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ered in one to three separate emissions with a delay tme of
1=30) mscc between pulses, Three spot sizes are available:
8 mm x § mm, B mm * 15 mm, and B mm * 35 mm.

Exprosire Method

Through the cutoff filter of $50 nm or 570 nm, the parame-
ters used for the treatments were a toral fluence of 28-
32 Jfem? with a double pulse mode of 2.5-4.004,0-5.0 msec
and a delay time of 20.0/40.0 msec betwreen pulses. The
550 nm fileer was used to improve superficial lesions like
pigmentations. The 570 nm filter was used to improve telan-
giectasias because of its deeper dermal penetration of energy.
During the procedure, chilled, colorless gel was used 1o pro-
tect the epidermis and w aid in delivering the light uni-
formly onto the skin surface. Chilled gel was applied to the
filter surface just before each shor, keeping about 2 mm of
gel-filled space between the skin and filver surface o avoid
the direct contact. Another important precaution was o
keep the filier parallel to the skin to avoid uneven treatment
{Figure 1}.

The fluence was sét so that there would be only a parrial
redniess in the treated area immediately after exposure and &
slight increase in the darkness of the pigmented lesion sur-
face, Although we believe a higher efficacy can be obtained
with a higher luence, the energy strength was lowered if the
patient complained of pain. Also, unbearable pain is a pood
telltale sign of a superficial burn of the skin.

Patients usually state at the impact that they feel hear and
toderable pain. Mo topical anesthesia or other pain freat-
meEnt Witk necessary except for the sensitive pabient who re-
quired an EMLA type of superficial anesthesia, which re-
lieves much of the snmulating pain.

The procedure took an average of 20 minutes, The upper
evelids in all patients and the beard area in men were spared
treatment, Treatment was repeated a minimum of three
times and a3 maximom of six nmes ar 2- to 3-week mtervals.

Figure 1. The gel keeps the space between the skin and the filter
constant and keeps the filter parallel to the skin.
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Mo pretreatment was used, Melamn-suppressing treatment
was started only in melasma patients after the end of the
third treatment, wsing 5% hydroquinone, 0L1% retinoic
acid, and steroid cream ointment. External applications of
medication were suspended until the third treatment i or-
der to observe the presence of any postinflammatory pig-
mentation, All patients gave informed consent for treatment
and photographs,

Results

The results were evaluated and rared by both the pa-
tients and physicians on a four-point scale ar the end
of the third treatment:

Az To-100% improvement (excellent)
B: 51-75% improvement (good)

C: 26-50% improvement (fair)

D: =25% improvement (poor)

Figmentation

The results of the evaluanons are presented in (Table
1). There were no cases that showed any increase in
the dark color of the pigmented lesion. There were
cases of repeated recurrence of melasma without any
postinflammarory hyperpigmentanion even though no
external treatment was given. The dark color gradu-
ally faded through repeated treatrment.

fi.f:'m.':.::! Applications

Patient 1. Patient 1 was a 47-year-old woman with pig-
mentanon and telangiectasia over the cheek (Figure 2A).
IPL treatment was repeated three times at 2-week in-
tervals with 550 nm and 570 nm filrers. There was an
improvement in pigmentation and a remarkable im-
provement in telangiectasia (Figure 2B). The panent
noted that improvement in both pigmentation and el
angiectasia was excellent, while blinded physician as-
sessment rated the improvement in pigmentation as
good and in relangiectasia as excellent.

Patient 2. Patient 2 was a 36-year-old woman with fine,
distinct pigmentation (Figure 3A). IPL treatment was
repeated three tmes at intervals of 2-3 weeks with a
550 nm filter. There was remarkable improvement. The
paticnt was satishied, stating thar her makeup held ber-
ter (Figure 3B). The patient noted thar improvement in
pigmentatnon was excellent. Blinded physician assess-
ment rated the improvement as good.

