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packeRoUsn. Photodamaged skin is characterized not only by
rhytides, bur also by epidermal and dermal arrophy, rough skin
texmure, irfegular pigmentanon, iclangicctasias, laxity, and en-
larged pores. There is growing interest in the development of
noninvasive methods to treat photodamaged skin. Skin photo-
rejuvenation i the visible improvement of photodamaged skin
using a laser or other light source. A noncoherent, broadband,
pulsed light source is cffective in the weatment of vascular and
pigmented lesions of the skin. This study evaluates the role of
intense pubied light in the rejuvenation of photo aged skin,
oBfECTIVE. The purpose of this study was 0 cvaluate and
quantify the degree of visible improvement in photodamaged
skin following a series of full-face, intense pulsed light reat-
menis,

METHODS. Forty-nine subjects with varving degrees of phom-

damage were treared with a series of four or move Full-face
treatments af 3-woek intervals using a nonablative, nonlaser in-
tense pailsed visible light source, Fluences varied from 30 o 50
Jiem?®, Subject evaluation and skin biopsics were psed 1o assess
treatment fesuli.

HESULTS, All aspecs of photodamage including wrinkling, skin
coarseness, irregular pigmentation, pore sire, and telangsccta-
sias showed visible improvement in more than 20% of subjects
with minimal downtime and no scarring. Eighty-cight percemt
of subjects were satisfied with the overall resulis of their treat-
ments.

CcONCLUSION. Treatment of photodamaged facial skin using a
series of full-face treatments with imtense pulsed light is a new
and effective noninvasive method of skin rejuvenation with
manimal risk and no patican downtime,

PHOTODAMAGE 15 the resulr of chronic ultraviolet
(UV) light exposure inducing characteristic epidermal
and dermal changes. The visible signs of photodamage
are characterized by thinning of the epidermis and der-
mis, coarse skin texture, wrinkling, pigmentation alter-
ations, telangiccrasias, and in some cases actinic kera-
toses and epidermal malignancies. The clinical picture
of photodamaged skin is more than just chytides. Con-
sequently treatments thar focus only on improvement in
rhytides will, by nature, produce resules limited o im-
proving only one visible component of photodamaged
skin. Conversely a treatment that is able 1o improve
each of the different components of phorodamaged skin
will result in a more dramatic visible improvement.
Numerous treatments have been developed to im-
prove the appearance and health of photoaged skin,
These include various topical agents such as glyeolic
acid,' retinoids,™* ascorbic acid,’ a variety of chemical
peeling agents,” dermabrasion,® epidermabrasion and
laser skin resurfacing.™ To date the most effective
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methods for improving photodamaged skin have been
mvasive. The major disadvantage of invasive rrear-
ments is the requisite recovery period following proce-
dures such as laser skin resurfacing. In addition, scar-
ring has been reported with each of the invasive
procedures including laser resurfacing, '™

There has been grear interest in the development of
noninvasive and nonablative methods to effectively
improve the appearance of photedamaged skin with-
out patient downtime. Recently a 1320 nm laser has
shown some promise in the nonablative treatment of
wrinkles.'>"" In addition, the pulsed dye laser has been
used to treat selected facial rhyrides.'"* Electrosur-
gery has also been used to improve rhytides in a nona-
blative method.'* A noncoherent, nonlaser, filtered flash-
lamp emiming a broadband visible light has been shown
to be highly effective in the treatment of a variety of vas-
cular and pigmented lesions of the skin.'” Most recently,
Goldberg'™ reported the results of intense pulsed light in
the treatment of superficial rhytides,

This study describes a new application of inrense
pulsed light rechnology and evaluates the visible im-
provements seen in photodamaged skin following a se-
ries of full-face treatments. The role of intense pulsed
light in skin rejuvenarion and the advantages and po-
tential benefits of this procedure in the amelioration of
photodamage are discussed.
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Methods

Subjects

Forty-nine successive patients (43 female and 6 male), ages
30-64 years, with varying degrees of photodamage and
wrinkling who complered berween four and six full-face
treatments participated in the study. All patients were of
Fitzpatrick skin rypes I-111. All patients had visible evidence
of photoaging (wrinkling, irregular pigmentation, telang-
ictasias). All patients o be treared underwent physician
history and examination o exclude recent oral retinoid drug
use, sensitiviry to infrared radiation or visible light, use of
photosensitizing medications, or the presence of any suspi-
cious lesions. Panients were placed on o simple skin care reg-
imen with a gentle cleanser, moisturizer, and sunblock. Pa-
tients using topical tretinoin or topical or oral medications
for rosacea continued these treatments as needed. No other
trearments were permirred, All patients gave informed con-
sent for rreatments and photographs.

