constant visual reminder of my
illness,” says Allen Wasserman, 59, an attorney in Weston,
Connecticut, who used the DigniCap while undergoing
treatment for stomach cancer.
“When the cooling process starts, you get that headache you get when you eat an ice pop too fast. That feeling
subsides after a minute or two and you adjust to the cold,”
Wasserman continues. The results, he says, were “nothing
short of a miracle. You lose a lot of control over things
when dealing with cancer, but scalp cooling allows you to
retain control over your appearance.”
Researchers are working to develop targeted therapies
that don’t cause hair loss, but today a majority of patients
continue to receive cell-killing chemotherapy. “The best
thing is to develop new treatments that both cure cancer
and avoid side effects,” Esserman says. “But in the meantime, we can reduce suffering by preventing hair loss.”
Hair loss is not life-threatening, and some people feel
that losing your hair is a small price to pay for saving your
life. But it can have a big psychological impact, and it can
tell the world you’re living with cancer.
“It might seem frivolous—I thought so myself at
first—but keeping my hair turned out to be important at
a core level,” Wells says. “If I didn’t feel terrible, I could
forget for a minute that I had cancer. I could choose who
knew. It allowed me to remember there’s more to my life
than cancer.” ■
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A SENSE OF CONTROL
Scalp cooling does not always work. A good fit is key, and
hair loss can occur if there are gaps between the cap and the
scalp. Esserman says further research is needed to determine
the effectiveness of scalp cooling with specific chemotherapy
regimens and how much cooling time is needed.
“Four hours pre- and post-chemo seemed unreasonable,”
she says. “We tested two hours after, based on drug
pharmacokinetics plus a 30-minute cushion. Others
showed that one and a half hours works. I’d like to see a time
de-escalation study to see how short you can go. The time
before and after makes it difficult for cancer centers to operationalize, which makes it hard to bring the price down.”
Cost is a major consideration. Manual cold caps are
usually rented as a kit with a set of caps, supplies and a
portable cooler for $300 to $600 a month. The DigniCap
and Paxman scalp cooling machines are typically rented
or purchased by cancer centers and patients pay a fee to
use them. The cost typically ranges from $1,500 to $3,000
for a full course of treatment.
Considered cosmetic, scalp cooling is generally not
covered by insurance. Many experts predict that reimbursement will become easier now that the automated
systems have received FDA clearance and more people
with more types of cancer are using them. Meanwhile,
financial assistance is available (see sidebar).
Although women with early breast cancer make up the
majority of people who have used scalp cooling to date, women with advanced metastatic breast cancer and men and
women with other types of cancer have also seen good results.
“I did not want people to treat me as a victim. I wanted
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Leveling the Playing Field
Bethany Hornthal was on a bike
ride with Laura Esserman, MD,
in 2010 when she first heard
about preventing hair loss during
chemotherapy. At a lunch stop,
Esserman drew a diagram
about scalp cooling on a paper
napkin, saying it was being
used successfully in Europe but
needed funding to get off the
ground in the United States.
Hornthal was working as a
consultant to raise awareness
and funds for projects at the
University of California at San
Francisco Breast Care Center.
She tapped into philanthropic
funding from the Laszlo N. Tauber
Family Foundation to support
the first U.S. clinical trials of automatic scalp cooling, which led to
FDA clearance of DigniCap five
years later.
But Hornthal thought it didn’t
seem equitable that only patients
with financial resources would be
able to save their hair. “I didn’t
want to help bring something to
this country that only affluent
people could take advantage
of,” she says.
Hornthal learned about the
efforts of Patsy Graham in Austin,
Texas, a breast cancer survivor
who had used the Penguin Cold
Cap and wanted to help others.
Graham had set up the nonprofit
Cold Cap Assistance Projects
and begun providing scalp cooling grants, but before long, the
demand grew overwhelming.
Hornthal and Graham joined
forces, renaming the organization
HairToStay. The nonprofit gives

Bethany Hornthal (second from left), Hope Rugo, MD (third from left),
and scalp cooling grant recipients Carla Thomas (left) and Stephanie
Wells (right) at an October 2017 HairToStay fundraiser in San Francisco

scalp cooling subsidies to people
nationwide, raising money
from individuals, philanthropic
organizations and the hair care
industry. Salon-a-Thons in May,
in honor of Mother’s Day, and
in October, for Breast Cancer
Awareness Month, encourage
salons across the country to
donate proceeds, as part of
what Hornthal calls a “hair
roots movement.”
HairToStay offers subsidies for
people with annual incomes up
to 300 percent of the federal
poverty level—about $36,400 for
an individual or $75,300 for a
family of four. The usual maximum subsidy is $1,000. Special
targeted donor funds provide
higher subsidies for patients

treated at specific centers or
living in certain regions. Another
nonprofit organization, the Cold
Capital Fund, offers assistance
for people in Maryland, Virginia
and Washington, DC.
To date, HairToStay has raised
more than $1 million and given
subsidies to nearly 800 recipients.
The goal for 2018 is to provide
1,000 people with the chance to
avoid hair loss during treatment.
“HairToStay helps level the
playing field so that maintaining
privacy, identity and a sense of
well-being during chemotherapy
is not limited to those with
means,” Hornthal says. “It’s the
difference, when you look in the
mirror, of seeing yourself rather
than seeing a cancer patient.”
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