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Superficial radiation therapy has been used in 
dermatology for well over 100 years. It dates 
back to dermatologist George Miller McKee 
who pioneered the use of radiation for skin 
cancer and witnessed its application—with 
varying effects—to a slate of malignant and 
benign conditions.

Radiation therapy was for the better part 
of a century a mainstay of dermatologic therapy. A number of 
practical limitations led to its disuse. However, innovation from 
Sensus in the delivery of safe, reliable, and effective superficial 
radiation therapy is reinvigorating this treatment.

RADIATION AND  
THE PROBLEM OF SKIN CANCER

One of the first treatments developed for skin cancers 
was superficial radiation therapy. Soon after that surgery 
became available following the invention of anesthesia. 
Electrodessication and curettage, surgical excision, and then 
finally Moh surgery grew dramatically as dermatologists learned 
these procedures in residency.

Innovation in radiation therapy for skin cancer and other 
conditions continued. The specialty of radiation oncology 
evolved using other types and other forms of radiation and dif-
ferent modalities to treat many different cancers, certainly not 
just skin cancer.

In the 1970s, a majority of dermatology practices had radia-
tion therapy equipment. However, dermatologists in the clinical 
setting found it increasingly difficult and ultimately impossible 
to maintain old technology. 

The SRT-100 is the innovation needed in technology to 
allow radiation therapy to move into the 21st century and 
allows dermatologists to utilize a computerized system that 
has significant safety thresholds built in to treat patients who 

are appropriate and can benefit from this treatment in a safe 
and effective manner. The SRT-100 allows the dermatologist 
to customize the treatment based on the individual tumor, 
the location of the tumor, and the individual condition of the 
patient.

The innovation could not have come at a better time. The 
United States has become one of the areas with the highest 
prevalence of non-melanoma skin cancers (NMSC) worldwide. 
There have been significant increases in skin cancer over the 
past two or three decades.

Treatment decisions in the clinical setting depend multiple 
factors. Number one, identification of the type of skin cancer is 
essential; Location is the second consideration. The location of 
skin cancer can have implications in terms of rates of cure of the 
skin cancer with a variety of different modalities. Additionally, 
dermatologists must assess whether and how they will effective-
ly close the tissue if choosing surgical excision, for example.

The overall general health of the patient is also a factor in 
treatment decision-making. In general, as individuals age, they 
may have more difficultly healing from surgical procedures, and 
they may be on medications, such as anticoagulants, that com-
plicate surgery but should not or cannot necessarily be stopped.  
Classically, there are also areas where excision is associated with 
a much higher risk of infection and non-healing, including the 
legs, some areas of the scalp.

The final very important piece of decision-making is patient 
preference. Some patients are much more comfortable with 
surgical procedures. Others, for a number of reasons, shy away 
from surgery. So patient choice, once presented with the risks 
and benefits of each procedure, must be taken into account.

SRT APPLIED TO KELOIDS
As dermatologists we see keloids all the time.  Certain 

patients, especially patients of color, are more prone to the 

INSIGHTS FROM MARK S. NESTOR, MD, PHD, FAAD

UNDERSTANDING SUPERFICIAL 
RADIATION THERAPY, ITS 
ROOTS, AND ITS APPLICATIONS
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The management of keloids is a clinical 
challenge for dermatologists and plastic 
surgeons. Previously available interven-
tions have provided mixed results. In 
some cases, recurrences after these treat-
ments are worse than the initial present-
ing keloid. As a result, patient frustra-
tion is common. New developments in 

the field of superficial radiation therapy are offering new 

approaches to patient care. Here’s a closer look at the state 
of the art. 

KELOIDS VS. HYPERTROPHIC SCARS
The very term “keloid” may be misused by both patients 

and physicians. There may be a tendency to confuse keloids 
with hypertrophic scars, but they are distinct presentations. 
Hypertrophic scars occur when there is an overgrowth of 
tissue at the site of the initial trauma. This raised scar tissue, 

DAVID J. GOLDBERG, MD, JD

CURRENT APPROACHES TO 
KELOID REVISION: THE FACTS

development of keloids in certain locations, especially areas 
such as the chest and back. Management of keloids has always 
been challenging. Surgical excision is itself straightforward, but 
the problem of recurrence is significant. Studies that show that 
keloids recur in up to 90% of cases following initial excision.  

We have modalities that are used non-invasively to try to 
reduce the risk for recurrence, but they’re not very effective. 
These include intralesional triamcinolone, intralesional 5FU, and 
other anti-inflammatory or immunomodulatory approaches.  