Treatment Protocal

A noncoherent, filtered broadband pulsed flashlamp (Vascu-
light, ESC/Sharplan, Norwood, MA) emitting in the range of
S00-1200 nm was used for all treatments. Each patient un-
derwent ar least four and up o six full-face rreatments. The
average number of treatments for the 49 patients was 4.94.

Treatments were administered at 3-week intervals. The
entire face including the lower evelids, but excluding the up-
per eyelids, was treated ar each session. Eyelids were pro-
tected by small external plastsc shields. Treatment fluences
varied between 30 and 50 Jlem®. Energy was delivered in
double or triple pulse trains of 2.4-4.7 msec with pulse de-
lavs of 10=60 msec. Cut-off filters of 550 or 570 nm were
used for all rreatments. A chilled colosless ultrasonic gel was
applied directly to the light guide of the cutoff filter prior to
application to the skin. Specific treatment parameters were
changed at each trearment for each patient depending on the
results of the previous treatment. At each subsequent treatment
the fluence was generally increased by 1-2 Jfem®. The entire
face was treated ot each session except in some of the male sub-
jects (50%) who elected to avod treatment of the beard area
hecause of potential hair loss, Treatment parameters were chio-
271 b ITERTEe OF pUrpuri.

In working with the double-pulse parameters, it was ob-
served that lengthening the second pulse duration (ro 4.0
msee of more) andfor the interpulse interval (to 20 msec or
more) and maintaining a fluence of 36 Jfem® or less almose
entirely eliminated the appearance of purpura. In addition,
it was observed that carefully maintaining a skinflight guide
distance of 1 mm or more was also very impostant in pre-
venting purpura or blister formation. The object of cach
treatment was to prevent any patient downtime while maxi-
mizing the improvement i the vascular and pigmented le-
siptis and overall skin appearance, Subjects were asked w
evaluate the degree of change visible in their skin for each of
the following criteria: fine wrinkling, skin smoothness, skin
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laxity, irregular pigmentation, redness, flushing, presence of
telangiectasias, and pore size. Subjects were abso asked o
rate their overall improvement as well as the degree of dis-
comfort, any adverse outcomes, and any “downrime™ as de-
fined as any time missed from usual acrivities dure to trear-
ments, Pretreatment with a 4% lidocaine cream (ELA-Max,
Ferndale Labs, Ferndale, MI) for topical ancsthesia was
used 30 minutes prior to rrearment. Subject evaluations
were obtained 34 weeks after the final mreatment. Skin bi-
opsics were obtained from the forehead of one patient prior
to treatment and 4 weeks after the final reamment. Subject
photographs were obtained pretrearment after two treat-
ments and 3-4 weeks after the final reatment.

Results

A total of 49 subjects completed the series of treat-
ments and the questionnaire. The average number of
treatments was 4.94. A toral of 242 full-face trear-
ments were performed. Patients were asked to rare the
severity of wrinkles, skin texture, skin laxiry, ir-
regular pigmentation, pore size, telangiectasias, facial
redness, and facial flushing on a nine-point scale be-
fore and after all treatments were complered. Parients
were also asked to rate the percentage improvement
observed after treatments for each of the above crire-
ria. Table 1 shows the pre- and posttreatment severity
scores for each criteria. Figure 1 shows the percentage
improvement observed for fine wrinkles. Overall 64%
of subjects reported ar least a 25% or greater improve-
ment in fine wrinkles, 46% of subjects reported a
50% or greater improvement in fine wrinkles, and
18% of subjects reported 75% or greater improve-
ment in wrinkles, From the dara, all subjects reported
at least some degree of improvement in fine wrinkles.
Figure 2 shows the improvement in skin smoothness.
Nearly 72% of subjecrs reported a 50% or greater im-
provement in skin smoothness; 44% reported a 75%
or greater improvement. Figure 3 shows the improve-