Patfient 3. Patient 3 was a 66-year-old man. The panent
had trouble with telangiectasia (Figure 4A). IPL treat-
ment was repeated four fimes ar intervals of 3 weeks
with 550 nm and 570 nm filters. Telangiectasia was
remarkably improved as well as improvement of skin
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Tabsle 1. The Results
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—
Pigmented Lesion Telangriectasia Skin Testure
Evaluatior?  Physician M) Fabent %) Combined () Physioan (%)  Petent %) Combined el Phyacian e/ Aatenr (%) Combined (%)
A 45,5 474 4B 4 313 333 333 93 17.5 134
B 4332 1.0 421 L1 %] 4.4 S0.0 454 98 52.6
c 53 £13 63 5.6 187 1.1 381 175 irA
o 1.0 53 32 56 56 56 1.2 52 6.2

" & TE=100% improwesent. B 56-T75% mpmowvement, T 26-55% improvement, D 0-24% mprovement

texture (Figure 4B). The patient noted that improvement

in telangiectasia was excellent and blinded physician as-
sessment also rated the improvement as excellent.

Telangiectasia

In many cases, sansfactory results were identified even
at an early stage of trearment (see Table 1).

Skin Texture

Almost all cases showed an improvement in skin tex-
ture (see Table 1). In some cases, wrinkles also became
less noticeable. Most of the women were satisfied with
the results, and felr thar their makeup held betrer.

In this study the results were evaluated ar the end of
the third trearment. A limired number of patients re-
ceived five treatments and were evaluated 3 weeks
later. It was found thar consisrently better results were
obtained in the group that received five treatments.
No downtime was noted.

Complicanons were seen in four cases immediately
after treatment as a fever sensation and redness in the
treated area, which disappeared within 48 hours. Of

Figurs 2. A &7-year-old woman A) before and B) 3 weeks after
three IPL treatments. Note the improvement in plgmentation and
telangiectasia,

those, three cases developed into blister formanon the
following day but gradually healed within § days with-
out leaving any scars, hypopigmentation, or hyperpig-
mentation.

Discussion

In this study, IPL technology and the parameters de-
veloped by Birter®'? were utilized to examine the
possibility of applying the photorejuvenation proce-
dure to rype IV=V Asian skin. There were some re-
ports on photorejuvenation, but their main objectives
were limited to the treatment of wrinkles and acne
scars. The reports by Birter™'? describe the general
improvement of both pigmentanion and deteriorating
skin texture in aging skin by the photorejuvenation
vechnique with IPL.

Conventional laser rechnologies including Q-switched,
nor-Q-switched, ruby, alexandrite, Nd:YAG, and pulsed
dve lasers have proved effective in the treamment of pag-
mentation, but with some adverse sequelae of postin-
flammarory hyperemia and hyperpigmentation even
among Caucasian patients. We observed in the trial
cases of those ablarive technologies that downtime
would sometimes persist for more than 6 months in
Asian skin."' This is the primary reason these ablanve
technologies have been abandoned by Asians. With
IPL treatments, however, good results have been ob-

Figure 3. A 36-year-old woman A) before and 8) 2 weeks after
five IPL treatmants. Note the overall improvement af the skin
condition.
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Figure 4. & Bi-year-odd man A) before and B] 3 wesks after fous
IPL treatments. Mote the improvement in telangiectasia and wkin
TExture,

tained, and we have not observed any postinflamma-
tory hyperpigmentation in 95 cases, even in the pig-
mented lesions, including 4 cases with melasma. By
the ablanive technique, the superficial and medial layer
of dermal collagen fibers go into coagulative degener-
ation rogether with desquamation of the epithelial
laver. In the first stage of the healing process, after com-
pletion of epithelializanon, phagocytization and regen-
eration of degenerated collagen fibers takes place. Dur-
ing the regeneranion process, a relatvely large amount
of energy is needed, which causes the skin 1o be visibly
hyperemic. During the oime of hyperemia, not only the
increased blood flow but also inflammanon-related
biochemical mediators such as arachidonic acid and
prostaglandin induce melanin production, resulting in
hyperpigmentation.” Hyperpigmentation will relapse
in fime or it can be prevenred ro some degree by sup-
pressive drugs such as hydroguinones.,