The use of an adjuvant radiation therapy has changed the 
way we look at recurrences of keloids. Studies show that you 
can reduce recurrences up to 90% by just doing a few brief 
superficial radiation treatments after excision of keloid. This has 
in large respect revolutionized how we look at removing keloids 
and reducing recurrences in these patients.

An advantage of SRT-100 is that treatment is fully customiz-
able. The dermatologist can program and utilize the device to 
treat what is optimal for reduction of keloids. Typically three 

exposures after excision is ideal. The device facilitates treatment 
in a safe and effective manner. My experience is that patients 
heal beautifully from this, with very limited or no recurrence.

A PATIENT-FOCUSED SOLUTION
Patient reaction to treatment with the SRT-100, either for 

NMSC or keloids, has been remarkable. Patients who have 
previously undergone surgical excision of a NMSC surgery 
often welcome the opportunity to have a different type of 
treatment for skin cancer that has no associated pain and 
leaves the area looking like nothing was done. That aspect is 
incredibly beneficial to our patients.  For the keloid patients 
who have been through many treatments and often multiple 
excisions, it’s opened up a new world for them. Keloids can-
not only be disfiguring, they can be painful, and the ability to 
remove a keloid and not have recurrence is life-changing.

As a physician I feel very fortunate to be able to offer my 
patients treatments using the SR-T100 that are beneficial for 
NMSC cure rates, to reduce keloid recurrences and, in general, 
to make patients happier with overall treatment. n

Mark S. Nestor, MD, PhD is Voluntary Associate Professor of 
the Department of Dermatology and Cutaneous Surgery at the 
University of Miami Leonard Miller School of Medicine and serves 
as Director of the Center for Cosmetic Enhancement® and Director 
of the Center for Clinical and Cosmetic Research in Aventura, FL.

Patient shown at baseline (left), after excision, and 6 weeks post-SRT.
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however, is generally confined to the margins of the initial skin 
insult.

A keloid, by contrast, is a raised scar that extends beyond 
the site of the initial injury or trauma. Often the keloid 
extends well beyond the margins of the initial injury. Patients 
describe the scars as almost parasitic in their persistence and 
their spread. 

Additionally, while hypertrophic scars are generally asymp-
tomatic, keloids are typically associated with symptoms like 
itching, burning, and sensitivity. They are more likely to impact 
function. 

Hypertrophic scars are more amenable to treatment, such 
as with lasers (discussed below), with long-term maintenance 
of benefit. True to their “parasitic” description, keloids are dif-
ficult to eradicate and have a high rate of recurrence.

LASERS DON’T TREAT KELOIDS
Laser therapy for scars is a continually evolving field. 

Fractionated lasers can be helpful for atrophic scars, such as 
acne scars. Use of pulsed dye and long-pulsed Nd:YAG lasers 
is effective for reducing the volume of hypertrophic scars. 
However, lasers have been disappointing in the long-term 
management of keloids. Ant short-term benefit that may be 
seen is generally followed by keloid recurrence.

DRESSINGS WON’T CUT IT
Excision followed by intralesional steroids or immunomod-

ulatory agents has been the primary mode of treating keloids, 
but the recurrence rates in the literature are as high as 70 per-
cent. Some surgeons have focused on the use of silicone dress-
ings in the post-operative period as a way to reduce the risk of 
recurrence after keloid excision. While patients may have very 
good outcomes in the short term, the use of dressings has not 
impacted long-term recurrence rates. 

SUPERFICIAL RADIATION TARGETS 
FIBROBLASTS

The rationale for use of superficial radiation in the manage-
ment of keloids is based on the suppressive effects of radia-
tion on fibroblast proliferation. This is a well-documented 
phenomenon and key to the use of radiation to treat non-
melanoma skin cancers.

Treatment with the SRT-100 for keloids involves excision 
of the keloid followed by SRT treatment delivered on two 
to three doses, beginning one to two days after excision. 
Success rates have been around 90 percent. Those keloids 
that do recur tend to be smaller than the excised lesions, 
and they may be more amenable to treatment with intral-
esional steroids. 

RADIATION THERAPY IS NOT NEW TO 
DERMATOLOGY

The SRT-100 technology is relatively new and represents an 
important innovation for the use of radiation therapy in prac-
tice. However, radiation therapy itself has a long history of use 
in dermatology. In my early years at NYU, we used radiation 
frequently. The treatment did not fall out of favor. It simply 
became expensive to offer radiation, and the costs were not 
seen to outweigh the benefits. As such, many facilities simply 
did not maintain their systems.