Table 1. Pre-and Postireatment Severity Scores

Sty
Chinicad Crereria Pretreanrmen Posttreatmett
Fine wrinklos 5.00 L83
Skifn COAFSENess 568 2.68
Lkin smoathness 510 2.00
Skin lansty 553 200
Pose s & TH 227
iregular pigrentation 541 2.00
Telorgectass 54 202
Facial rgihama 540 215
Fatal flushmg 460 2.37
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Figure & Improwernent in facial erythema (n = &4)

skin in the same subjpect. Table 2 reports the adverse ef-
fects encountered. Whereas ervihema and swelling
were common immediately following treatment, these
effects generally resolved wirhin 12-24 hours and were
pencrally mild enough that subjects expenenced no
limaranons in thelr acnvines ||.'r::|;'u1|:.1r:|' discoloration
consisted of a darkening of lentigines and freckles fol-
lowing treatments. [hese effects were common and
expected, and resolved completely within 7 days, Only
2 of a total of 242 full-face trearments resulted in any
patient downtime. Two subjects reported a “downnme”
of 1 and 3 davs due to moderare o severe swelling, The
same subyjects had no downtime with any of their four
other rreamments. The most severe swelling observed fol-
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Figure 7. Overall improsement (n = 45)

lowing treatment occurred o one subject whio had just
complered a course of annbione (zithromasx)

Subject satistaction 15 reported i Table 3. Owerall
100 of subjects reported some degree of satisbag
tion. Eighty-eight percent of subjects (43 of 49) were
sansfied while 61% were very satishied with the resulis
of their treatments. Minetv-six percent of subjects
would recommend the trearmenis,

Discussion

This study evaluares the ethcacy and safety of a new ap
plication of a hilrered, noncoherent '|'|'.'||\.|'|_| lght source in
the nonablanive rejuvenanon of phoroaged Facial skin.
Skin :|'l'."||.lI!m-.':-l.:l'..'rrl..l.I!l-:lfl i5 the IMPrOVETIEnt af p||||‘.|:-
damaged skin using a laser or hght source. True skin re-
juvenarion is the improvement not only of rhytides, but
alen improvement in all elements of photodamage n-
cluding skin texture, irregular pigmentarion, and telan
giectasias, The optimal goal of skin rejuvenanon is the
visible improvement in all elements of photodamage
This study evaluated a previously described technigue
using intense pulsed light o treat photodamaged
skin,'™" In this technique a series of five full-face
treatments are performed at 3-week intervals using
specihic parameters. Relanvely short pulses of 2.4-4.7
msec with interpulse delays of 10-60 msec and flu-
ences of 30-50 Jfem® are used with a 550 or 570 nm
cutotf filter. Fluences were varied depending on the
immediate skin reaction observed. In general, a mld
amount of ervthema and darkening of freckles and

lenngines developing within 1-2 muinutes of a pulse
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Figure 8. A 58-year-old man: A) before and 8]
after fiwe full-face intense pulied light treat-
ments. Mote improvement in rhytides, skin
texiure, telangiectasias, and lentigines.

Flgure 5. A 40-year-old woman: A) before
and B} 3 weeks after four full-face in-
tonse pulsed light treatments, Note ower-
all improvement in pigmentation, skin

were the guidelines used to determine the clinical end
point of each treatment. This immediare result could
be obtained by varying the fluence and the distance
between the skin and rthe light guide of the handpicce.

In this study, 49 subjects underwent a rotal of 242
full-face treatments. Patient evaluanion demonstrated
consistent, visible improvement in all aspects of pho-
todamaged skin, Fine wrinkling, irregular pigmenta-
tion, skin rexture, pore size, telangiectasias, and facial
erythema all showed visible improvement as rated by
patient assessment. While no subjects reported a 100%
improvement in fine wrinkles, all subjects reported at
beast some degree of improvement. Wrinkle scores im-
proved from a pretreatment score of 5.00 (moderate) to

texture, and periorbital rhytides,

Figure 10, & S4-year-old woman: A) before
and B] 4 weeks after five full-face intense
pulsed light treatments. Note improvement in
fine wrinkles and skin texture.