Dwuring IPL treatment in Asians, we did not observe
any adverse side effects or downtime. This differs
from the conventional rechnique of laser irradiation.
We speculate that the main difference between lasers
and IPL may be in the form of the light wave, single or
broad spectrum. The broad-spectrum wave without
any short component of visible light 15 not extensively
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absorbed by targer organs like blood vessels and mela-
nin pigments, but will be absorbed in mild form in-
cluding the collagen fiber. The mild degeneration of
tissue without any downrime may gradually stimulare
the regencranion process of skin. Furthermore, in this
study the procedure was found o be relanvely effec-
tive in treating melasma, even though melasma is con-
sidered as a contraindication o laser rreatment due to
the higher tendency to develop postinflammatory hy-
PErPIEMENTATIo,

The procedure was found to be more effective and
maore advanrageous in treating telangiectasia than con-
ventional dye laser technigues. The significance of the
longer pulse-width setting of IPL may well be adjusted
to cope with the thermal relaxation rime of thick or
dilared blood vessels. The longer pulse width withour
any high peak spike does not generate any shock waves
which will cause intradermal purpura formation. ="

The reason the procedure is effective in improving
skin texture is that microthermal damage caused in
the dermis may increase collagen production during
the wound healing process.'* According to other re-
ports, however, the fibroblast itself is directly acn-
vated by the light sttmulation.”** From our pathology
specimen, the collagen and some elastic fiber prolifera-
tion were observed in the papillary and subpapillary
layer of the dermis (Figure 5). The piled up collagen
influences the smoothness of the epithelial laver and
acceleration of epithehal rurmover. The finding coin-
cides with the pathology hindings of CO, laser resur-
facing, where the coagulanon degenerared shrinking
collagen is followed by an increase in collagen growth
during the wound healing process like that of decp
chemical peels." ErzYAG laser, in contrast, has less ef-
fect on collagen proliferation because ir has a rather
sharp cutting mechanism than coagulation because of
the 10 nmes higher water absorption of light com-
pared o CO, laser. ™!

We believe the shrinkage of collagen and increase in
superficial collagen proliferation following thermal de-
generarion will greatly accelerare the improvement ra-
o in wrinkle trearment. Currently nonablarive reju-
venartion procedures using varions wavelengths or a

Figure 5. A S8year-obd woman A} before IPL

. - treatrment and B) 3 weeks after two IPL treat-

':.,Lr- g ments, Meotollagen proliferation i seen. {He-
i matoxylin and eosin; magnification 100x_}
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broader spectrum of pulse widths are being anempred.
A report on the application of a nonablative proce-
dure using an Nd:YAG laser with a wavelength of
1320 nm showed that the phenomena thar occurred in
the skin structure were the same as those in laser re-
surfacing, except that no destructive degeneration was
found in the epidermis.” While our procedure simulra-
neously sansfies various requirements for the trear-
ment of various forms of ing, the procedure
using a single laser with a wavelength of 1320 nm,
which is not easily absorbed by melanin or oxyhemo-
globin, is not suitable for treating superficial pigmen-
tation and telangiectasia ar the same time. Goldberg
and Cutler® reported a procedure using IPL with a
645 nm filer for treating wrinkles. The 645 nm filter
has the characteristics of pigment absorbance and
decper penetration of energy, but scems not be effec-
tive for the treatment of vascular target organs such as
telangiectasia, Our use of 550 nm or 570 nm filters
was targeted on melanin, hemoglobin, and collagen fi-
bers ar the same nme. In the IPL technologies, there is
a sharp increase in light encrgy starting from the wave-
length of the cutoff filter up 1o 1200 am, which pro-
vides a wide range of effective stimulation. The hight
spectrum necded 1o gain maximum treatment effect is
not known and is under investigation. The large spot
size allows more photons 1o be injected deeper into the
skin so as w deliver sufficient energy for earment.
This will greatly improve the results of the trearment.