SRT FITS IN DERMATOLOGY 
The thought of incorporating superficial radiation into the 

clinic can seem daunting for dermatology practices. It is not. 
The most significant practice modification needed is the addi-
tion of lead-lined walls within the practice—something that is 
common to dental offices around the country. 

There are state regulations regarding the provision of radia-
tion therapy, including standards for delegation. Any practice 
must, of course, research and comply with these regulations.

The management of keloids has historically been frustrating 
for both patients and surgeons. Treatments utilized in the past 
have had disappointing and unreliable outcomes.

Superficial radiation therapy using the SRT-100 in conjunc-
tion with excision of keloids has emerged as a reliable, effective, 
and efficient option for preventing keloid recurrence.

The device brings back to practices a technology that has 
a proven track record in the management of skin diseases. It 
fits easily within a clinic, is safe, and meets a previously unmet 
patient need. n

David J. Goldberg, MD, JD is a clinical professor and Director of 
Laser Research in the department of Dermatology at the Mount 
Sinai School of Medicine and in practice at Skin Laser and Surgery 
Specialists of New York and New Jersey.

Keloid shown at baseline (left), 1 month (middle), & 9 months after SRT.

Courtesy of Dr. Goldberg
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Keloids, though generally a benign presenta-
tion, are associated with symptoms, such as 
itching, burning, and tenderness. They can 
be unsightly to the point of disfiguring, and 
their appearance can be psychologically bur-
densome to patients. When a patient pres-
ents with a keloid, the dermatologist must 
determine the individual’s treatment goals. 

For some, management of symptoms is sufficient. For others, 
excision is the goal. Symptom management is possible without 
keloid removal, using anti-inflammatory agents, like intral-
esional corticosteroids, however complete removal of these 
benign tumors requires surgery. Unfortunately, the weighted 
risk of keloid recurrence following surgery in the literature is 
71 percent. Worse still, if a keloid recurs, it often returns to be 
larger than the original tumor removed.

TREATING KELOIDS
Intralesional triamcinolone acetonide injection is the stan-

dard of care for management of keloid symptoms and it 
may reduce the size of the keloid but uncommonly results 
in complete shrinkage. Corticosteroids may also be associ-
ated with risk of pigmentary alteration, a concern for patients 
with darker skin tones, in whom keloids are more prevalent. 
Response rates vary from 50-100 percent, and if injected fol-
lowing keloidectomy, recurrence rates are about 50 percent.1,2 

Excision of the keloid followed by injection with interferon, 
which exerts antifibrotic and antiscarring effects, is another 
option, offering a recurrence rate of about 18 percent. It 
appears to provide benefit by normalizing keloidal fibro-
blasts to their normal phenotype, reducing to normal the 
production of extracellular matrix components present in 
scars, including collagen, and normal levels of collagenase, the 
enzyme which degrades collagen that are part of scars. 

Imiquimod is capable of inducing interferon locally in the 
skin. When applied after keloid excision, six-month recurrence 

rates in one prospective study were 0.0% and 6% in another 
pilot study. When imiquimod was applied after tangential 
shave removal of keloids, which leaves keloidal tissue below 
the level of the skin’s surface, recurrence was 37.5% in the 
imiquimod group and 75 percent in the vehicle group.3 

Injection at the time of surgery of a hydrogel of heat and dex-
tran treated collagen shows promise and has been reported to 
yield about an eight percent recurrence rate at 1 year, but is not 
available in the US. 

Radiation is known to delay normal wound healing. 
Typically not a welcome effect, this delay in healing was 
hypothesized to possibly reduce the risk for keloid forma-
tion following excision. Post-surgical superficial radiation has 
been shown effective to reduce keloid recurrence and is now 
an FDA-approved option for the management of keloids. 
Recurrence rates generally less than 20% have been reported 
and as low as 5% at seven years.4

In a retrospective study of keloids (55% on the ear) that 
were excised, the excision site was irradiated with an approxi-
mate total dose of 25-35 Gray (Gy). This resulted in no recur-
rences with a relatively short followup of 4-11 months. The 
authors found that hyperpigmentation was less frequent in 
those having 3 fractionations.

We use a treatment regimen that involves excision of the 
keloid followed by exposure to 30 Gy total dose delivered in 
factions over three sessions. The excision site should be irradi-
ated preferably on post-operative days 1, 2, and 3.