2.83 postrreatment (mild o moderate). The percentage
improvement reported by subjects varied from less than
10% (9.1%) o a maxamum of 75-90% [18.29%);
45.5% reported 50% or greater improvement and 64%
reparted 235% or greater improvement in wrinkles.

Skin texture improved o some degree in 97.7% of
subjects, with 72% reporting a 50% or greater im-
provement. The appearance of pores showed similar
results, with 97% of subjects reporting some degree of
visible improvement in appearance; 67% reported a
50% or greater degree of improvement in the appear-
ance of their pores.

OFf interest, subjects reported improvement in skin
lasaty. Pretreatment severity scores improved from 5,53
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Figure 11. Photomicrographs of blopsy specimens of forehead skin
&) before and B) 4 weeks after five intense pulsed light treat-
ments in a 59-year-old man,

imoderately severe) o 2.00 (mild). All subjects re-
sponding (N = 15) reported at least some degree of
improvement in skin laxiry.

As would be expected, facial telangiecrasias showed
a high degree of improvement, with 50% or grearer
improvement reported by 70% of subjects and 75%
or greater improvement in 38% of subjects. Of partic-
ular interest was the substantial degree of improve-
ment noted in subjects with facial erythema and flush-
ing. Fifty-nine percent of subjects reported a 50% or
greater improvement in erythema and 60% reported a
50% or greater improvement in flushing, While facial
ervthema and flushing are not exclusive to photodam-
age, they are common findings in the Caucasian popu-
lation. Many panents with photoaging also have some
degree of concomitant erythema with or without flush-

Figure 12. Photomicrograph
A) wntreated forehead and B) trested forehead 4 weeks after the

fifth intense pukied light treatment.

of biopsies of forehead skin from the

ing. Likewise, patients with rosacea frequently also
show some degree of photoaging. Treatments for facial
erythema and flushing have been of limited success. In
addition, current nominvasive and invasive methods for
skin rejuvenation show limited or no improvement in
erythema or flushing and may even exacerbare these
symptoms.'” The im in telangiectasias, ery-
thema, and flushing seen with the rechnique described
is an added benefit of skin rejuvenation with intense
pulsed light.

The results in this study show a high degree of pa-
nient satisfaction. All subjects reported some degree of
overall improvement, with 69% reporning much or
very much overall im . Owverall sansfaction
was equally high, with 88% of subjects sarisfied, 61%
very satisfied, and 27% extremely satisfied. Ninety-six
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Table 2. Adverse Effects Table 3. Subject Satifaction
Criteria Percent Reporting MNismber Perant
Temparary discolaraton 65% fuot satishied o 0
Temparary swelling Slighitly satisfied B 12
Hane 45%, Satrfied 13 7
Hlild 5% Wery satishied 17 34
Moderaie 10% Extierredy watnfied 13 7
g 1% N = 49
Blistery
Mone Bt
Bk o'
Moderate or severe 0% light was delivered in triple 7-msec pulses with 50-
Scarring msec interpulse delays and fluences of 40-50 Jfem®.
Mone 100% The rechnique in the study by Goldberg differs in
“Downtame” in Cays several important ways from the techmigque described
. ;M""“m’"“ b il in this study. First, the parameters used in this study
1':;: 'M? were of shorter pulse durarions (2.4-4.0 msec versus
% i : 7.0 msec) and shorter interpulse intervals {10-20 msec
versus 50 msec). Furthermore, double-pulse modes
N = 29

percent of subjects indicated they would recommend
the trearments.

The histology presented in this study showed a
greater degree of change than expected or previousiy
reported. New collagen was observed not only in the
papillary dermis but throughout the full thickness of
the reticular dermis. In addition, resolution of the su-
perficial dermal inflammartory infilirare and papillary
dermal melanophages was noted. Additional studies
are needed to further evaluate the hisrologic improve-
ment in photodamaged skin with intense pulsed light.