Based on a determinanion of clinical efficacy, fur-
ther attemprs using various wavelengrhs will probably
help find more effective wavelengths. The investiga-
tion of optimization and individualization of parame-
ters is presently under way.,

Conclusion

Photorejuvenation using IPL was attempred on Fire-
patrick’s skin type IV or V Asian skin and good re-
sults were obtained. The procedure is safe and effec-
tve on Asian skin, which has characteristics of a
tendency to develop pigmentation and other complica-
tions by other skin rejuvenation procedures. It simul-
taneously improves both skin texture and superficial
degeneration, including pigmentanion and telangiecra-
sia. Unlike conventional procedures, photorejuvena-
ton is a nonablative procedure, requining almost no
downtime. Because of these advantages it will be eas-
ily accepted by socially active people. We believe the
procedure will become widespread in the furure and
used on both genders.

NEGISHI ET AL.; FHOTOREJUVENATION BY INTENSE PULSED LIGHT 631

Photorejuvenanon is a very effective procedure that
should be the first choice among skin rejuvenation
procedures. Further research is stll needed, however,
including an investigation of optimum parameters, an
evaluation of long-term results, and a histopathologic
review of the procedures’mechanism. We shall continue
our investigations and compile our findings in a follow-
up repart.
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Commentary

Since the introduction of the vse of intense pulsed light (IPL) for
skin rejuvenation, first reported in this journal,* this new method
of nonablative treatment for photoaging, erythema, and pigmen-
United Stares as well as Europe and Asia. More than 500 physi-
cians have been trained in this new technique and it is estimated
that more than 1000 photorejuvenation procedures using [FL are
performed each day in the United States alone, The use of [PL for
skin rejuvenation represents a new concept in the approach o
treatment of skin where light cnergy i used 1o trear not just indi-
fﬂuﬂ'm‘hurﬂhrkudtumm:ﬂilllﬂdﬁﬁﬂu
improvement. The kevs to the success of this new application of
IPL are first, the entire skin area [(eg, face, neck, chest, dorsal
hand) is treated. Second, “gentler™ parameters than are tradition-
ally used for “spot” treamment are employed. Third, a series of
treatments (generally five or more) are needed for optimal re-
sults,

The article by Megishi et al. makes three very imporant con-
tributions to the area of noninvasive i ion. First,
the present study is the first 1o corroborate the findings that IFL
can be used safely and effectively as a modality to rejuvenate
skin that were first published in Dermatologic Surgery in Sep-
tember 20003 Second, darker skin phenotypes, which radi-
tionally have resulted in higher rates of complications such as
hyperpigmentation, hypopigmentation, and scarring from laser
or pulsed light treatments, can be safely and effectively treated
with pulsed light. Third, the present study underscores the im-
pnr:muul‘;mpwnﬁuiuhlﬂmuﬂldv: rejuvenalion
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techniques if results are to be successful and complications are
to be minimized, As highlighted by Negishi et al,, successful
photorejuvenation with pulsed light is much more than choos-
ing a st of parameters. Successful photorgjuvenation with IFL
mwirh:ﬂnpuplﬁnnudmimuﬂduuﬁm.nwmnﬂ-
nesse in treatment technique that must be learned. Knowledge
nfhwﬁm:ﬂ@tﬂh&mnﬁn.qﬂmﬁqiﬂ
temperature of cooling gel, number of passes across the skin,
and observation of the optimal end point arc necessary o
achieve a successful ourcome and to minimize potential compli-
cations. The technique reported by Negishi et al. follows very
closely that previously presented.”!

Intense interest in noninvasive methods for skin rejuvenanon
has been sparked. Additional studies are needed to report on
long-term results for erythema, photoaging, and pigmentation
problems and photorcjuvenation in other darker skin pheno-
types. Negishi et al. are 1o be commended for their important
contribution 1o noninvasive photorejuvenation.

Patrick BrrTer, Jr., MD
Loz Garas, Califormia
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