SAFETY PLUS EFFICACY
There had been some concern to use radiation to treat 

keloids, which are a bothersome but benign condition. It is 
important for both patients and prescribers to recognize that 
in all the literature, there is one report of a patient developing a 
fibrosarcoma three and half years after having a keloid removed 
and receiving low-level radiation therapy. However, in light of 
multiple, spontaneous keloids on the thigh being uncommon, 

BY BRIAN BERMAN, MD, PHD

A SAFE, EFFECTIVE OPTION TO 
PREVENT KELOID RECURRENCE
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and conversion from a benign keloid to a fibrosarcoma, if it 
were to occur, would likely require many more years to develop, 
the authors of the report suggest that the initial lesions were 
likely not to be keloids and possibly fibrosarcomas.

Superficial radiation therapy is FDA approved for use follow-
ing excision to reduce the recurrence of keloids. It is safe and 
effective and has a high level of patient acceptance. Many insur-
ance carriers have covered this treatment for keloid patients. n

Brian Berman, MD, PhD is Voluntary Professor of Dermatology 
at The University of Miami Miller School of Medicine and on staff 
at Skin and Cancer Associates in Aventura, FL. 
1. Robles DT, Berg D. Abnormal wound healing: keloids. Clin Dermatol. 2007;25(1):26–32.
2. Gauglitz GG. Management of keloids and hypertrophic scars: current and emerging options. Clin Cosmet Investig Dermatol. 2013 
Apr 24;6:103-14.
3. Berman B, Harrison-Balestra C, Perez OA, Viera M, Villa A, Zell D, Ramirez C. Treatment of keloid scars post-shave excision with 
imiquimod 5% cream: A prospective, double-blind, placebo-controlled pilot study. J Drugs Dermatol. 2009 May;8(5):455-8.
4. Guix B, Henríquez I, Andrés A, Finestres F, Tello JI, Martínez A. Treatment of keloids by high-dose-rate brachytherapy: A seven-
year study. Int J Radiat Oncol Biol Phys. 2001 May 1;50(1):167-72.

Keloids represent a significant concern that 
affects patients globally. Individuals are deeply 
impacted by the condition and there is wide-
spread demand for an effective treatment. 
The patient population comes to Lexington 
Plastic Surgeons from all over the world 
including Africa, Australia, and the Caribbean. 
We offer complimentary consultations in per-

son, via telephone, through the Internet, Skype or even via email 
through a review of submitted photos. We advertise aggres-
sively because we feel it is important to tell the world that there 
is a place that treats this dire problem. 

Surgeons have not been inclined to take on the task of man-
aging their patients’ keloids due to low satisfaction rates and 
low cure rates. Surgery is a coin toss in terms of whether the 
keloid will recur. In the event that the keloid does recur, it often 
comes back even larger. 

With Superficial Radiation Therapy, we have developed a pro-
tocol that is achieving a 95 percent success rate which we feel is 
very important to share with the international community. The 
gold standard, which used to be surgery followed by electron 
beam radiotherapy in a hospital setting only gets 70 to 75 per-
cent success rate. Coordinating surgery with radiation therapy 
afterwards was a challenge. However, we now have an in-office 

protocol that allows us to do the surgery, do our intraoperative 
platelet rich plasma technique, and then follow that up with 
superficial radiation therapy for three days post operatively. 

THE PROBLEM OF KELOIDS
So many of our patients come to us extremely distressed 

and overwhelmed that they’ve had keloids for years and it has 
affected their self-esteem and their way of life. They have had 
prior surgery—sometimes multiple surgeries—and even had 
radiation therapy already but are coming to us looking for some 
degree of hope, something that can salvage their self-esteem 
and improve their condition. 

UNDERSTANDING TREATMENT
For over 15 years, we have been treating patients with hyper-

trophic scars and keloids. Lexington Plastic Surgeons is a practice 
that has an ethnic focus with cosmetic and reconstructive sur-
gery performed on countless people of color. For years we have 
been experiencing the keloid problem in our patient base with 
a low treatment success rate. In the past we had used surgical 
incision and V-beam laser to try to thwart keloids or hypertro-
phic scars, with insignificant results. These methods were yield-
ing only about a 50 percent success rate, sometimes causing 
those lesions and keloids to recur even larger. We started using 

BY MICHAEL E. JONES, MD

SUPERFICIAL RADIATION THERAPY FOR KELOIDS: 
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platelet rich plasma intra-operatively after we had removed the 
keloid which, looking back anecdotally at our patient popula-
tion, seemed to increase the success rate from 50 percent to 
60 percent. We then happened upon superficial radiotherapy, 
which was originally an in-office treatment developed for non-
melanoma skin cancers. With the recent FDA approval for the 
use of this device in the treatment of keloids, we realized right 
away that we needed to have it as a part of our armamentarium 
to address the keloids and scars that can develop from the sur-
geries that we perform ourselves. 