The absence of purpura with this technique is a ma-
jor advantage over the pulse dye laser and permits
treatment of the entire face with no downtime. The
epidermal and dermal improvements observed with
intense pulsed light treatments produces an entirely
different result than is seen with the Nd:YAG laser at
1320 nm. Ar this wavelength the Nd:YAG laser has
some effect on wrinkles but lacks the benefits of in-
tense pulsed light on the epidermis, hyperpigmenta-
non, and relangiectasias,

The present study differs in several important ways
from a recently published study evaluating the use of
intense light in the trearment of rhytides.'® In
this study of 30 female subjects with Firzparrick rype
I-11 and class 1-11 skin types, Goldberg concluded thar
inrense pulsed light could improve some chyrides, how-
ever, less dramatically than is seen wirth ablarive rech-
niques. Twentv-five of 30 subjects showed some im-
provement in periorbital, perioral, or forchead rhytides,
with 9 subjects showing substantial improvement. One
to four treatments to selected regions of the face were
performed over 10 weeks. Using a 645 nm cutoff filter,

were used versus triple-pulse modes and a 550 nm cut-
off filter was used versus a 645 nm filter. With shorter
pulses lower fluences are used (30-42 Jfem?) 1o mini-
mize direct epidermal injury.

In theory, the parameters used in this study would
be expected to have a substantially different effect on
the skin. Whereas a 645 nm filter and longer pulse du-
rations with longer interpulse intervals would have a
greater thermal effect on larger diameter and deeper
vessels, a 550 nm filrer with shorter pulses and short
interpulse intervals would have a relarively greater ef-
fect on epidermal and superficial dermal melanin and
more superficial, smaller diameter vessels. The larter
parameters would be expected to produce a greater
overall textural change as well as a greater effect on
epidermal and superficial dermal hyperpigmentation.
Indeed, with the parameters used in rhis study it was
observed thar ro more effectively eradicate larger and
deeper vesscls a higher cotoff filter (570 nm) with
longer pulses (3.5-4.7 msec) and longer interpulse in-
tervals (60 msec) was occasionally needed. On the
other hand, improvement in skin rexture, fine wrin-
kling, pore size, and irregular pigmentation was most
effecrive with a 550 nm cutoff filter and shorter pulses.

A second important difference berween the present
study and the Goldberg study is thar the entire face
was treated in the technique described in this study.
To observe an overall improvement in all symptoms of
photoaging it is necessary to perform full-face trear-
ments rather than partial-face rrearments, It is sug-
gested by this study that the high degree of patient sat-
isfacrion is ar least due in part 1o the improvement
seen in the entire facial skin.

A third difference observed with the rechnique for
skin rejuvenation described in this study is that it is
necessary o do a series of five or more multiple se-
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quential rearments. This allows for a gradual, progres-
sive visible improvement while enabling treatments o
be gentle enough ro avoid adverse effects or patient
downtime. This contrasts with the Goldberg study
where some subjects had only one trearment. Finally,
the Goldberg study focused on intense pulsed lighe
treatment of wrinkles. In contrast, this study invesn-
gated a new and unique apphication of intense

light in the visible improvement of photoaged facial
skin, including wrinkles.

Though it is not known whether additional rrear-
ments bevond the five described in this study would
produce substannally grearer resuls, abservations o
date suggest that ar least some patients continue to
show progressive improvement with addinional rrear-
ments.

In conclusion, the rechnique described in this study
shows efficacy in visibly improving all aspects of pho-

toaging, including fine wrinkles, irccgular pigmenta-
vion, skin texture, pore size, and relangiectasias. A se-

ries of full-face intense pulsed light trearments are safe
and readily tolerated by patients with minimal adverse
effects, minimal downtime, and minimal risk of scar-
ring. Treatments are relatively easy for patients to un-
dergo. The average treatment duration is 200 minuotes,
and the discomfort of treatments is made quite tolera-
ble with the pretrearment use of Ela-Max cream (the
aurhor’s unpublished data).

The ultmare goal of any cosmetic procedure is a
satisfied panent. In the rearment of photoaged skin,
patients are seeking some degree of visible improve-
ment in all aspecrs of aging. While partient expecra-
tions may vary, to some degree all patients desire a
visible improvemenrt in wrinkling, skin texture, irregu-
lar pigmentation, and t:hngu-cums In addition, pa-
tients are increasingly seeking nonimvasive or minimally
invasive methods to improve the effects of aging. A
treatment that can accomplish consistent visible im-
provement in the skin with no downtime is highly desir-
able, This study shows thar the rechnigue tor skin reju-
vemation using serial, full-face rreatments with a filtered,
noncoherent pulsed light source achieves a high degree
of patient satisfacnion nomninvasively, with no downtime
and manimal adverse eftects. Further investigation to
evaluate long-term results, increased benefirs of addi-
tional treatments, degree of histologic improvement,
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and additional benefits from combined technologies is
presently under way.
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Commentary

The concept of rejuvenation of photo-aged skin is one of the
hottest topics among dermatologic surgeons and the general
public. Those of us who treat patients in cosmetic dermatology
know of the daily multiple requests 1o improve wextmre, color,
pore size, broken blood vessels, and wrinkling. As dermatolo-
gists we have endeavored o improve and perfect numerous
techniques such as chemical peeling, ablative and non-ablanve
resurfacing, dermabrasion, and various visible light and near IR
laser treatments. More recently we have pursued newer modali-
tic such as micro-shrasion to accomplish skin texiural im-
provement with no patient “downtime.”

What perfect sense to use a hght source (IPL; intense pulsed
light] which combined many wavelemgths [vellow, red, and
ncar IR w.u:in‘mt.hq T .l.ﬂ:l!ll'l]!lslh il'lpmn:mn:ll of many as-
pects of photo-aging. Dr. Parrick Biner, Jr's retrospective study
of 49 patients treated with standardized parameters and tech-
nigue with one light source breaks new ground in the concepr
of IPL. rejuvenation of photodamaged skin. While dermatolowic
surgeens like Dr. Mirchel Goldman and Dv. Margaret Weiss
and many others have helped improve IPL parameicrs since
1994 and have obscrved great anbity for use in reduction of rel-
angicctasias and poikiloderma,’ observations of sccompanying
improved skin texmure and reduced wrinkling were anccdoal,
Dir. Birrer has put this all rogether with a coordinated series of §
treatments with careful evaluation of photographs, patienr seli-
assessment, and some hisiology, Althoogh photographs may be
difficult to interpret for fine wrinkling and textural changes, his
disribution of improvement scores appears to be valid. Telan-
gicctasias were improved in the vast majority by 50-90 %
which is similar to what we have observed. Reductions in facial
fushing hint thar IPL may abso help alleviate sympioms of rosa-
cei. Improvement of mottled pigmentation was not quantitated
bur is illustraved dramatically in the accompanying Figures.
Most significanily is the concept of mukiple weaiments 1o al-
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low for gradual improvenient with reatment parameiers below
ihie threshold for serious adverse effects,

Until others confirm these findings, however, there will be
much controversy over the gquantity and quality of results. But
studies such as Zelickson and Kist* showing increased collagen
I, I, collagenase, elastin, hyvaluronaie recepior, and pro-col-
lagen in histologically examined skin after treamment with
pulsed vellow dye laser and IPL give additional evidence in sup-
port of the resulis reporied i this article, Studies are presenily
underway with even more sophisticared technigques, ie, skin vur-
face microscopy, to document textural and pore size changes
with [FL.

What remains for us now is 1o clacidare how w besy wilize
all the non-invasive modes of collagen remodeling and textural
improvement—IPL, pulsed dye laser, 1320 nm, light chemical
peels, and micro-abrasion o develop the optimal regimen for
photodamaged patient. What is clear is that IPL can ireat many
of the signs and symptoms of photo-aging, what is equally clear
is that the dermarologic surgery community will be the group
thar discerns the best indications for and sequence of the vari-
pus mimimally invasive modalitics available in the coming
years.

Roserr A. Weiss, MD
Baltimore, Marvland
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