We are using radiation to treat the keloids because multiple 
studies have indicated that the hallmark for keloid care is surgi-
cal excision followed by radiation therapy. In the past, high-
powered machines were used to deliver the radiation using 
electron beam therapy, or linear accelerators. Now with the use 
of superficial radiation we are able to deliver the same radiation 
dose in an office setting. The superficial radiation is only affect-
ing the cells and the skin at the level that needs the treatment. 
The radiation does not pass through the body yet it affects the 
fibroblast cells that live in the superficial skin which produce the 
extra scar tissue and the collagen. The success of the protocol 
lies in the ability to offer the superficial radiation in-office, mak-
ing it relatively easy for patients to obtain treatment. 

THE PROTOCOL
Our recently published treatment protocol involves extral-

esional excision of the keloid. Wherever possible, we are remov-
ing the keloid with a cuff of normal tissue around the keloid so 
that we can eliminate all of the diseased cells that are potentially 
leading to the collagen growth and the keloid itself. In the 
operating room we are elevating flaps to allow for a tension free 
closure. We will advance and rotate our skin flaps if necessary in 
order to obtain that tension free closure.

We use the fibrin platelet pore component of the PRP acti-
vated with thrombin to form a sort of tissue glue to allow those 
flaps to adhere to the subcutaneous tissue and then we will use 
the platelet rich plasma, activated or non-activated, under the 
skin flap in the incision and then on top of the skin. 

Then, we close the wounds with monofilament absorbable 
sutures such as Monocryl; absolutely never use Vicryl in closing 
these incisions, as Vicryl sutures lead to far too much inflam-
mation, which can potentiate keloid formation. We also use 
Dermabond and Steri-Strips to assist in wound closure on top 
of the platelet rich plasma that we have applied to the skin. 

We treat these patients for three days, getting three fractions 
of superficial radiation therapy in the office subsequent to the 
incision. It is very important that radiation therapy be started 
within 72 hours of the excision, as most of the literature has 
stated, to get the best results for radiotherapy.

The adequate candidate for this approach is anyone with a 
keloid that is causing them significant pain; anyone that may 
have folliculitis that is draining puss; or anyone who is just both-
ered by their keloid in general. We are now investigating and 
have obtained an IRB for extreme keloids, those keloids that are 
so large that they cannot be removed surgically. We are experi-
menting with treating them with preoperative radiotherapy 
much in the way an oncologist would treat an non resectable 
tumor with radiation to try to get it to shrink to a small enough 
degree that it becomes amenable to surgical excision. This 
method has revolutionized the treatment of keloids and the 
success rate we can obtain. 

A SIGNIFICANT RESPONSE
We have had significant response to our treatment with 

many patients giving us unbelievable testimonials as to how 
we have changed their lives. Patients often come back to see 
us in tears because they are now seeing their faces for the very 
first time. They’ve been riddled with keloids and are now finally 
feeling confident. Some no longer have to cover up because 
they may have a keloid on their face or neck. We feel really 
empowered by this, because it makes us feel like we are really 
making a difference in people’s lives. Because of the success we 
have had at our New York City location, we have opened Keloid 
Treatment Centers in Washington DC area, Atlanta, Miami, and 
soon in Michigan.  

We at Lexington Plastic Surgeons have embraced this tech-
nology and technique, and embraced these patients in such a 
way that we really want to make it accessible for them to get 
the treatment they deserve. n

Michael E. Jones, MD, is board certified by American Board of 
Facial Plastic and Reconstructive Surgery and American Board 
of Otolaryngology-Head and Neck Surgery. He is Founder and 
Director of Lexington Plastic Surgeons with a flagship office located 
in New York City, as well as additional offices in Newark, New 
Jersey; metropolitan Washington, DC; Atlanta, GA, Miami, FL and 
Los Angeles.

“Multiple studies 
have indicated 

that the hallmark 
for keloid care is 
surgical excision 

followed by  
radiation therapy.”


